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 The genesis of this book extends back more than 20 years, to when Joseph Lao 
was a doctoral student studying cognitive development at Teachers College. It 
was difficult to understand how some people could be confronted with credible 
evidence and not accept it, while others accepted that same evidence willingly. 
The confusion was compounded by the reading of Thomas Kuhn’s book  The 
Structure of Scientific Revolutions , and even more by the investigation of attitude 
change, in which people sometimes displayed the seemingly perverse boomer-
ang effect, in which they interpreted evidence that supports a proposition in a 
way that enabled them to become more opposed to that proposition. Some of 
this confusion was channeled into a masters thesis at Teachers College on iner-
tial effects, but that only served to whet the appetite, as it was clear that there is 
much more to this phenomenon. 

 Unfortunately, full-time work on a doctoral dissertation and the need to 
earn a living reduced the available time and cognitive resources to return to 
this issue. It was not until I obtained tenure as a senior lecturer and was granted 
a one-year sabbatical by Hunter College that conditions were once again favor-
able to return to this topic. One of the conditions for that sabbatical was that I 
focus on a problem in learning or education. 

 At about the same time, I had occasional exchanges of ideas with social 
psychology professor Jason Young at Hunter College about people’s tendency 
to resist change. It was an area of mutual interest that neither of us had time 
to explore the way we wanted. But when my application for sabbatical was 
approved I approached Jason about the possibility of collaborating on this book, 
and a mutually beneficial partnership was born. 

 Since then, Jason and I have had many fascinating, yet frustratingly short, con-
versations about the topics contained in this book. We each see the phenomena 
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outlined here a little differently, with me coming from a cognitive development 
perspective and Jason coming from a social psychology perspective. 

 We would like to thank several people for their invaluable assistance with 
this book. First, there is Paul Dukes at Routledge. He was the first to recognize 
the importance of our idea and invite us to sign a contract with Routledge to 
produce this book. Also, Eleanor Reedy has been a constant and constructive 
steward of this project on behalf of Routledge for more than a year. Her posi-
tive feedback, editorial insights, and constant encouragement during that time 
are more appreciated than can easily be expressed in words. 

 We also wish to thank Martin Chodorow, a professor of cognitive develop-
ment at Hunter College for his illuminating feedback regarding early chapters 
of this book. And we are extremely grateful to Valerie Khait for her construc-
tive feedback on an earlier version of this book. We are especially grateful for 
her willingness to review the manuscript with a short timeline, and for remind-
ing us that not everyone is an academician, resulting in a much broader appeal 
for this book than would otherwise have been the case.   
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 Have you ever been in a discussion with somebody who refused to admit they 
were wrong? Did you feel frustrated when they seemed to listen to what you 
believed to be common sense yet failed to see things as “clearly” as you? And 
did your voices and emotions escalate as you tried everything you could think 
of to persuade them, perhaps for their own good, of the error of their ways? 
Have you noticed how hard it is to convince people they are wrong when they 
are angry? Alternatively, have you ever encountered a student who seemed as 
bright as anybody else in the class but who just seemed so turned off to the sub-
ject that they didn’t learn the material? Or, have you ever noticed how hard it 
can be to change religion, political affiliation, or habitual patterns of behavior? 
Perhaps you even know somebody who has admitted their current behaviors 
are maladaptive and yet failed to change. 

 If these experiences sound familiar then this book may help illuminate the 
mystery of why people hold on to beliefs, even when they no longer seem to 
ref lect reality or serve their original purpose. That is because this book pro-
vides an analysis of what we believe to be a pervasive human problem, our ten-
dency to resist changing our views, or behaviors, even when change is in our 
own best interest. 

 To a great extent, this book is about our inherent, often inertial, inf lexibility. 
It is intended not as yet another “Ain’t we awful” excoriation of human weak-
ness and fallibility, but rather as an examination of an overlooked and deeply 
underestimated common human tendency that has both positive and negative 
consequences. If we consider nothing more than the contribution of resistance 
to human conf lict it becomes clear that resistance to change is at the same time 
one of the most natural of all human tendencies and one of the greatest threats 
to the advancement (if not the survival) of mankind (e.g., see  Turiel, 2003 ). The 
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implications of this phenomenon extend beyond whether we shift from pro to 
con, or back again, on the issues of our day. Of far deeper significance is the fact 
that our resistance to change may constitute a significant limitation to our abil-
ity to learn new information, and therefore to grow. This places resistance at 
the very core of cognitive development and personal growth. In effect, it makes 
resistance a bottleneck for healthy human development. After all, if we cannot, 
or will not, change then we cannot grow. And so, the study of the underlying 
causes and mechanisms of resistance is simultaneously the study of the limits 
of learning. In this sense, this book is one response to the question, “What are 
the limits of human learning?” Therefore, our intent is not so much to criticize 
and ridicule as to explore a common problem and offer some possible solutions. 

 Because we believe resistance is a pervasive human tendency, we will offer 
examples from a broad range of human activities. Accordingly, this book attempts 
to integrate research across a broad range of domains, both within and outside 
of psychology. 1  

 Embedded within the general question of why we resist change are a mul-
titude of specific issues that need to be defined as we search for the answers. 
For instance, why should we even bother to study this problem? What is it that 
we resist changing? What kinds of situations, emotional states, or individual 
personal traits arouse a resistance response? What are the environmental fac-
tors that engender, exacerbate, or ameliorate resistance? And then there are the 
“how” questions. In particular, how do these factors work to trigger resistance? 
This is closely related with questions about the mechanisms that mediate resistance. 
Finally, there are questions about when resistance is warranted, or counter-
productive, and what we should do about it. 

 These questions will be addressed in the following chapters. But a more fun-
damental question concerns the unit of measurement. In most of the coming 
discussion, the basic unit of measure will be the belief. In general, there exists a 
correspondence between the nature of a belief and the ways in which we resist 
changing that belief. Therefore, we should begin by examining some of the 
general characteristics of beliefs. Many of these characteristics will be revis-
ited later as part of a more detailed discussion of the factors and mechanisms 
involved in resistance. 

 The Nature of Beliefs 

 Definition of Belief 

 Over the years epistemologists and psychologists have explored the nature and 
origins of knowledge from many different perspectives (e.g.,  Gardenfors, 1988 ; 
 Piaget, 1970 ), with most of their findings also applying to beliefs. Although this 
has increased our understanding of knowledge it has also raised a problem in 
that many different ways of conceptualizing knowledge (and therefore beliefs) 
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are now available. This then marks one of the first major forks in our road, 
for the types of problems and solutions we are able to address are limited by 
the way in which we conceptualize knowledge and beliefs. For our purposes, 
beliefs will be construed as propositions (whether explicitly stated or implic-
itly inferred) which the possessor thinks are true. Note that, for the purpose 
of qualifying as a belief, it does not matter whether the proposition is actually 
true. It doesn’t even matter whether the proposition is rational. All that is nec-
essary for a proposition to qualify as a belief is for its possessor to think it is true. 

 Beliefs and Knowledge 

 This way of defining beliefs raises a question about the differences between suspi-
cions, beliefs, and knowledge. Perhaps the best way of distinguishing between 
these is by thinking of them as different points along a continuum of certainty. 
Suspicions may be thought of as beliefs about which we have a low degree of 
certainty. For instance, we may possess some evidence to believe they are true 
yet not enough to provide a satisfactory degree of certainty. This may occur 
when somebody tells us something new that contradicts our other beliefs. Or, 
we may be in the early stages of forming a belief about some phenomenon, 
so that we have either unclearly formulated the belief or have not yet begun 
amassing either confirming or disconfirming evidence. A real-life example of 
this was Copernicus’ early suspicion that the earth orbited the sun; after his 
research, a firmer belief that this was correct; and, presently, the commonly 
accepted fact-as-knowledge that this is true. 

 Beliefs may be thought of as propositions about which we have amassed 
sufficient evidence to lead us to achieve some self-satisfying level of certainty 
they are true. The source, quality, and weight of evidence which is necessary to 
reach a sufficient level of certainty to enable a proposition to qualify as a belief 
will vary from one person (and situation) to another. The source of that belief-
supporting evidence may be the physical world, one’s parents or other care 
givers (e.g., teachers, relatives), one’s peers, one’s self, or other parts of society 
(see Urie  Bronfenbrenner, 1989  for an interesting discussion of different levels 
of social inf luence). The perceived quality of that evidence will vary with the 
types of sources presenting it. And the weight assigned to any given piece of 
evidence will also vary with the perceived credibility of the sources, along with 
one’s willingness and ability to consider the evidence presented. 

 Knowledge is typically defined as justified true belief. In practice, beliefs 
may qualify as knowledge when we hold them with a high degree of certainty 
( Hawthorne et al., 2016 ;  Rott, 2001 ). As with other beliefs, this depends on the 
amount and type of evidence that has been amassed, and on the weight assigned 
to that evidence. Likewise, that evidence may derive from any of various lev-
els of internal or external inf luence (cf.,  Bronfenbrenner, 1989 ). Moreover, 
the degree of proof which is considered minimal to qualify a proposition as 
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knowledge will vary from one person to another. Some people will set very 
stringent standards (e.g., scientists working in their domain of specialization) 
while others may set more casual standards (e.g., children listening to gossip). 
Still others may not make meaningful distinctions between such things as sus-
picions, beliefs, and knowledge. What is important for them may be simply that 
they think something is true (or untrue). 

 One further distinction may be offered between knowledge and beliefs. The 
former may be said to entail logical necessity while the latter does not. For 
instance, Renee  Descartes (1637/1998 ) is famous, in part, for this claim, “I 
think, therefore I am.” It seems logically necessary that if one is capable of pro-
ducing thoughts then one must exist. And so, one may be said to “know” such 
things as that one exists. 

 Characteristics of Beliefs 

 Correspondence With Reality 

 Beliefs are our own private mental representations of reality. Although they 
are real in the sense that they ref lect our current interpretation of the world, 
they are not the reality they are supposed to represent. When you look at a 
person who is 6 feet tall, your mental representation of that person is not that 
person. It is an image created by your brain, using input from your eyes and 
incorporating some of your beliefs and expectations. In addition, your mental 
representation of that person is not an exact copy of that person. For instance, 
the physical image of that person in your brain is only a few inches tall, not 6 
feet. And many of the unimportant details (such as the number of wrinkles in 
their shoes) are omitted from your mental representation, partly for the sake of 
convenience, but also to reduce the mental load. 

 Despite these minor deviations from the reality they represent, one of the 
most valuable characteristics of beliefs is their correspondence with reality. The 
more accurately a belief represents reality (i.e., in the sense of being a true 
proposition) the more useful, and valuable, that belief can be. It is the truth-
fulness of our beliefs that enables us to use them as aids to better adapt to the 
world around (and within) us. The more truthful a belief actually is, the more 
effectively it enables us to interact with our environment. The less truthful a 
belief actually is the less effectively it enables us to successfully adapt to our 
environment. If you accurately believe that no cars are approaching an inter-
section, then you will be able to safely walk across the street. But if you inac-
curately believe that no cars are approaching that intersection, then when you 
try to cross the street, you may be seriously injured. In this case, the accuracy of 
the beliefs you hold about the immediate environment has direct implications 
for your physical safety. 
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 One of the distinctions that can be made about beliefs concerns whether 
they correspond with physical reality or subjective reality (cf  Piaget, 1985 ). 
Objective beliefs represent physical reality more or less literally. Typically, they 
constitute an inferred relation between stimuli. For instance, we believe a ball 
is hard, or soft, or round, or f lat, etc. This type of belief is objective in the sense 
that there exists a tangible physical reality to which the belief may be com-
pared. Moreover, other people may inspect that same tangible reality and draw 
their own (hopefully similar) conclusions. In other words, objective beliefs are 
about “outwardly observable” information. Both the (ongoing) availability of 
physical evidence and the enhanced possibility of social feedback this affords 
have implications for the resistance of such beliefs to change. 

 In addition to corresponding with physical reality, our beliefs also need to 
correspond with subjective reality. Subjective beliefs refer to either private (i.e., 
in the sense of not being publicly observable) experience or private values. They 
refer to subjective states, relative judgments, or what is desirable. 2  Thus, the 
statement, “The wall is blue” would refer to (and presumably be supported by) 
physical reality while the statements, “That blue wall makes me sad,” “I feel 
happy,” and “I believe Mrs. Smith is a wonderful person” refer to subjective 
beliefs. 

 Note that both objective and subjective beliefs should correspond with phys-
ical reality, in the sense, for example, that there is some physical evidence that 
leads us to believe that Mrs. Smith is a wonderful person. Even a statement 
about one’s own happiness may correspond with physical evidence, such as a 
particular sensation, smiling, or having a gleam in one’s eye. For this reason, 
physical evidence usually carries more weight than subjective evidence as 
support for beliefs. We will see throughout this book that the evidence sup-
porting a belief serves as a major factor in the stability of that belief, for better 
or worse. 

 Organization 

 There exists considerable evidence to support the claim that beliefs do not exist 
in isolation from each other. It has been adequately demonstrated that beliefs 
are like social animals in that they “travel in packs.” Beliefs that have common 
elements tend to be more closely related to each other, both psychologically 
and physically, than beliefs that share no common elements. For instance, our 
beliefs about the current President of the United States are more closely related 
to each other than they are to our beliefs about how trains work. Our beliefs 
typically exist in networks of related beliefs (cf.  Dalege et al., 2016 ;  Judd et al., 
1991 ;  Leone, 1989 ), or what Jean Piaget referred to as “schemas.” These sche-
mas may be described as our own private “mental maps” regarding different 
aspects of reality. For instance, most people have a scheme for parents. This 
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may include beliefs about the characteristics our parents possess, as well as their 
typical nurturing behaviors. 

 Three important properties of this organization are coherence, centrality, 
and embeddedness. 

  Coherence.  Coherence refers to the degree of consistency within a belief as 
well as between a belief and other available information (see also  Piaget, 1952 ). 
A belief is internally coherent when it is free of internal contradiction. It is 
externally coherent when it is consistent with external information, i.e., either 
the physical world or other beliefs (cf  Sternberg, 1997 ). And, finally, it includes 
consistency with social feedback. Each of these has implications for the ability 
of a belief to endure, since each provides justification for the belief. 

  Centrality.  One of the ways in which beliefs are hierarchically organized 
concerns how central a role they play in our life. As noted by several emi-
nent psychologists (e.g.,  Bem, 1970 ;  Rokeach, 1960 ), central beliefs play a 
prominent role in our life, while peripheral beliefs play only a superficial, 
or peripheral, role. In general, central beliefs include those basic or essential 
beliefs that are at the core of a person’s belief system. In a sense, these are 
the beliefs that comprise the foundation and inner framework of a person’s 
belief system, and determine the person’s basic orientation toward the world. 
Included among our central beliefs are many of our political and religious 
beliefs and the beliefs that our sensory information is reliable, that the world 
is OK (or not OK), and that people are generally to be (or not to be) trusted. 
Many beliefs about the nature of physical reality also fall under this category 
( Rokeach, 1960 ), as well as beliefs about our own identity (e.g., self-worth, 
self-eff icacy, etc.). 

 Central beliefs are generally acquired early in life. Although they may arise 
from one particularly poignant experience, it is more common that central beliefs 
are built from repeated experiences across a broad range of contexts ( Bem, 
1970 ). As a result of their early acquisition and repeated reinforcement, these 
beliefs are not only accepted as true but are often even thought to be beyond 
critical scrutiny ( Rokeach, 1960 ). In many cases we may find that “our most 
fundamental primitive beliefs are so taken for granted that we are apt not to 
notice that we hold them at all” ( Bem, 1970 , p. 5). 

 In addition, our central beliefs are the basic assumptions upon which many of 
our other beliefs are constructed. They serve as initial premises for many other 
beliefs, but they serve as conclusions in very few other beliefs ( Bem, 1970 ). This 
property of central beliefs has two interesting consequences. First, in theory, if 
we know enough about a person’s central beliefs we should be able to construct 
a much broader network of their beliefs, based on the rational assumption that 
the person will also hold other beliefs that may be logically inferred by using 
their central beliefs as starting points ( Rokeach, 1960 ). This would not be pos-
sible if we used peripheral beliefs as the starting point. Second, the process of 
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using some beliefs as premises (as in a syllogism) to derive other beliefs allows 
for the construction of a multilevel, hierarchical network of beliefs. 

 At the other end of the central-peripheral belief continuum are those beliefs 
that are of relatively little importance for our other beliefs or our orientation 
to the world. These may be relatively irrelevant, innocuous, observations. For 
instance, the belief that your mother is/was a good person may be a central 
belief, while the belief that she was wearing black shoes the last time you saw 
her would be a peripheral belief. Alternatively, peripheral beliefs may be infer-
ences drawn from (more) central beliefs. If I believe that Mrs. Smith is a won-
derful person, I might infer that she tends to smile a lot, thereby forming a 
peripheral belief. 

 While challenging a person’s central beliefs may arouse great anxiety, chal-
lenging their peripheral beliefs generally elicits a less intense emotional reac-
tion. It is easy to imagine alternatives to peripheral beliefs, and that would 
likely not be upsetting ( Bem, 1970 ). In light of this we find that central beliefs 
(which we care more about and which are more interconnected within our 
mind) are more resistant to change than peripheral beliefs (which we care rela-
tively less about and which have fewer, if any, connections with other beliefs 
in our mind). 3  

  Embeddedness and Entrenchment.  One characteristic feature of the 
“interrelatedness” of beliefs that affects resistance is embeddedness. Embedded-
ness refers to the extent to which a belief is interconnected with (and sometimes 
dependent upon) other beliefs. Of particular interest here is the tendency of 
beliefs to bolster one another. They may provide mutual support in the form of 
their interdependence and consistency. If we believe Mrs. Smith is a wonder-
ful person, then believing that she likes to smile, that she donates her time and 
money to charity, and that she likes children will all help establish and support 
the former belief. 

 While embeddedness is an important common property of beliefs, it has 
another side. The mutual support of embeddedness can make each individual 
belief additionally resistant to disconfirming evidence, a property known as 
entrenchment. This is particularly true of central beliefs, as the extent to which 
a belief is embedded is strongly related to the centrality of that belief. For 
instance, if Mrs. Smith has a central belief that she is a good person, it is likely 
that this belief is supported by a lifetime of evidence and many related beliefs, 
even if she is deluded (cf  Bartolotti and Broome, 2008 ). If she yells at a child, 
this would seem to contradict, and potentially disconfirm, her belief that she is 
a good person. However, that belief may be sufficiently supported by her other 
beliefs about herself (and the evidence that gives rise to those other beliefs) that 
yelling at a child a single time does little to weaken her belief that she is a good 
person. Embeddedness, therefore, refers to the interconnectedness of beliefs, 
while entrenchment refers to the fixedness of beliefs. This is a highly important 
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characteristic of belief systems, both as a distinguishing characteristic of indi-
viduals and for its role in resistance. 

 Types of Beliefs 

 There are many different types of beliefs, depending largely on the type of tar-
get they represent. These include concrete, abstract, metacognitive, and subjec-
tive beliefs. Beliefs about physical reality are typically referred to as concrete (or 
objective) beliefs ( Piaget, 1985 ). Ideally, concrete beliefs are closely related to 
the way the world appears to our senses. Statements such as, “The sky is blue,” 
“John is 6 feet tall,” and “Birds have wings” are all examples of concrete beliefs. 
These beliefs are the easiest of all beliefs to confirm with physical reality. 

 Abstract beliefs are beliefs that refer to things that cannot be directly physi-
cally observed, but that may be inferred from physical evidence. For instance, 
the claim that “John is intelligent” refers to an abstract property, intelligence. 
Although we may infer from his patterns of behavior that John is, in fact, intel-
ligent, we can never directly see his intelligence itself. We can only see physical 
behaviors that we judge to be consistent, or inconsistent, with intelligence. 

 Metacognitive beliefs are beliefs about beliefs and thinking (cf,  Kuhn, 2001 ). 
This includes beliefs about what we believe, beliefs about how strongly we hold 
any given belief, and beliefs (or self-assessments) about whether we can solve a 
given problem. One particularly important type of metacognitive belief is our 
epistemic standards. As  Piaget (1985 ) has noted, the beliefs constituting our epis-
temic standards may be about either the ways in which our beliefs relate to real-
ity (e.g., how they should be derived) or about how new beliefs do, or should, 
fit in with our existing beliefs. Such “meta-beliefs” are especially important 
when it comes to understanding resistance. These beliefs dictate both the mod-
els we follow in formulating our beliefs and the standards we must meet if we 
are to conclude that our own beliefs are either true or rational (e.g., see  Gar-
denfors, 1988 ;  Kuhn, 2001 ). If one’s epistemic standards are faulty, it greatly 
increases the risk that person will form beliefs that are irrational, or inconsistent 
with available evidence. It also reduces the probability that person will change 
their existing beliefs in response to disconfirming evidence. 

 Subjective beliefs are beliefs that are based on one’s own internal, personal 
frame of reference. Admittedly, all beliefs are subjective to some extent, but 
subjective beliefs draw at least as much support from inner reality as external 
reality. For instance, one type of subjective belief refers to one’s estimation of 
his or her current mood. That is, you may believe you are calm right now, or 
happy, etc. Another type of subject belief pertains to relative judgments. For 
instance, one may judge that the movie they saw last night was very long, espe-
cially if it was boring. 

 An especially important type of subjective belief refers to what is desirable. 
Our subjective values are associated with beliefs about what is important. This 
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includes our preferences, priorities, and how we think things should be. If John 
values honesty, he will believe honesty is desirable, and he will prioritize hon-
esty over less desirable qualities. Similarly, our moral values may be defined as 
how we believe people should treat each other. Also falling under this head-
ing are our attitudes. Our attitudes may be defined as cognitive, emotional, 
and behavioral dispositions to react in a certain way to people, conditions, or 
events. These dispositions, however, are generally correlated with our beliefs. 4  
For instance, if John opposes capital punishment, he is likely to hold beliefs 
such as that it is ineffective, cruel, or barbaric. 

 Subjective beliefs differ from some of the other types of beliefs not only 
because they may be less directly dependent on physical reality, but also because 
they are simultaneously embedded in cognitive, emotional, and possibly social 
frameworks. They may also be correlated with our central beliefs. As a result, 
such beliefs may derive support from a multitude of sources. This makes them 
more entrenched, and particularly resistant to change, than other types of belief, 
though they may change in response to experience ( Kuhn and Lao, 1996 ;  Lao, 
1999 ). 

 Dispositions Toward Beliefs 

 In addition to the different types of beliefs we hold, another factor that inf lu-
ences our willingness, or ability, to change a belief is our dispositions toward 
that belief. This includes the extent to which we are aware of that belief, how 
certain we are that it is true, and its importance to us. 

 Awareness 

 Although most beliefs are accessible to conscious awareness, we possess some 
beliefs that we are not aware of. Indeed, as much as we like to think we know 
ourselves well, we occasionally surprise even ourselves, either by articulating 
beliefs we did not realize we held, or by engaging in behaviors that are con-
sistent with such a belief, in contradiction with what we say we believe. This 
sometimes produces confusion, as we tell people we believe one thing, but 
they infer that we really believe something else, based on our behaviors, body 
language, or tone of voice. As a result, we may sometimes verbally object to 
believing something that we nevertheless communicate nonverbally. This is 
sometimes seen in people who are racist or homophobic but who do not con-
sciously acknowledge it. 

 Superficially, it seems absurd to claim that a person may hold a belief of which 
they are unaware. After all, if you ask any person of normal intelligence whether 
they believe proposition X is true they are generally able to respond “yes” or 
“no.” However, beliefs are not always so clear. No clear line exists (i.e., in real 
life as opposed to logic or the English dictionary) between belief and nonbelief. 
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For instance, any given person may either believe or disbelieve in (the truth of ) 
proposition X. Alternatively, that same person may neither believe nor disbe-
lieve in that same proposition, i.e., they may not have a clear belief one way 
or another about X. At some point in time that person may become aware of 
evidence that supports that proposition. Although one might expect this new 
evidence to inf luence the probability that X will be believed (especially if it is 
diagnostic), it is also possible that the person who encounters the evidence has 
insufficient interest in X to even exert the effort necessary to formulate a belief 
in X. Similar outcomes could occur if the person has insufficient confidence in 
the new evidence (or its bearer), or if they consider the evidence insufficiently 
informative to cause a formulation or change of belief, i.e., from nonbelief 
to belief. Or, the person may suspend belief in X pending the acquisition of 
additional evidence. For instance, if I don’t know Mrs. Smith and I hear some-
one claim that she is a wonderful person, I may choose to neither believe nor 
disbelieve the claim, especially if I don’t know the claimant. If I don’t expect 
to ever meet Mrs. Smith, I may choose to stay in this state indefinitely. Alter-
natively, I may choose to tentatively accept the claim as true (perhaps even 
unconsciously), with a low level of confidence, pending the acquisition of more 
information. If I would like to know more I might ask, “Why do you say Mrs. 
Smith is a wonderful person?” Or, I may choose to personally interact with 
Mrs. Smith to learn more about her. The precise point at which we become 
consciously aware of a belief depends on a variety of factors, and it is not always 
clear what these are, or when they occur, even to their owner. 

 In addition, as  Gardenfors (1988 , p. 23) has noted, “One must distinguish 
between the acceptance of a sentence from the awareness of this acceptance.” 
Many times we hold firm beliefs without even being aware that we hold those 
beliefs. For instance, new parents sometimes surprise themselves when they hear 
themselves telling their children the same things their parents used to say. A 
common reaction might be, “I can’t believe I said that. I’m turning into my 
mother.” Most likely they harbored the belief for some time without being aware 
of it. 

 Psychologists distinguish between those beliefs of which we are consciously 
aware from those of which we are not by referring to the former as explicit beliefs 
and the latter as implicit beliefs. As  Harman (1986 ) has noted, explicit beliefs 
are available for conscious inspection. They generally involve an explicit con-
scious representation and may be (more or less) easily expressed in verbal terms. 

 Although implicit beliefs share the characteristic of being relatively unavail-
able in conscious expression and representation, they may take several forms. 
First, they may constitute basic assumptions we take so for granted that we do 
not generally give them conscious expression. Such implicit beliefs include the 
assumption that our senses are currently providing accurate information. Second, 
we may have insufficient clarity to articulate the belief, as when we describe 
them as gut feelings, or intuitions. Third, implicit beliefs may consist of (logi-
cal) conclusions that may be arrived at by reasoning from existing beliefs. This 
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type of belief might include the beliefs that the sun will rise tomorrow, and that 
the earth will not explode in the next 10 minutes. Many of our expectations 
fall under this category. A fourth type of implicit belief consists of repressed 
beliefs, which we may withhold from conscious scrutiny. Often such beliefs 
may be acted upon unconsciously before they can be represented consciously. 
For example, one may believe picnics are messy affairs as a means to mask one’s 
embarrassment over being afraid of possible encounters with ants and other 
outdoor insects. 

 It should also be noted that implicit beliefs may become explicit. That is to 
say, we may exert the type of effort necessary to become aware of a belief that 
was previously implicit. This may be done through personal ref lection upon 
our beliefs, assumptions, inclinations, etc. . . . It may be accomplished by study-
ing our own physical behavior (e.g., via memory or videotape). Or it may be 
accomplished with the assistance of input from an outside observer. 

 One of the reasons awareness of a belief is so important is that it is related 
to our ability to scrutinize and alter that belief. Although we do not have to 
be consciously aware of a belief in order for it to change, conscious awareness 
makes it easier for us to explicitly evaluate its correspondence with reality and 
other beliefs. In addition, when we encounter new evidence, conscious awareness 
makes it easier to evaluate its correspondence with an existing belief. As a result, 
explicit beliefs tend to be less resistant to change than implicit beliefs. 

 Certainty 

 Beliefs also differ in the degree of certainty we have about them. In general, 
beliefs that are consistent with a greater amount of information tend to engen-
der a greater degree of certainty than beliefs that are consistent with less infor-
mation. However, just as with emotional investments, this is an idiosyncratic 
thing. For many people, it may suffice for only a small amount of supporting 
evidence to be available for them to have great certainty in their beliefs ( Wein-
stock, 1999 ). For others (such as scientists or skeptics), even large amounts of 
evidence may be insufficient to produce a feeling of certainty (cf.  Schmid-Petri, 
2017 ). For instance,  Weinstock (1999 ) found that some jurors quickly jumped 
to a firm verdict on the basis of only partial evidence while others reached only 
tentative verdicts on the basis of all the evidence presented. In addition, some 
of the jurors seemed highly certain while others were less certain about the ver-
dicts they reached based on the same evidence. Other factors playing a role in 
certainty include prior experience with the subject and the perceived value of 
the information used to judge how certain one feels. 

 Importance 

 In addition to awareness and certainty, beliefs differ in how important they are 
to us. This is true in at least two different ways. First, as noted above, central 
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beliefs tend to be more important to us than peripheral beliefs. That is, the 
more central a belief is, the more different inferences and beliefs depend on that 
belief. This makes important beliefs more resistant to change than unimport-
ant beliefs. Second, some beliefs are more important to us emotionally than 
other beliefs. That is, we may be more emotionally attached to some beliefs 
than others. For most of us, it is more important to believe we are rational 
people than it is to believe there are nine planets in our solar system. Most of 
us will go to greater lengths to retain the former than the latter. As we will see 
in  Chapters 4  and  5 , the stronger the emotional attachment we have toward a 
belief the harder it is to change that belief. 

 One important point to consider here is whether importance should be 
attributed to beliefs or, instead, to the states of affairs that are the targets of 
beliefs. It might be argued, for instance, that it is not the belief that you are a 
good person that is important, it’s being a good person. Although this is gener-
ally true, there are also instances when a belief is so important to us that it may 
become divorced from reality. For instance, while being a good person may not 
actually be important to Mr. Smith, it may be important to his self-esteem that 
he believe he is a good person. Mr. Smith may therefore engage in behaviors 
that are bad while preserving his belief (e.g., through rationalization or self-
delusion) that he is a good person. 

 Functions of Beliefs 

 Beliefs Circumscribe Reality 

 Many of the reasons resistance is important stem from the functions of our beliefs. 
A common assumption of constructivist psychologists is that our beliefs deter-
mine our reality (e.g.,  Piaget, 1954 ;  Snyder, 1984 ). The truth of this claim is 
evident in several ways. First, our beliefs constitute the subjective psychological 
embodiment of the characteristics we, and the universe, are thought to possess. 
 Bem (1970 , p. 5) has observed, “Collectively, a man’s beliefs compose his under-
standing of himself and his environment.” Second, our beliefs serve as lenses 
through which we view the world. The characteristics and categories ensconced 
in our beliefs are the ones we seek and detect in the world. Third, things and 
events that we do not believe often escape our detection (consider Wayne  Dyer’s 
(2001 ) book,  You’ll See It When You Believe It  or Einstein’s famous quote, “It is the 
theory that determines what we can observe” ( 1926 ). Thus, beliefs serve a central 
role in the construction of reality as we know it. And anything that inf luences 
our beliefs has the potential to significantly inf luence how we see the world. 

 Beliefs Generate Expectations 

 Part of the importance of our beliefs comes from their role in generating expec-
tations about what is to come. Although most organisms have inherited inborn 
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ref lexive reactions to particular environmental stimuli, humans tend to out-
grow most such responses during the f irst few months of life (cf  Santrock, 
2014 ). Unlike many other organisms, humans learn to predict the occurrence 
of stimuli and accumulate a repertoire of available responses that are expected 
to be suitable to various situations. Citing the work of George and Handlon 
(1957)  Rokeach (1960 , pp. 402–403) describes beliefs by saying, “In everyday 
terms, they are those stored memories whose contents specify for the organ-
ism what may be expected to happen.”  Piaget (1985 , pp. 29–30) made a related 
point when he stated, “Anticipations depend on indexes announcing what is to 
come.” These “indexes,” which we call beliefs, consist of learned associations 
between events that enable people to predict the occurrence of one event from 
the occurrence of a preceding event. 

 Beliefs Guide Behavior 

 The importance of beliefs (and therefore of resistance) lies also in that they 
serve as guides to behavior. When one’s beliefs are accurate they provide useful 
information that enables their possessor to achieve various ends. If we believe 
the actions we select will each produce a particular consequence then we may 
use that information to select those actions that lead to the consequences we 
expect to be most favorable. In this sense, our beliefs constitute the seeds of our 
actions, and different beliefs yield different actions. This is probably the basis 
of the biblical admonition, “As a man thinketh in his heart so is he.” It is also 
probably what James  Allen (1989 , pp. 11–12) had in mind when he wrote, “As 
the plant springs from, and could not be without, the seed, so every act of man 
springs from the hidden seeds of thought, and could not have appeared without 
them.” 

 At the same time, the explanations, expectations, and options available to 
us at any given time are limited by the repetoire of beliefs we possess. As a result, 
our beliefs constitute a limiting factor in determining not only our percep-
tions of reality but also the resources available to us throughout our lives. In 
this sense, our beliefs are simultaneously the fruit and jailers of our thought, 
making options available and setting limits on our interaction with the world, 
much as genotypes are associated with a reaction range limiting the pheno-
types that are possible.  Piaget (1985 , p. 28) referred to this as the “norm of 
accommodations.” 

 Beliefs and Learning 

 Acquisition and Formation of Beliefs 

 Learning is best defined as the process by which one acquires information. 
However, a moment of ref lection should confirm that learning is simulta-
neously the process by which beliefs are formed. That is, as we acquire new 
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information, we are, in effect, forming beliefs about the nature of the world 
around and/or within us. When a child learns that if he lets go of a ball it will 
fall to the ground, he is simultaneously forming a belief about what will happen 
when he lets go of the ball. This is true whether the information is acquired by 
instruction, imitation, or discovery. In all the different forms of learning the 
process of learning has not been completed until the individual forms a belief 
about the nature of reality. In this sense, learning is not technically the acquisi-
tion of information but rather the formation of beliefs. That is, the information 
is not “acquired” until the belief has been formed. 

 Deletion of Beliefs 

 Another way in which learning occurs is through the deletion of existing 
information/beliefs. For many centuries it was believed that the earth is f lat. 
However, as additional information became available it became clear that the 
earth is not f lat, and so the belief that it is had to be deleted, if we were going 
to preserve consistency between our beliefs and the available evidence. 

 Modification of Beliefs 

 Learning may also consist of the modification of existing beliefs. In this case, 
information has still been acquired, but the new information does not cause the 
formation of a new belief or deletion of an old belief. For instance, if one believes 
that all objects will fall to the ground when they are released, and then releases 
a helium-filled balloon, the original belief will be proven to be an overgeneral-
ization. At that point, it may be modified to something like, “Most objects fall 
to the ground when they are released,” or “All objects that are heavier than air 
will fall to the ground when released.” This enables us to maintain much of the 
original belief and thereby preserve the information it contains. 

 Embedding/Disembedding of Beliefs 

 In addition to the formation and modification of beliefs they may also become 
more, or less, embedded within a network of existing beliefs. For instance, if 
you believe people are basically good, and then witness your cousin engage in 
an altruistic act, it may enable you to form the belief that that cousin is basically 
good. It may also bolster your belief that people are basically good. The new 
evidence serves to further embed your belief about your cousin in the larger 
network of beliefs about the goodness of people. On the other hand, if you 
have already formed the belief that your cousin is good, and then witness your 
cousin perform an act that is bad, it may weaken your belief that your cousin 
is good. It may also weaken your larger belief that people are good, though 
perhaps not to the point of causing you to eradicate either belief. 
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 It should be clear by now that beliefs play a central role in the affairs of man-
kind. They circumscribe our reality, determine our expectations, and guide our 
behavior. With the exception of our ref lexes and vital functions, there is hardly 
any aspect of human behavior that is unaffected by our beliefs. This means that 
any general proclivities that inf luence the development of our beliefs have the 
potential to inf luence our behavior. It is a central contention of this book that 
the proclivity to resist changing our beliefs may serve as an ever present imped-
iment to adapting to new information, and, therefore, to growth. Of course, 
not everything that interferes with learning is resistance. There are many other 
possible impediments, including distraction, disability, poor diet, and even bad 
advice. And the consequences of failing to adapt our beliefs to reality may not 
be entirely undesirable, as benefits of pragmatic concerns may outweigh the 
costs of inf lexibility. Nonetheless, resistance remains one of the least under-
stood bottlenecks of learning. Let us, therefore, begin to examine resistance 
more carefully. 

 Notes 

  1 . Although this is necessary to convey the breadth of the tendency toward resistance, 
it makes it necessary to concede two important points at the outset. First, it is readily 
acknowledged that by using such a broad range of exemplars the authors risk obfus-
cating important differences in the way we think in, and about, different domains 
and contexts. It is hoped that the patient reader will tolerate the comparison of psy-
chological apples and oranges in an effort to discover common underlying character-
istics. Second, it is conceded that coverage of these various domains may be uneven, 
and perhaps at times so thin as to boarder on over generalization. This is partly due 
to the paucity of available scientific evidence and partly also to a relative paucity of 
our own available temporal and physical resources. In such areas the available evi-
dence will be construed as suggestive rather than definitive, and so acknowledged to 
be subject to possible disconfirmation through further research. 

  2.  It may be claimed that all beliefs are subjective in the sense that they exist in the 
mind of the individual. However, we are calling beliefs objective if they pertain to 
external (i.e., tangible, or publicly observable and verifiable) reality and subjective if 
they either pertain to our internal state (e.g., our emotional state) or are descriptions 
of external physical reality that are strongly inf luenced by our internal state. 

  3.  Note that this idea relates closely to the social judgment theory by Sherif and Hov-
land (1981). 

  4 . In many models, beliefs constitute the cognitive component of attitude and may 
or may not be consistent with one’s emotional reactions toward something. I may 
believe I am a brave person, yet I feel fear when confronted by an emergency situ-
ation, and may even shy away from helping if my fear is great enough, but in most 
cases one’s beliefs, emotions, and actions are consistent with each other. 
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 General Responses to New Information 

 If we take a moment to consider the ways in which we may respond to new infor-
mation, we will find that there are three basic possibilities. First, the new infor-
mation may be accepted, albeit with varying possible degrees of enthusiasm. 
Or, the new information may be ignored, either due to a lack of interest or to 
an unawareness of its relevance. Third, the new information may be rejected, 
e.g., through derogation or dismissal. It is to the latter two reactions that we 
apply the term resistance. Although the number of specific ways in which we 
may resist changing our beliefs is nearly infinite, some general recurring ten-
dencies have been discovered by psychologists. This book explores some of the 
most common ways in which these tendencies are enacted. 

 A Brief Review of Past Work on Resistance 

 Humans have been concerned about the tendency to resist belief change for a very 
long time. For instance, around 500 BC the Buddha admonished his followers 
to avoid attachment, not only to possessions but also to habits and beliefs. In 
the late 16th and early 17th centuries the English philosopher Francis  Bacon 
(1620/1994 ) offered some of the most articulate descriptions of our tendency to 
resist discarding our cherished beliefs. His quotes are sprinkled liberally through-
out the works of contemporary students of this phenomenon. During the late 
1800s and early 1900s there emerged the beginnings of a systematic investiga-
tion of resistance. Sigmund Freud conceived of resistance as one of the central 
problems to be addressed by psychotherapists in the treatment of psychological 
disorders ( 1926/1959 ). 

 2 
 INTRODUCTION TO 
RESISTANCE 
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 In 1927 Charles Spearman published the results of his investigations into 
resistance in his book entitled  The Abilities of Man . In this book, Spearman intro-
duced a “Law of Inertia.” This law states, “Cognitive processes always both 
begin and cease more gradually than their (apparent) causes” (p. 291). He con-
tinued, “There does appear to exist, as a unitarily functioning factor varying in 
degree from one individual to another, a tendency for mental processes to have 
a certain lag or inertia and in this meaning to perseverate” (p. 306). However, 
Spearman’s Law of Inertia referred to what contemporary psychologists call 
“sensory memory” (i.e., the physiological persistence of a sensory impression 
after the removal of the stimulus), and not to any type of resistance. It was 
another of Spearman’s “laws” that focused on the tendency of our thoughts to 
perseverate. He called this the “Law of Retentivity of Dispositions.” This law 
asserts that “the occurrence of any cognitive process produces a tendency for it 
to occur afterwards” (p. 271). He elaborated, “Cognitive events by occurring 
establish dispositions which facilitate their recurrence” (p. 271). 

 However, the first truly scientific investigation of resistance is to be credited 
to the behaviorists. On the basis of his systematic investigation of the effects of 
classical conditioning, Ivan  Pavlov (1955 ) noted: 

 The entire establishment and distribution in the cortex of excitatory and 
inhibitory states, taking place in a certain period under the action of 
external and internal stimuli, become more and more fixed under uni-
form, recurring conditions and are effected with ever-increasing ease and 
automatism. Thus, there appears a dynamic stereotype (systematization) 
in the cortex, the maintenance of which becomes an increasingly less dif-
ficult nervous task; but the stereotype becomes inert, little susceptible to 
change and resistant to new conditions and new stimulations. Any initial 
elaboration of a stereotype is, depending on the complexity of the system 
of stimuli, a difficult and often an extraordinary task. 

 (p. 259) 

 Later, Clark Hull studied “habit strength,” by which he meant the extent 
to which a stimulus is associated with a response. By 1952, he argued that the 
greater the strength of a habit the more it would resist extinction. He even sup-
ported this claim with mathematical equations ( Hull, 1952 ). A few years later, 
 Ferster and Skinner (1957 ) produced extensive, systematic research evidence 
to support their claim that the strength of the association between a stimulus 
and response is a function of the pattern of reinforcements linking them. In 
addition, the stronger the strength of that association, the more resistant the 
response is to extinction. Behaviors acquired under variable schedules of rein-
forcement prove especially resistant to eradication. 

 Despite their reference to resistance, a major lacuna in the work of the behav-
iorists is that they rarely mentioned beliefs. The reason is that they conceptualized 
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psychology as the study of observable behavior, and beliefs were thought to be 
neither observable nor measurable. However, a moment of ref lection should 
reveal that the strength of a conditioned response is a manifestation of a belief 
by an organism that it is associated with a stimulus. As an organism experiences 
the constant contingent conjunction of a stimulus with a response, it uses that 
experience as information (evidence) and forms a belief that they go together 
in such a way that the appearance of one predicts the appearance of the other 
( Rescorla, 1988 ). That belief (or what they called a conditioned association) is 
strengthened each time the same pattern reoccurs. As the reoccurrence of the 
pattern continues the evidence supporting that belief mounts and the belief 
becomes increasingly resistant to change. 

 During the 1950s another thread of scientific research into the nature of 
resistance began. In 1950 Adorno, Frenkel-Bronswik, Levinson, and Sanford 
published a book about the authoritarian personality. In 1952 and 1955 Solo-
mon Asch published his ideas about how people resist group inf luences to change. 
This was followed in the 1950s and 1960s by the work of Janis and Hovland, 
and their associates, as they explored factors associated with resistance to per-
suasion. And in 1960 Milton Rokeach published  The Open and Closed Mind . 
Although each of these works explored resistance, the level of analysis was invari-
ably the personality, as they examined why people resist change, especially per-
suasive attempts. More often than not, a psychoanalytic framework was adopted 
and the conclusion was something to the effect that it was the parents’ fault that 
people grew up to have resistant (almost anal-retentive) personalities. 

 Despite the importance of these early contributions they suffer from several 
limitations that reduce their value for current purposes. First, their focus on 
resistance at the level of the personality is too broad. Although it is important to 
understand why some people tend to be closed-minded, or even authoritarian, 
the study of resistance at this level restricts the range of people studied to the 
extreme fringe. As important as it is to understand such people, this approach 
misses the important point that all of us display some resistance at some time 
or other. And so, rather than focus on an aberrant personality type, the current 
focus is on a much more ubiquitous tendency. Second is their focus on parental 
practices. While parental inf luences (particularly as they relate to the quality 
of our thinking skills) may affect our resistance, the fact that resistance occurs 
even in people with excellent parents suggests the need to examine additional 
causes of resistance. 

 It was not until the late 1960s that the grip of behaviorism on American psy-
chology loosened enough for psychologists to study resistance to belief change 
more directly, and overtly. For instance, Gordon  Pitz (1969 ) studied  An Inertia 
Effect (Resistance to Change) in the Revision of Opinion . And Daniel  Batson (1975 ) 
studied how students resist changing their religious beliefs in response to cred-
ible disconfirming evidence. Batson’s work was followed by a large number 
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of psychologists who studied a phenomenon labeled “perseveration,” in which 
participants fail to adapt their beliefs to clearly disconfirming evidence (e.g., 
 Anderson, 1983 ,  1995 ;  Anderson and Kellam, 1992 ;  Greitemeyer, 2014 ;  McFar-
land et al., 2007 ;  Nestler, 2010 ). 

 Since the publication of Pitz’s work few authors refer overtly to an inertia 
effect. Although clinical psychologists continued to discuss resistance to thera-
peutic interventions nearly two decades elapsed before the resumption of the 
scientific investigation of resistance in general, or inertia in particular. Some of 
the research on this topic is gravitating toward the views of Abelson ( Abelson, 
1986 ;  Abelson and Prentice, 1989 ) and  Gilovich (1991 ) that people tend to treat 
their beliefs like possessions. Gilovich notes that people tend to say they “obtain,” 
“have,” and “discard” their beliefs ( Gilovich, 1991 , p. 86). He continues, 

 We are quite possessive and protective of our beliefs, as we are of our mate-
rial possessions. When someone challenges our beliefs, it is as if someone 
criticized our possessions. We might no longer associate with that person, 
or we might seek solace and confirmation from others with similar beliefs. 

 ( Gilovich, 1991 , p. 86) 

 It seems as if challenging someone’s belief may be tantamount to trying to take 
away one of their valued possessions. This sense of protectiveness of our beliefs 
is interesting for at least two reasons. First, it is generally consistent with the 
fundamental property of living things that they resist environmental insult. 
Second, it suggests some sort of emotional attachment to our beliefs. 

 A different approach to the phenomenon of resistance was taken by the 
Swiss psychologist Jean Piaget. Piaget described himself as a genetic episte-
mologist who was concerned with the origins and development of knowledge 
in the individual, mostly in children, but to a lesser extent in adults. Although 
Piaget was not interested in resistance per se, he and his colleagues (i.e.,  Piaget, 
1981a ,  1985 ;  Piaget and Inhelder, 1969 ) were interested in how children react 
to new information, especially information that is discrepant with their exist-
ing beliefs. Through a career spanning approximately six decades, Piaget pro-
vided a large body of observations pertaining to the mental processes through 
which children react to new information. Although he seems to acknowledge 
the existence of a resistance factor (e.g., in  Experiments in Contradiction ,  1981a , 
and  The Equilibration of Cognitive Structures ,  1985 ) his own view was that resis-
tance is not intentional but is rather unintentional. He suggested that cognitive 
resistance is due not to some willful, or even emotional, factor but rather to a 
genuine  inability  to either comprehend or, in some other way, integrate the new 
information into existing knowledge structures. 

 In addition to the work of the psychologists above, there are two more 
avenues of investigation that may inform our understanding of beliefs and their 
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resistance to change, i.e., the study of attitudes by social psychologists and the 
modeling of belief states by doxastic philosophers. 

 Attitude Research 

 Starting in the late 1970s, several lines of research began to explore resistance 
in attitudes. Some researchers studied “attitude strength,” defined as the resis-
tance of an attitude to change (e.g.,  Chaiken and Yates, 1985 ; and  Krosnick and 
Petty, 1995 ). Others studied the perseverance of the beliefs underlying attitudes 
in response to confirming and disconfirming evidence and arguments (e.g., 
 Kuhn and Lao, 1996 , 1998;  Lao, 1999 ; and  Lao and Kuhn, 2002 ). And  Sham-
baugh (2016 ) even studied how the beliefs of learners, about learning, inf luence 
their learning practices. Since then, interest in resistance to belief and attitude 
change has continued to grow. Thanks to contributions from people like How-
ard  Gardner (2006 ) and  Eric Knowles and Jay Linn (2003 ), we are experiencing 
an explosion in the number of popular books devoted to this topic as well, e.g., 
 Harvey and Broyles (2010 ) and  Kegan and Laskow-Lahey (2009 ). 

 At first glance, it may seem a bit of a stretch to claim that research on atti-
tudes can inform our understanding of beliefs. After all, attitudes were defined 
in  Chapter 1  as cognitive, emotional, and behavioral dispositions to react in a cer-
tain way to people, conditions, or events. However, research on how attitudes 
affect our perception of the world may directly contribute to our understand-
ing of how beliefs may become resistant to change. Let’s pause for a moment, 
therefore, to consider how attitudes and beliefs inter-relate. 

 First, the cognitive aspect of attitudes includes beliefs (for example, about 
the way things are, or should be). As a result, there is some interdependence 
between what happens to the beliefs that are part of an attitude and what hap-
pens to that attitude. Consequently, many of the studies of attitudes focus on 
the belief component of attitudes. For example,  Kuhn et al. (1997 ) asked their 
participants to provide arguments in support of their views about capital pun-
ishment before and after conversing with their peers about this topic. Partici-
pants responded by writing what they believed. Their beliefs and arguments 
were then analyzed to test the main hypothesis that participants may improve 
their reasoning in response to social interactions. Their hypothesis was con-
firmed as participants who conversed with their peers about capital punish-
ment displayed significantly greater improvement than the control group in the 
quality of reasoning they used to defend their beliefs about capital punishment. 

 A second consideration about using attitude research to understand resis-
tance to belief change is that attitudes include an emotive factor that is typically 
excluded from the study of belief change. As part of the cognitive component 
that makes up attitudes, beliefs are more basic than attitudes (e.g.,  Dalege et al., 
2016 ). The presence of an emotional component in attitudes makes attitudes 
more complex than the simple beliefs that are the focus of the present work. 
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This suggests that cognitive and emotional phenomena are conceptually and 
phenomenologically distinct, with beliefs often perceived as rational and logical 
while emotions are perceived as irrational and impulsive. However, contem-
porary psychologists note that our thoughts affect our emotions (Arnold, 1962; 
 Fisher et al., 2013 ; Schachter and Singer, 1962;  Smith and Kirby, 2009 ), and are 
affected by them ( Kunda, 1990 ). As our beliefs are the fruit of our thoughts, 
it is likely that they also affect, and are affected by, emotions. 

 Although the emotional factor may be less prominent in the “purely cogni-
tive” tasks studied in the laboratory, it is difficult to rule out entirely (as sug-
gested by Gilovich, above), and is likely even more prominent in beliefs outside 
the laboratory. The role of emotions in resistance will be explored in much 
more detail in  Chapter 5 . For now, the point is that our beliefs are not as inde-
pendent of emotions as is sometimes assumed, and therefore, beliefs have more 
in common with attitudes than was once commonly thought. If this reasoning 
is correct, then there is some overlap between resistance to attitude change and 
real-world resistance to belief change. 

 The third major consideration when using attitude research to understand 
beliefs is that attitudes have a behavioral component (i.e., a disposition to action) 
that is typically excluded from belief research. Here, again the discrepancy is 
more apparent than real, as we tend to act on our beliefs (recall the example 
from  Chapter 1  about crossing the street when we believe it is safe). 

 Overall, while there are important distinctions to be made between beliefs 
and attitudes they also overlap in important ways. As a result, it seems that 
much of the literature on attitude change and resistance is relevant to the study 
of beliefs, though we must be careful not to overgeneralize. 

 Doxastic Philosophy 

 An interesting contemporary body of work that may also shed light on belief 
change is offered by the group of philosophers concerned with beliefs. Pro-
pelled by the seminal work of Peter  Gardenfors (1988 ), doxastic philosophers 
have written several interesting books with the goals of modeling belief states 
and providing rational criteria for their change. While the early work (e.g., 
 Gardenfors, 1988 ) of these philosophers focuses primarily on monotonic logic, 
in which new beliefs do not cause a change of old beliefs, more recent work 
also examines non-monotonic logic, in which adding a new belief may require 
changing prior beliefs ( Rott, 2001 ;  Tenant, 2012 ). One valuable contribution 
of this work is that it introduces the idea of “embeddedness,” in which beliefs 
are assumed to reside in networks of related beliefs. This characteristic of beliefs 
enables them to support each other, but also makes them more resistant to change 
(entrenchment), since changing one belief may also require changing other 
beliefs. In addition, these philosophers assume that it is rational to preserve 
knowledge and to resist abandoning existing beliefs. As we will discuss in later 



24 Introduction to Resistance

chapters, these philosophers also provide interesting ideas about how best to 
modify beliefs in response to discrepant new information. 

 On the other hand, resistance is not the central concern of these philoso-
phers. Their main concern is with providing rational criteria, logical models, 
and algorithms for belief change by artificial intelligence. As such, they are 
not based on what people actually do, or why, but rather on the ideals for how 
beliefs should change. They also do not explore the mechanisms by which 
humans resist changing our beliefs, as the present book does. We are more con-
cerned with actual human behavior, rational and irrational, and so our focus 
draws from empirical research on humans. Despite their shortcomings, many 
of the ideas offered by these philosophers are incorporated into our book, espe-
cially  Chapters 10  and  11 . 

 General Types of Resistance 

 Early scientific explorations of attitude change focused on the broad factors that 
underlie the willingness of people to change their views (cf  Janis and Hovland, 
1959 ). A common finding of these studies is that resistance to attitude change 
is determined by two broad factors, one cognitive and the other emotional. For 
instance,  Janis and Hovland (1959 , p. 257) observed, 

 The main premise of our conceptual scheme is that such individual dif-
ferences [in attention, comprehension, and acceptance] are attributable 
mainly to two types of personality factors: (1) ability factors, which are 
determined by intellectual capacities and training and (2) motive factors, 
which are determined by temperament, conscious goal strivings, uncon-
scious impulses and habitual mechanisms of defense. 

 This view has been confirmed by contemporary empirical research, such as 
 Petty and Cacioppo’s (1986 ) Elaboration Likelihood Model. For example, 
Pelham concluded one study of this subject by asserting, “Emotive processes 
can be distinguished from epistemic ones in at least three ways. They are 
faster, they are simpler, and they are more hedonistic” ( 1991 , p. 520). He 
added, 

 . . . certainty and importance are the products of distinct psychological 
processes. In comparison to importance .  .  . certainty is more heav-
ily inf luenced by epistemic (i.e., evidential) considerations. In contrast, 
importance appears to be heavily inf luenced by hedonistic concerns. 

 ( 1991 , p. 525) 

 Similar distinctions between cognitive and emotive factors have been confirmed 
experimentally by other psychologists (e.g.,  Macrae and Hewstone, 1990 ; and 
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 Pomeranz et al., 1995 ). The study by  Pomeranz et al. (1995 ) is particularly 
relevant in that the authors examined the views of NYU undergraduate stu-
dents and found empirical support for the distinction between a cognitive and 
an emotive factor, which they referred to as embeddedness and commitment, 
respectively. 

 Taken as a whole, we believe the available scientific research on beliefs and 
attitudes supports the distinction between two general types of resistance (see 
 Table 2.1 ). One type of resistance takes the form of disagreement while the other 
takes the form of an inability to understand the new information. We believe 
the former type of resistance is what  Gilovich (1991 ) refers to (in terms of beliefs 
as possessions), while the latter is what Piaget meant by resistance (in terms of 
the unintentional inability to change). For the sake of discussion, we will refer 
to these as “disagreement” and “cognitive inertia,” respectively.      

 Disagreement is a relatively conscious, intentional way of resisting new infor-
mation that contradicts what we believe. However, there are two general ways 
in which we may disagree with information, i.e., actively and passively. When 
motivation is high to moderate, we are likely to engage in active argumenta-
tion. It consists first in recognizing that we disagree with new information and 
then expressing that disagreement. For instance, Mr. Jones may claim that he 
is the best candidate for the mayoralty of his city. Mrs. Smith may claim that 
Mr. Jones is not the best candidate because she is. Each may then contest the 
qualifications of the other and try to prove their own qualifications. This type 
of resistance is epitomized by the statement, “I disagree with your conten-
tion.” In such situations, resistance may arise from not liking the other person’s 
idea, or liking one’s own idea more. When motivation is low, we are likely to 
ignore, or silently deny, the new information, as it’s not worth the effort to give it 
much thought. This is a common response to advertisements, or news on public 
media. If there is any conscious response at all, it may take the form of exclama-
tions like, “That’s dumb,” or “That person is a fool.” These types of resistance 
will be examined in more detail in  Chapter 4 . 

 The other type of resistance is less commonly discussed, and is much more 
subtle, if not insidious. It consists not so much in opposition as in inertia. Inertia 
is characterized by the tendency of our beliefs, thoughts, and habits to perse-
verate, and so passively resist change, even when they are detrimental. This 
is one of the most common reasons we fail to change our habitual patterns of 
belief (e.g.,  Kuhn and Pease, 2010 ). As with disagreement, inertia may take two 

  Table 2.1  General Types of Resistance

     Disagreement    Inertia  

 Active  Argumentation  Inability 
 Passive  Dismissal  Habit 
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general forms. The most common form of inertia is evidenced when motiva-
tion is low and we engage in habitual beliefs, thoughts, and behaviors. This 
is our default mode, in which habits tend to predominate, unless interrupted 
by an outside inf luence. This type of inertia is weak and may be overcome 
through effort. A stronger form of inertia is evident when motivation is high 
and we still cannot overcome inertia, i.e., integrate new information into our 
existing beliefs. Here, the “failure” to accommodate our views to reality (i.e., 
the new evidence) is often caused by an inability to abandon a false belief and 
grasp an alternative true belief. It is as though the existing belief somehow 
limits our ability to conceive alternatives. This type of resistance may even 
occur when we have an open mind. It is epitomized by the statement, “I don’t 
understand.” We will argue below that this type of inertia may be overcome as 
well, but it requires more effort, and perhaps guidance, to achieve. 

 Disagreement and inertia have many things in common and some important 
differences. They are both general tendencies that are expressed in many dif-
ferent domains, contexts, and ways. They share the tendency to preserve our 
existing beliefs as intact as possible. And they may both be either rational or 
irrational. However, we discuss in  Chapter 7  how disagreement is more likely 
than inertia to be conscious, intentional, and emotional while inertia is more 
likely than disagreement to be unconscious and unintentional. Also, although 
both may involve deliberative reasoning about the inf luence attempt and a con-
certed decision to reject the new beliefs, disagreement is more often associated 
with personality (e.g., dogmatism) and context (e.g., when a person worries 
about “losing face” by appearing to change their mind) than inertia, while 
inertia is more often associated with ability factors (e.g., intelligence), though 
it may also be associated with motivational factors (e.g., when one doesn’t feel 
like expending the effort to change). Finally, it is also acknowledged that some 
disagreement may be due to inertia, e.g., as when at least one person in an argu-
ment fails to revise an inaccurate belief. 

 Although disagreement is an important source of resistance, the following 
discussion will focus more on inertia than disagreement, largely because less is 
known about the former than the latter. We know much about disagreement 
from our conscious personal experiences, but, as we will discuss in  Chapters 7  
and  9 , many of the processes that are associated with inertia are below the level 
of conscious awareness. One goal of the present text is to expose some of these 
inertial processes to public scrutiny. 

 General Processes of Inertia 

 In the most general sense, inertia depends on a three-step process. First, we 
form a belief. Second, that belief becomes integrated into our mental frame-
work. Third, that belief inf luences subsequent processing of information. Col-
lectively, the formation and embedding of the belief may be referred to as an 
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anchoring process. The inf luence of that belief on subsequent processing of 
information is construed here as a biasing inf luence. 

 It is difficult to fully appreciate the power of a belief. When a belief is formed, 
it divides our reality into what is accepted, and acceptable, as “true” from what 
is not. If you form the belief that the sky is blue, that means you will not accept 
as true the claim that the sky is green. This distinction is correlated with an 
alteration of our expectations, perceptions, and behavior, and persists as long as 
our belief is preserved. That is, whereas we’ve all heard the phrase “Seeing is 
believing,” the process described here can better be phrased as “Believing is see-
ing” in that our beliefs may commandeer what we notice, accept, and remem-
ber about the world. 

 Once a belief is formed it then becomes integrated within our belief net-
work, through a process known as embedding. This process may be performed 
consciously, or more often, unconsciously. It is analogous to the spreading of 
roots of a tree or plant, and entails integrating the new belief into our exist-
ing knowledge structure. This happens by comparing the new belief against 
what we already believe and (ideally) adjusting either the new belief or exist-
ing beliefs until they are mutually compatible. As the new belief is added to 
our network of beliefs, it may bolster some preexisting beliefs and be bolstered 
by others. In addition, as we accumulate new information, some of that new 
information may be used to bolster the present belief, or may be bolstered by it. 
This embedding/anchoring process may be logical or illogical, rational or irra-
tional. That is, we may correctly or incorrectly use the new belief to support 
old beliefs, be supported by old beliefs, support newer beliefs, or be supported 
by newer beliefs, all regardless of whether any of the beliefs are actually true 
(recall that it is in our nature to think that all of our beliefs are true). 

 Once a belief is embedded, subsequent processing occurs under the assump-
tion that the new belief is true. That belief then biases subsequent processing 
in a direction that is consistent with the truth of that belief. Thus, the term 
“bias” here refers to inf luence, whether it occurs through sound or unsound 
reasoning. We may reason as logically from irrational premises as from rational 
premises. That is, this biasing effect occurs whether the belief is true or false. It 
may entail reasoning that is correct or incorrect. And it may lead to conclusions 
that are either correct or incorrect. Therefore, we should not assume this bias-
ing inf luence is always deleterious. 

 As we engage a belief repeatedly, we come to do so more habitually. Over 
time, and with practice, we cease to question the validity of that belief and 
begin to take it for granted. If we do this long enough, we sometimes forget 
that the belief is in fact a belief, and not necessarily a fact, or reality. Over time, 
we may take it so much for granted that we even forget that we hold that belief. 
In the process, it may shift from being construed as a conclusion to being used 
as an anchor for new information, or a premise for new conclusions. And it 
becomes a standard against which we measure new information. In addition, as 
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a belief becomes more central and embedded, and as we increase our certainty 
and commitment to that belief, its role as a benchmark against which new 
information is compared becomes less tentative, less questioned, and more and 
more powerful. As a result, if new information agrees with that belief, we tend 
to accept it readily. But if the new information is discrepant with our belief, 
we may treat the new information with some skepticism, if not hostility. As we 
think about it, and defend it against challenges, the belief becomes more and 
more firmly embedded within our belief network. As it does so, it also becomes 
more and more resistant to change, a property of belief referred to earlier as 
entrenchment. In time, it may become so resistant to change that we cannot 
change it without outside help. 

 If we were omniscient, and all of our beliefs were true, then dividing what 
we believe from what we don’t would not be a problem. But since we are nei-
ther omniscient nor perfectly rational, some of our existing beliefs are false, and 
some of what we don’t believe is true is actually true. This becomes a problem 
when an incorrect belief becomes entrenched and impairs our ability to acquire 
correct new information that may be beneficial for us, yet is discrepant with 
that belief. For example, when humanity believed the earth was f lat, many 
people refused to even consider other possibilities. They thought the claim 
that the earth was f lat was so obvious that it didn’t make any sense to consider 
alternatives. It wasn’t until man started to f ly that we acquired the evidence that 
finally enabled the average person to overcome their prior bias. 

 Although there are distinct advantages to preserving our beliefs (as knowl-
edge), the inertia effect (i.e., anchoring, biased processing, and resistance to 
change) poses risks. In particular, we often don’t know which of our beliefs are 
false. As we will discuss in more detail in  Chapter 7 , part of the problem is that 
beliefs, whether true or false, bias our processing of information in their favor. 
Thus, false beliefs impair learning. And entrenched false beliefs—those we hold 
centrally and with great certainty—resist change toward more optimal think-
ing and understanding about the world. 

 General Domains of Inertia 

 In addition to the distinction between disagreement and inertia, it is helpful to 
distinguish between four different domains within which resistance may be 
found, and that may also exert different types of inf luence upon the origination 
or continuation of resistance, i.e., the emotional, cognitive, physical, and social. 
Although contemporary researchers have identified dozens of specific human 
capabilities, the distinctions between the emotional, cognitive, and physical 
domains extend far back in history, at least to the times of Marcus Aurelius. In 
modern times they are largely taken for granted. In addition, most contempo-
rary developmental psychologists acknowledge that the social context consti-
tutes a fourth major inf luence on development (cf.  Baltes, 1987 ).  Bem (1970 , 
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p. 2) acknowledged as much when he observed, “A man’s beliefs and attitudes 
have their foundations in four human activities: thinking, feeling, behaving, 
and interacting with others.” And modern textbooks on human development 
routinely focus on cognitive, emotional, physical, and social dimensions of devel-
opment (e.g.,  Boyd and Bee, 2014 ;  Dacey et al., 2008 ;  Feldman, 2016 ;  Kuther, 
2017 ;  Santrock, 2014 ). Thus, there is widespread contemporary acknowledg-
ment that these four dimensions constitute core domains of human experience 
and development. 1  

 Emotional Inertia 

 It is becoming increasingly apparent that neither our beliefs nor our thinking 
occur independently of emotional inf luence. For instance, in 1981, approxi-
mately one year after his death, a book was published entitled “Intelligence and 
Affectivity,” summarizing Jean Piaget’s views on the relationship between our 
emotions and our cognitive development (Piaget, 1981b). What was especially 
interesting about the appearance and contents of this book is that a man who 
many people credit as one of the parents of cognitive psychology was saying that 
emotions play an integral role in the contents and development of our thinking. 
Since at least 1990, when Ziva Kunda published a groundbreaking article about 
the role of emotions in the derivation and maintenance of our beliefs, most 
psychologists have acknowledged the interaction between our thoughts and 
emotions. In spite of the fragmentation of professional psychology, today even 
cognitive psychologists generally acknowledge that our emotions inf luence our 
mental processes, from sensation, through perception, learning, thinking, and 
even the formation and retrieval of memories. In order to distinguish this type 
of inertia from the other types, it will be referred to as emotional inertia and 
defined as the contributions of emotions to maintaining the stability of our 
beliefs. Root causes of emotional inertia include attachment to our existing 
beliefs and a self-protective fear of the unknown. The root causes and some of 
the specific mechanisms of emotional inertia will be discussed in more detail 
in  Chapter 5 . 

 Cognitive Inertia 

 Inertia that originates from cognitive factors will be referred to as cognitive 
inertia. Cognitive inertia may be defined as a property of mental structures and 
processes in which they maintain their form unless acted upon by an outside 
inf luence. Cognitive factors include the structure of our beliefs, and their role 
in perception and thought. As we will see in  Chapters 6  and  7 , cognitive inertia 
has a few root causes and many mechanisms by which it is enacted. Among the 
root causes of cognitive inertia are the compatibility of our beliefs with reality, 
with other beliefs, and entrenchment. In  Chapter 7  we will discuss in some 
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detail how these tend to bias our perception of incoming information, and rea-
soning, in ways that are compatible with our preexisting beliefs. 

 Social Inertia 

 The social conditions in which we exist powerfully inf luence nearly the entire 
range of our interests and abilities, including learning. Numerous studies have 
demonstrated not only a predisposition for humans to place a higher priority 
on social than nonsocial stimuli but also the necessity of social stimuli even 
for healthy physical development (e.g.,  Goldstein and Field, 1985 ;  Harlow and 
Harlow, 1962 ;  Spitz and Wolf, 1947 ). As a result, social psychologists have accu-
mulated a great deal of evidence to show that social pressures inf luence our 
stated beliefs. For instance, group norms have been found to serve as an anchor 
for the beliefs of the members of a group. Solomon  Asch (1955 ) found that 
people are even sometimes willing to publicly deny the physical evidence in 
front of them in order to comply with the beliefs of a group. In the discussion to 
follow, we will use the term social inertia to refer to the tendency of beliefs to 
be constrained and stable for social reasons. We will argue that one of the root 
causes of social inertia is social conformity. This, as well as some of the other 
root causes, and some of the mechanisms by which this works will be examined 
in more detail in  Chapter 8 . 

 Physical Inertia 

 Arguably, the most underestimated inf luences on resistance to changing our 
beliefs come from the physical realm. Clearly, we are physical creatures, liv-
ing in a physical environment. Our interactions with the contexts in which 
we live invariably take physical forms. All stimuli (albeit not necessarily what 
they signify) take physical forms. And these stimuli are processed by a physical 
nervous system and responded to by a physical body. In addition, our neurons, 
glands, muscles, and bones all comply with the laws of physics, including the 
law of inertia. This law states, in part, that objects at rest tend to stay at rest 
unless acted upon by an external force. In general, this means that the neural 
substrates mediating our beliefs must comply with the laws of physics, such that 
they will require physical activity in order to change. Therefore, root causes of 
physical inertia include physical inertia of neural networks. These root causes 
and the mechanisms of physical inertia will be examined in more detail in 
 Chapter 9  (on biological resistance). 

 Cross-Domain Interactions 

 In the discussion to follow, cognitive, emotional, physical, and social inertia 
will be examined as separate phenomena. Although this will help us better 
understand the general phenomenon of resistance, we should take a moment 
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to acknowledge two caveats. First, these distinctions are consistent with a 
long-standing scientific reductionist tradition of studying phenomena in their 
“basic” form, sort of like studying the different parts of a machine in order 
to understand how they, and therefore the machine, work. This approach has 
enabled us to gain an appreciation of each of these factors. On the other hand, 
this approach has led to a sort of deadlock, in which attempts to fully under-
stand the way in which resistance and learning work have been hampered by 
impoverished conceptualizations of seemingly disparate phenomena. 

 Part of the problem is that the phenomena referred to by the labels cogni-
tive, emotional, physical, and social are not themselves as clearly discrete as the 
labels suggest. For instance, cognitive, emotional, and social activities are all 
physical to some extent, at the neural as well as at the observable macroscopic 
level. Likewise, our beliefs and thoughts occur in emotional and social contexts, 
which interact. And, so, these are but fuzzy categories that in reality are less 
distinct than their labels suggest. To insist that there exist “pure” cognitive, emo-
tional, or even physical phenomena when it comes to learning is to impose on 
reality categories that may be useful for conversation but are somewhat inexact 
as representations of reality. As  Kosko (1993 , p. 17) has indicated, “It’s messier 
than that.” 

 Second, our beliefs are shaped by our life experiences, including our thoughts, 
emotions, physical, and social factors. Thus, we must acknowledge that our 
beliefs do not operate as isolated cognitive phenomena. They not only exist as 
more than cognitive phenomena, they reside in a system in which they affect, 
and are affected by, emotions and actions. Even if it were possible to experi-
mentally isolate one of these dimensions, such an isolation would be ephemeral 
and artificial, and such a study would suffer from a lack of ecological validity. 

 Third, it is important to acknowledge that cognitive, emotional, physical, 
and social factors interact in complex ways. As a result, we may give a greater 
weight to emotional factors in one situation (e.g., when dealing with loved 
ones) but a greater weight to cognitive factors in another situation (e.g., when 
in class or when studying). 

 Relations to Learning 

 As suggested by Bloom, in his highly publicized book in 1956, some advan-
tage may be gained by conceptualizing human learning as a multidimen-
sional phenomenon, occurring within the physical, emotional, cognitive, 
and social domains, simultaneously, and in interaction with one another. As 
a result, the formation and maintenance of beliefs are intricately tied up with 
phenomena (such as emotions, physical state, and social inf luences) that were 
previously considered irrelevant to their functioning. What is novel here 
is the examination of how these different domains interact to affect learn-
ing, and how they may be addressed to overcome resistance and facilitate 
learning. 
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 When considering the relationship between learning and existing beliefs, 
it appears that our existing beliefs may limit our ability to learn by triggering 
mechanisms that restrict the range of new (especially incompatible) beliefs we 
are willing to entertain. For many reasons, new information that challenges 
our existing beliefs is treated differently from similar new information that is 
compatible with our existing beliefs (e.g.,  Lord et al., 1979 ). Thus, what we 
already believe exerts a powerful inf luence on how we interact with new infor-
mation and, thereby, on our probability of not only accepting new information 
but even of noticing such information. In other words, what we already believe 
makes it relatively easy to acquire some new (compatible) beliefs and relatively 
more difficult to acquire other new (incompatible) beliefs. In addition, this 
general tendency is reinforced by emotional, social, and even physical factors. 
These limiting inf luences have some benefits, but may also prove deleterious 
when the new alternative is superior to our existing beliefs. 

 As suggested above, the purpose of this book is to improve our understand-
ing of learning by taking a fresh look at how prior knowledge inf luences our 
learning, and by implication, the effectiveness of learning systems. In the chap-
ters to follow, the phenomenon of resistance will be explored across several 
domains, though the paucity of available empirical research will render some of 
our conclusions more suggestive than definitive. 

 Before we continue, we should note that we are not claiming that inertia 
explains all misunderstanding and inability. These are frequently caused by a 
lack of information, or an inadequate perspective, and may often be easily rem-
edied by learning new facts, or altering our interpretive framework. Nonethe-
less, some misunderstanding and inability are caused by inertia and so we wish 
to examine the role of inertia in some detail. 

 Note 

  1.  Of course, each of these can be subdivided considerably. For instance, cognition sub-
sumes memory, analysis, creativity, synthesis of information, problem solving, deci-
sion making, etc. . . . Emotions include joy, sadness, surprise, and a large number 
of specific affective reactions and motivations. Our physical capabilities include a practi-
cally unlimited number of voluntary and involuntary, homeostatic and homeorhetic, 
adaptive and sometimes not so adaptive capabilities. And there are different types 
of social inf luences, such as those coming from parents, teachers, and friends, and 
strangers that affect our ability and willingness to change our beliefs and learn. 
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 Adaptation 

 It is biologically advantageous for beliefs to be stable, as that is how knowledge 
is preserved. And yet, the perseveration of our beliefs sometimes works against 
us, as when we fail to accept valid new information that contradicts our exist-
ing beliefs, and so fail to adapt to reality. This chapter considers how resistance 
to changing our beliefs affects adaptation. 

 Adaptation may be defined generally as the alteration of our thoughts, and 
behaviors, in order to more successfully adjust to our environment. Successful 
interactions are, in turn, more likely to lead to the satisfaction of the ultimate 
life goals of survival, the minimization of pain, and the maximization of plea-
sure, with numerous, more specific, subgoals facilitating the achievement of 
these broader goals. For example, working for pay enables us to acquire shelter, 
food, and clothing, and perhaps satisfy higher order needs, such as belonging 
and helping others. The achievement of these goals is facilitated by the detec-
tion, storage, and recall of recurrent patterns in our environment, which are 
represented in our minds as beliefs and knowledge. The bulk of our beliefs refer 
to patterns we have detected and stored. 

 Humans possess a deeply engrained propensity to detect patterns and regu-
larities because predictability is one of the key tools to aid survival, by enabling 
preparation for potential future threats. It is a defining feature of our species 
that has been observed by numerous philosophers and psychologists. David 
 Hume (1758/1955 ), for instance, noted that people have a tendency to infer 
relationships between events that are repeatedly experienced together. He 
referred to this as “constant conjunction.” If every time we let go of a ball that 
we hold in the air it falls, then we will come to form an association between 
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letting go of the ball and its falling. This tendency is so deeply ingrained that it 
may almost be considered a cognitive ref lex. Karl  Popper (1996 , p. 47) referred 
to this as “an inborn propensity to look out for regularities, or with a need to 
find regularities.” And Gilovich wrote ( 1991 , p. 9), “We are predisposed to see 
order, pattern, and meaning in the world, and we find randomness, chaos, and 
meaninglessness unsatisfying.” Similar observations have been made by Albert 
 Ellis (1985 ), Graeme  Halford (1993 ), Emanual  Kant (1787/2015 ), Bart  Kosko 
(1993 ), Edward  Thorndike (1931 ), and many others. 

 The human tendency to detect order is active rather than passive. As many 
have noted (e.g.,  Frankl, 2006 ;  Gilovich, 1991 ;  Kant, 1787 ;  Piaget, 1954 ), humans 
do not simply passively register recurrent patterns. Instead, we actively inspect 
our world and seek order.  Popper (1996 , p. 46) observed, “Without waiting, 
passively, for repetitions to impress or impose regularities upon us, we actively 
try to impose regularities upon the world. We try to discover similarities in it, 
and to interpret it in terms of laws invented by us.” He continued, “We are not 
passive receptors of sense data, but their active digestors” (pp. 94–95). Thus, we 
actively impute order to our universe. 

 It is difficult to overestimate the importance of the detection and storage of 
patterns to human affairs. This manifestation of curiosity enables humans to 
detect order in what would otherwise appear to be a chaotic universe. This is 
both deeply comforting and adaptively advantageous. The detection, storage, 
and recall of recurring patterns enables us to predict events before they actu-
ally occur, which, in turn, facilitates the development of increasingly adaptive 
responses to recurrent stimuli. 

 As we integrate recurrent patterns into our mental representations of our 
world they then mediate further interactions with reality. “In a sense our uni-
verse may well be said to turn about us; for it is we who create our knowledge 
of it” ( Popper, 1996 , p. 181). 1  It is these representations we are aware of, not 
the world itself. In a way, perceptually, we never come into contact with the 
world itself, only our mental representations of it, as filtered through our senses 
and beliefs. Note, however, that the success of adaptation is positively correlated 
with the accuracy of our beliefs. If we infer a pattern that does not actually 
exist (as in superstitions), or fail to retrieve or represent it correctly, then our 
prediction of events may be faulty, perhaps yielding deleterious consequences. 
For instance, many people are more anxious about traveling in planes than 
cars. This is partly because the severity of plane crashes is so great. It is also 
because plane crashes are more sensational and get more media coverage than 
car crashes. But the reality is that many more people die in car crashes than in 
plane crashes. This is why it is so important that our beliefs be as consistent with 
reality as possible. It is also why accurate beliefs are so valuable, both as adaptive 
tools and as possessions. 

 The tendencies to impute and store patterns in our environment are, at the 
same time, beneficial and limited. There are five primary limitations. First, 
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the correspondence between the patterns that actually exist around us and 
those we conceive is necessarily imperfect. This is because our awareness is 
restricted by our sensory and attentional capacities while reality is not. As 
 Shakespeare (1603 ) suggested, there is much more to reality than is dreamt 
of in our philosophy. One consequence is that our mental models (including 
beliefs) are necessarily incomplete and imperfect. Second, our proclivity to 
detect patterns amidst the chaos may sometimes lead to the construction of 
patterns even within otherwise ambiguous stimuli ( Gilovich, 1991 ). In other 
words, we may conceive a pattern where none actually exists, such as when 
we form superstitions. Third, in part because we tend to be insufficiently 
aware of the limitations of our own beliefs, we tend to overestimate both 
the accuracy and value of our beliefs. Fourth, our ability to increase the cor-
respondence between existing beliefs and reality is limited by such factors as 
our willingness, and ability, to detect evidence that contradicts our beliefs, 
properly interpret that evidence, formulate an alternative belief, recognize the 
superiority of one belief over another, and abandon valued beliefs in favor of 
superior beliefs. Finally, as  Gilovich (1991 ) observed, once a person has identified 
(or misidentified) a pattern, that pattern will immediately become a part of 
their cognitive set. In this capacity, once formed, it may significantly inf lu-
ence that person’s perception of stimuli, facilitating the awareness of related 
stimuli and ignoring of stimuli considered irrelevant. Once established, the 
beliefs we create by actively imputing order become the somewhat passive 
lenses through which we perceive the world. 

 With the exception of our ref lexes and vital functions, there is hardly any 
aspect of human behavior that is unaffected by our beliefs. If resistance to belief 
change is a pervasive human tendency then evidence of its presence should be 
found across a broad range of human activities. It is a central contention of this 
book that in numerous spheres of intrapersonal and interpersonal relations the 
proclivity to resist changing our beliefs may serve as an ever present impedi-
ment to adapting to new information, and, therefore, to growth. In the pres-
ent chapter, some of the different domains in which resistance occurs will be 
brief ly noted. Later chapters explore more fully the specific forms resistance 
may take across domains. 

 Personal Growth 

 Personal growth may be broadly defined as the processes by which we improve 
our capacity to profitably engage our environments, i.e., to adapt. In gen-
eral, these processes involve some modification of our views or behavior in 
response to experience. This view corresponds closely with  Kimble’s (1961 , 
p. 6) definition of learning as “a relatively permanent change in behavioral 
potentiality that occurs as a result of reinforced practice,” or experience. This 
is because learning from experience confers significant adaptive advantages in 
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that it facilitates the development of more effective (i.e., more accurate, benefi-
cial, and enduring) responses to stimuli. It follows, therefore, that anything that 
limits learning also limits our ability to improve our adaptation to our environ-
ment, and therefore to grow. If belief change is a characteristic of learning then 
resistance to belief change is an important impediment to learning, personal 
growth, and adaptation. 

 Limiting Beliefs 

 Some of the most pernicious consequences of resistance to changing one’s beliefs 
occur when these beliefs are irrational (e.g., when one’s beliefs are inconsis-
tent with one’s personal interests and available evidence). One example of this 
occurs when we hold self-limiting beliefs, i.e., beliefs that limit us in some way. 
Such beliefs often start with the words “I can’t,” “I always,” or “I never.” We 
all hold such beliefs, often with a great deal of conviction. 

 Now, it may be asked, is it a big deal if we have a few beliefs that do not 
qualify as entirely logical? “Why worry about a little superstition?” ( Gilovich, 
1991 , p. 5). The problem is that irrational beliefs unrealistically circumscribe 
our perceptions of reality, give rise to unrealistic (and possibly dysfunctional) 
expectations, and risk yielding behaviors that are unproductive at best and life 
threatening at worst. By misdirecting attention to irrelevant cues these beliefs 
may impair adaptation and actually cause new problems to arise. Such beliefs 
inappropriately and unnecessarily limit the performance of their owner by 
restricting the range of options of which they are aware. 

 While he was working on a graduate degree at Columbia University Joseph 
Lao had a classmate who was working on her doctoral degree, also at Colum-
bia. She was a highly successful 60-year-old woman and the host of a popular 
TV show. She had taken nearly all of the courses she needed to graduate, except 
statistics. She saved this course for last because she considered herself a people 
person, and not a numbers person. She hated math. Despite offers by some of 
her friends and classmates to tutor her, she was so convinced she would not pass 
statistics that she never even tried. Although she successfully interviewed world 
leaders in diverse fields, she never finished her Ph.D., because she did not think 
she could “do numbers.” 

 Self-limiting beliefs do not only hurt us in big ways. If we could eradicate only 
one self-limiting belief today, perhaps it would contribute to only a fractional 
improvement in our lives, today. And yet, small differences are sometimes what 
distinguish the occurrence of an accident from its avoidance, the winner of a 
competition from the closest loser, or success from failure. In addition, even a 
fractional change today could have a compounding effect over the years, causing 
exponential differences in outcomes to accrue. For instance, a young man who 
does not save his money today because he doesn’t believe he earns enough loses 
the opportunity to utilize compounding to turn small individual investments 
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into a large nest egg over time. The longer the self-limiting belief persists the 
longer it hampers adaptation and the greater the harm, or lost benefit. 

 Problem Solving 

 Another area in which the personal drawbacks of resistance to belief change 
are manifested is in problem solving. Many of the daily activities in which we 
engage consist in negotiating obstacles to the achievement of our aims. But 
our problem solving efforts are mediated by existing beliefs, such as where we 
believe the most profitable place to search for solutions would be. To the extent 
that we search in the usual places for solutions to our usual problems we benefit 
from the stored memories of past experiences. This often leads to faster solu-
tions, as those solutions may be retrieved from a repertoire of stored memories 
rather than recreated from scratch. The problem is that every situation is dif-
ferent, and we often select the solution that comes most readily to mind rather 
than the one that is best. For instance, a study by  Kuhn et al. (1985 ) asked 
participants to determine which of several factors affects a car’s performance. 
They found that resistance to abandoning prior theories was one of the major 
limitations on their problem solving ability. 

 One variation of this limitation occurs when we unintentionally limit our 
problem solving ability by thinking of familiar objects only in familiar ways. 
Psychologists have referred to this form of cognitive inertia as “functional 
fixedness” ( Duncker, 1945 ). This occurs when a solution to a problem requires 
that one find an unconventional use for a common object. For example, if 
someone needs to unscrew a screw but does not have a screwdriver available, 
it may not readily occur to that person to use a penny as a screwdriver. Again, 
this limits our ability to adapt. 

 Psychotherapy 

 Taken to the extreme, the failure to accommodate one’s views to reality may 
result in gross failures in adaptation and a pathologically dysfunctional life-
style. According to Albert  Ellis (2007 ), one of the defining characteristics of 
psychopathology is the tendency to be insufficiently responsive to the physical 
and social feedback that normally enables people to change irrational beliefs. In 
other words, psychopathology is defined partly by the resistance of the patient 
to change, even when they are confronted with incontrovertible evidence that 
contradicts their false beliefs, and even when they concede the beliefs to be 
irrational.  Ellis (1985 , p. 9) observed, “While virtually all individuals who 
try to change themselves ‘normally’ resist doing so, at least to some extent, 
those who are severely emotionally disturbed . . . have, I hypothesize, an even 
stronger tendency to resist change.” In fact, closer inspection of the field of 
psychotherapy reveals that client resistance to change is the rule rather than the 
exception. For his part,  Ellis (1985 , p. 7) notes, “Resistance that is largely the 
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client’s doing is exceptionally common and is often an expected part of the nor-
mal human condition.” Thus, even in psychotherapy, disagreement and inertia 
may contribute to a failure of adaptation. 

 Social Relations 

 Attitudes and Discrimination 

 To the extent that our beliefs inf luence how we interact with others, resistance 
to changing our beliefs increases the rigidity and decreases the f lexibility 
of those interactions. One of the areas in which this is found is our attitudes. 
Attitudes are commonly defined as cognitive and emotional evaluations of 
objects, people, or events which predispose people to behave in particular 
ways. Attitudes thus serve as a nexus between our beliefs, emotions, and 
behaviors. A large body of evidence reveals that our attitudes are highly 
resistant to change ( Krosnick and Petty, 1995 ;  Tesser, 1978 ). For example, 
 Rokeach (1960 , p. 336) said, 

 An attitude or value is seen to be a stubborn thing, rooted in irrational 
motives and extremely difficult to change. Many social ills are attributed 
to this fact, and researchers in the field will probably agree that changes 
in attitudes and values are extremely rare. 

 It is likely that underlying this resistance to the change of our attitudes is 
a resistance to changing one or more of the beliefs upon which the attitude is 
based. For example, a study by  Kuhn and Lao (1996 ) examined attitudes of 
undergraduate college students about capital punishment by having them eval-
uate evidence that either supported or contradicted their pretest beliefs. The 
results revealed that change of attitude was very rare, even when the evidence 
contradicted their views. 

 Part of the reason why the study of attitudes is so important is that we often 
discriminate against others on the basis of our attitudes toward some character-
istic they possess. Some research has demonstrated that prejudice toward other 
people is often rooted in beliefs that prove highly resistant to change ( Sinclair 
and Kunda, 1999 ). In addition,  Rokeach (1960 , p. 135) observed, 

 Our theory leads us to propose that what appears at first glance to be 
discriminations on the basis of race or ethnic group may turn out upon 
closer analysis to be discriminations on the basis of belief congruence 
over specific issues. 

 This suggests that prejudice may be rooted in the perception of differences but 
sustained through inertia, as a failure to accommodate beliefs to contradictory 
evidence. 
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 Conflict Resolution 

 One of the most visible manifestations of resistance occurs during interpersonal 
conf lict. This type of conf lict typically happens when two or more people are 
trying to achieve incompatible goals, or at least goals that are initially believed 
by one, or both, parties to be incompatible. When the parties are disposed 
toward discussion, their conversations will often take the form of attempts to 
persuade the other person of the legitimacy of their claims. Sometimes the 
failure of the parties to reach consensus leads to an escalation of frustration, 
emotional intensity, and possibly hostility. It’s as though the discussants become 
competitors, and getting the other person to change his or her belief gains pri-
ority over compromise. But this is only possible when at least one of the discus-
sants resists changing his or her view. In this case, resistance most commonly 
takes the form of disagreement, though inertia may sometimes contribute as 
well. For instance, two voters may disagree about whether experience running 
a business qualifies a particular candidate to be the President of the United 
States. However, this superficial disagreement may be mediated by the failure 
of one voter to perceive areas of overlap between the responsibilities involved 
in running a business and running a country, and the failure of the other to 
acknowledge the discrepancies between the two jobs. 

 It is difficult to overestimate the costs of the resistance associated with inter-
personal conf lict. Under normal circumstances, the extreme views that are 
likely to lead to violence tend to be moderated by counterbalancing social 
inf luences. But when those moderating inf luences fail to have the desired 
effect, the horrible acts committed in the service of inf lexible irrational beliefs, 
and the great suffering they cause, constitute one of the most tragic and pre-
ventable costs of resistance. These costs may include individual broken lives, 
broken families, and sometimes broken communities and nations. If we are not 
careful, they could include a broken earth. Again, the claim being made here 
is not that all bad things happen because of resistance to belief change, or even 
that all resistance is bad. Rather, the intent is to examine some of the negative 
consequences of resistance to changing our beliefs. 

 Education 

 Of all the spheres of human activity, the one in which resistance to belief 
change plays the most obvious part is education. According to Lao ( Lao, 2017 ), 
“The key responsibility of American educational institutions is to cultivate 
an informed citizenry, capable of critical thought and self-governance.” This 
generally involves the imparting of knowledge (i.e., in the form of beliefs) and 
the cultivation of skills, emotional dispositions, and norms of behavior that are 
considered important to a society. Another way of saying this is that the schools 
endeavor to help students develop a minimum level of competence in several 
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socially relevant areas. But resistance constitutes a pervasive impediment to the 
accomplishment of these goals. 

 Course Failure 

 Every year millions of American children fail to attain minimally acceptable 
levels of competence in at least one school subject. Given the large number, and 
diversity, of students and teachers, some failures are inevitable. But, for each 
of these children, some set of conditions existed in which they did not learn 
the prescribed material in the allotted time. Although resistance, in the form 
of cognitive inertia, or a failure to understand new concepts, is not the only 
culprit here, we believe it is an underestimated factor. 

 One of the distinguishing characteristics of resistance is the failure to aban-
don existing beliefs. Such a failure may adversely inf luence a student’s abil-
ity to learn course information. According to  Champagne et al. (1983 ), many 
high school students display a reluctance to change the naive beliefs they bring 
with them to science classes, or resistance toward acquiring new beliefs. For 
example, they note that many students believe that heavier objects will fall 
faster than lighter objects. Even when they see what actually happens, with 
their own eyes, they often refuse to abandon their naive beliefs.  Champagne 
et al. (1983 , p. 173) note, “Evidence is accumulating that these naive theories 
and the distortions they engender in students’ comprehension of instruction 
are among the principal causes of students’ failure to achieve understanding in 
science.” They go on to observe that this phenomenon has been detected in at 
least three continents (Archenhold et al., 1980;  Champagne et al., 1983 ) and 
that “the naive systems are remarkably resistant to change by exposure to tradi-
tional instructional methods” ( Champagne et al., 1983 , p. 174). 

 Although it is difficult to know how much of course failure is attributable to 
resistance, per se, it is clear that it is one contributing factor and that there are 
many negative consequences. These include increased costs of education; a risk 
of reductions in the self-efficacy, self-esteem, and self-respect of children; and 
perhaps of the loss of the admiration and respect from their peers. One New York 
City school principal ( Spitzer, 1997 ) observed that such children are labeled by 
their peers a long time before they are labeled by authority figures in the system. 
To these costs may be added the costs of remediation and possibly attrition. 

 Teachers 

 While learning is important to each of us, it is especially important for teachers. 
Teachers must learn the characteristics of their students, the subject matter they 
teach, and effective teaching methods. If a teacher characterizes a child in terms 
of an inaccurate stereotype and then resists changing that view, the child will be 
at risk of failure due to an inappropriately responsive teacher. Second, teachers 
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must continuously update their knowledge of their field of expertise. This is 
abetted by an open mind that is appropriately responsive to new information, 
even when it contradicts prior knowledge. Third, teachers will be most effective 
when they can update their teaching skills, sometimes even abandoning methods 
that were believed to be effective, such as praising student abilities rather than 
efforts. This is all the more important because teachers who fail to accommodate 
their beliefs to new evidence limit their ability to help their students grow. 

 Business 

 Resistance is relevant to business in several ways. First, the hiring of employees 
is a major means by which companies assemble a skilled workforce. In some 
cases, however, undesired, and even unconscious, biases may creep into the 
hiring processes. One example of such a bias is racial discrimination. Racial 
stereotypes sometimes lead job interviewers to unconsciously ask more difficult 
questions of members of minority than majority ethnic groups and so inadver-
tently bias their selection process in favor of the dominant ethnic group.  Snyder 
(1984 , p. 255) noted, 

 The use of job interviews as the vehicle for investigating the behavioral 
confirmation of beliefs about race suggests that behavioral confirmation 
processes may be involved in determining who gets which jobs in the 
first place and in determining actual performance once on the job. 

 The cost of such biased practices is borne by both the otherwise qualified 
employee who fails to get the job and the company that fails to hire some of the 
most capable applicants. While the main culprit here is a lack of critical think-
ing, inertial resistance to changing biased beliefs perpetuates the adverse effects. 

 Second, training of employees is another means by which companies develop 
a skilled workforce. Although most employees are open to developing new 
skills, resistance may take different forms here. For example, inertial resistance 
may be associated with employees failing to understand the new skills. This 
is a particular concern as technological advancement requires that employees 
develop more sophisticated computing and other skills. Also, some employees may 
disagree with the new ideas promulgated by their employers, as sometimes 
happens with experienced teachers. As a result, each year millions of people 
leave their jobs because they either cannot or will not adapt their skills to the 
evolving needs of the labor market. 

 Third, the leaders of each company must adapt to changing market condi-
tions. Corporate leaders who resist adapting their recruitment and retention 
policies, fail to keep the training of their employees up to date, fail to introduce 
innovative new products, or fail to embrace new ways of interacting with their 
customers will soon find their company losing its competitive edge and mar-
ket share. Corporate leaders who adhere to the status quo eventually find that 
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the skills of their employees, value of their products and services, or access to 
markets have failed to keep up with changing conditions. These are among the 
reasons the Birkbeck Bank ( Hollow, 2014 ) and many other corporations ( Trip-
sas and Gavetti, 2000 ) went out of business. And so, it is as true for the company 
as for the individual that resistance to belief change may be detrimental. 

 Fourth, the life of a company is ref lected in the contracts it has with a variety 
of entities. The negotiations of these contracts have implications that affect the 
viability of the company. Negotiators who are the most adept at overcoming 
the superficial differences between their own company and their suppliers or 
competitors, or the most able to overcome the inertia of the old ways of doing 
things, will position their companies to reap the greatest rewards. 

 Finally, corporations profit by selling their goods and services. In order to 
persuade customers to buy their products corporations typically advertise over 
some media. But, customers are so often inundated with advertisements for 
competing products that they resist the advertising, especially by silent dis-
agreement, or ignoring. In order to sell their products, corporations must over-
come the resistance of prospective customers, whether it takes the form of 
disagreement (as when the prospective customer is already using a competitor’s 
product) or inertia (as when the prospective customer fails to appreciate the 
benefits of an innovative new product). In summary, corporations will improve 
their chances of surviving and prospering when they adapt their beliefs and 
practices to the changing realities of the evolving marketplace. 

 Religion 

 Our religious beliefs are among the most entrenched beliefs we possess, and 
therefore among the most difficult to change. It is very rare for people to 
change their religious beliefs. Part of the reason for this difficulty is that our 
religious beliefs serve very important personal, emotional, and social purposes. 
For instance, the stability of our religious beliefs is correlated with the stability 
of our views about the nature of the universe, e.g., whether it is a safe place 
to live. Also, these beliefs tend to be formed very early in life and are often 
embedded with beliefs about who we are. They are also embedded in a net-
work of beliefs that include social and emotional factors, as well as patterns of 
reasoning that may be deeply personal. In addition, unlike most other beliefs, 
religious beliefs are difficult to confirm or disconfirm using physical evidence. 

 Governance 

 Ideally, the laws of a nation ref lect the beliefs of its people. As  Bem (1970 , p. 2) 
noted, 

 Our entire legal system has such assumptions buried within it. Beliefs 
concerning the conditions under which a man can be held to be freely 
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responsible for his acts, assumptions about the ability of capital punish-
ment to deter crime, and questions about what is or is not obscene—all 
involve psychological assumptions. 

 Thus, whether abetting abortion or restricting the acquisition of alcohol, our 
laws give voice and legal authority to the beliefs of their day. 

 Although the laws of a nation should evolve in adaptation to the accepted 
norms of behavior, the evolution of laws tends to lag behind such norms. This 
is true for many reasons, including inertial resistance. While it can be ardu-
ous to accomplish, once a new law is enacted, it becomes the new expecta-
tion regulating lawful conduct, and the new standard for measuring right and 
wrong. Then, judges and legislators tend to be highly resistant to changing it, 
under the guise of “following legal precedent.” It is as though the law takes on 
a life of its own. Also, by their nature, laws, and the legal system that upholds 
them, tend to be conservative. This serves a number of useful purposes. For 
instance, there is some value in having laws that are stable over time. This 
makes it easier for judges and legislators to remember the legal standards of 
their society. Also, it would be highly impractical to have universal legal stan-
dards that change as quickly as the views of some groups within a society. 
Therefore, for the most part, the glacial slowness with which laws change has 
benefits for a society. 

 However, it is necessary that the laws of a nation do evolve. For if that evolu-
tion fails to occur, the government may eventually find itself trying to uphold 
unpopular laws that no longer ref lect the beliefs of the people. In a totalitarian 
society the unpopularity of laws may be counterbalanced by strong police con-
trol. But, in a democratic society such unpopularity is likely to lead to either 
the failure of politicians upholding such laws to get elected (or reelected) or to 
escalating levels of social unrest. Examples include the American and French 
revolutions and the social movements led by Mahatma Gandhi and Martin 
Luther King Jr. Mikhail Gorbachev’s  Memoirs  ( 1995 ) provide a detailed example 
of a political leader who encountered considerable resistance from high level 
bureaucrats who resisted change both directly and indirectly. Still more recent 
examples of political resistance are provided by some of the public reaction 
to President Trump’s initial attempts to restrict immigration from Muslim-
majority countries and the broader “Resist Trump” movement. 

 Another way in which governance may be affected by resistance is in the 
willingness of leaders to marshal the resources of a nation to solve problems. For 
instance, if a leader of a country believes the planet earth will naturally “heal 
itself” in response to such challenges as pollution, overpopulation, or deple-
tion of natural resources, that leader may neither acknowledge the reality of 
global warming nor seek, or implement, solutions to global warming. Whether 
through disagreement or inertia, the failure of the leaders of a country to adapt 
their beliefs to the available evidence may have significant consequences. 
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 The effects of resistance in governance may also be observed in personal 
politics. First, we tend to affiliate with a particular political ideology, and its 
beliefs, during our formative years ( Erikson, 1968 ) and maintain that affilia-
tion for the rest of our lives. Thus, personal political ideologies tend to resist 
change. Second, we tend to support the election of candidates whose (espoused) 
beliefs are consistent with our own. Once the belief is formed that a candidate 
for office has beliefs, and interests, that are compatible with our own, a number 
of biases kick in that inf luence how we select and interpret new evidence. For 
instance, the virtues of our preferred candidate tend to be magnif ied and 
their faults minimized, while the virtues of their opponent get minimized 
and their faults magnified (e.g.,  Richardson et al., 2008 ). In this case, we will 
find that both disagreement and inertia preserve our political beliefs. In light 
of the recent polarization of civil discourse in the United States, and interna-
tionally, especially about politics and religion, we perceive some benefits to be 
gained by studying the mechanisms by which such beliefs become entrenched 
and the processes by which we can nurture rational change. 

 One of the most important areas of governance in which resistance is relevant 
concerns international relations. Unfortunately, it often happens that a nation 
has needs or goals that are incompatible with those of its neighbors. In order to 
coexist peacefully it then becomes necessary to negotiate some form of mutual 
cooperation with its neighbors. Generally, cooperation is achieved through the 
negotiation of treaties ref lecting shared ideals of conduct. These negotiations 
are conducted by representatives who argue for the interests of their fellow citi-
zens. These interests are, in turn, rooted in years (if not centuries) of common 
(albeit sometimes idiosyncratic) cultural practices that have evolved into social 
norms. Under these conditions, there is often a strong tendency to resist either 
changing one’s (negative) stereotypes of the perceived adversary or to abandon 
deeply rooted social norms for the purpose of peaceful coexistence. In the most 
extreme cases, the leaders of a nation may choose armed conf lict rather than 
altering its views and practices enough to accommodate its neighbor(s). In this 
sense, wars are the most extreme outcome of resistance, especially in the form 
of disagreement. And it is in the destruction of war that humanity pays its 
greatest, least necessary, and most tragic price for resistance to change. 

 Science 

  Beattie et al. (1988 , p. 269) have noted, “Much of our daily thinking, both as 
scientists and as ordinary people, concerns the testing of hypotheses.” In both 
lay and scientific domains testing hypotheses facilitates the selection between 
alternative beliefs about reality. Unlike the informal hypothesis testing pro-
cedures used by the typical layperson (cf  Klayman and Ha, 1987 ), scientists 
generally use a rigorously designed set of formal (experimental) procedures to 
test hypotheses. The overall idea is to test the inf luence of one factor on another 
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under controlled conditions that rule out the possibility of alternative explana-
tions of the results. In actuality, though, the experimental method, in conjunc-
tion with statistical guidelines for accepting or rejecting the null hypothesis, is 
really just a fancy way of deciding which beliefs to accept or reject. 

 Although the use of the experimental method offers scientists distinct advan-
tages over the decision-making practices typically used by laypersons when 
it comes to deciding which beliefs to accept (e.g., it is more systematic and 
includes formal decision making criteria), scientists also display a tendency to 
resist changing their own scientific beliefs. Foremost among the critics of this 
tendency has been Thomas Kuhn. In his book, entitled  The Structure of Scientific 
Revolutions  ( 1970 ), Kuhn reviews a variety of occasions in which professional 
scientists have refused to either revise or abandon their theories in response to 
overwhelming contradictory evidence. This observation was also made by  Nis-
bett and Ross (1980 , p. 168) when they wrote, “The tendency of professional 
scientists to persist in adhering to theories well past the point at which such 
adherence can be justified by the evidence has been observed by many.” And 
 Lord et al. (1979 , p. 2107), in their consideration of factors contributing to this 
outcome, note, “Through such processes laypeople and professional scientists 
alike find it all too easy to cling to impressions, beliefs, and theories that have 
ceased to be compatible with the latest and best evidence available.” According 
to  Kuhn (1970 ), the theoretical perspectives of scientists (i.e., their paradigms) 
are so resistant to change that they must, in effect, be overthrown by newer, 
more comprehensive, paradigms, much like a revolution. 

 An interesting example of resistance is provided by a group of scientists 
referred to as the Behaviorists. These psychologists, including John Watson and 
B. F. Skinner, dominated American psychology from the 1920s through the 
1960s. Although they made many important contributions to psychology, such 
as emphasizing the importance of empirical research, the scientific method, and 
operational definitions, they also believed that psychology should not concern 
itself with mental processes, such as beliefs. They believed psychology should 
only consist of the study of observable behaviors. But mental processes were nei-
ther observable nor measurable during their period of dominance. Hence, they 
argued that the study of mental processes was not befitting a true science like 
psychology. As psychologists discovered more and more ways to measure mental 
processes, the inf luence of the Behaviorists began to wane. However, for many 
of them, the belief that mental processes could not be a part of a proper science 
was thoroughly embedded with their other beliefs, preventing their beliefs from 
adapting appropriately to the emerging discrepant evidence. In the case of the 
Behaviorists, their resistance to the study of mental constructs took the overt 
form of disagreement. However, it is possible that it was underpinned by cogni-
tive inertia, which prevented them from appreciating the value of new scientific 
methods and technologies. As a result, some Behaviorists, such as Skinner, con-
tinued to argue for the ascendance of their perspective long after the available 
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scientific evidence ceased to support their claims about mental processes. While 
professional psychology moved on, some of these psychologists retained their 
biases for the rest of their lives. They ceased to contribute to the expansion and 
advance of psychology and even became somewhat of an impediment to prog-
ress in the field. 

 It is understandable, and even desirable in some respects, that science offers a 
conservative approach to understanding reality. After all, there is some advan-
tage to be gained from obtaining broad consensus among scientists regarding 
the nature of our universe. And it could be highly unnerving if our views 
about the nature of reality were to change too quickly. Therefore, our intent is 
not to disparage conservatism but rather to observe how the human resistance 
to changing our beliefs even extends to some of our most highly regarded 
thinkers. 

 Medicine 

 Resistance may also be found in medicine. It is evident when a doctor pre-
scribes either a medicine or a course of action (such as avoiding fatty foods) to a 
patient who fails to follow through. Many people who drink too much alcohol, 
smoke cigarettes, or take illegal drugs do so while knowing that those sub-
stances are harmful. And yet, they resist changing their behaviors, even under 
the guidance of a doctor. In these cases resistance is a clearly irrational act, with 
harmful consequences. In such cases, resistance is greatly inf luenced by addic-
tive substances. But once inertial resistance to changing self-limiting beliefs 
(e.g., “I can’t change my behavior”) is overcome, rapid progress often ensues. 

 Also, most doctors do not prescribe new medications as soon as they come on 
the market, even when they are aware of them. Many physicians wait for other 
physicians to use, and report on, the new drugs before prescribing them for their 
own patients. Similarly, insurance companies are notoriously conservative when 
it comes to adding new medications or treatments (such as acupuncture) to the 
list of those they will pay for. In the case of physicians and insurance companies 
that are slow to prescribe or cover new treatments, resistance might more appro-
priately be referred to as conservatism, though it has much in common with the 
type of inertia described above as habit. Nonetheless, this type of resistance also 
causes harm to patients who may not receive the best treatment available. 

 Finally, irrational resistance to belief change is a symptom of some psy-
chological disorders. For example,  Marsh et al. (2014 ) found that resistance to 
belief change is common among people suffering from obsessive-compulsive 
disorder.  Speechley et al. (2011 ) found that some people suffering from schizo-
phrenia fail to properly integrate new discrepant information with their pre-
existing beliefs. And Flashman and McAlister (2002) found that some people 
suffering from traumatic brain injury fail to appropriately adjust their views to 
new information. 
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 Summary 

 It may be objected that many of the costs attributed above to resistance might 
more appropriately be attributed to the formation, presence, and use of irratio-
nal beliefs. This point has some validity. However, it should also be acknowl-
edged that our survival is facilitated partly through the adaptation of our beliefs 
to the evidence available. And yet, we often hold on to faulty beliefs long after 
overwhelmingly contradictory evidence, and/or advice, becomes available, 
even to the point of losing our lives. And so it is not the formation and use of 
erroneous beliefs that is the focus of this book (normal people will invariably 
formulate these) but rather how they are maintained, particularly in the face of 
available contradictory evidence, existing error detection and correction sys-
tems, and sometimes considerable social pressures. 

 If the above observations about resistance are correct, then several prelimi-
nary observations seem warranted. 

 First, each of our beliefs may simultaneously exert both adaptive and limit-
ing inf luences. The adaptive inf luences occur in correlation with the degree of 
correspondence between the belief and reality, how it empowers us to adapt, 
and its preservation as knowledge. Its limiting inf luences occur in correlation 
with the discrepancy between the belief and reality, how much it distracts us 
from available options, and its resistance to change. 

 Second, in addition to the limitations listed above, the importance of resis-
tance to belief change derives from the broad range of contexts in which it 
occurs, the frequency of its occurrence, and its pernicious inf luence. In light 
of this, it may be appropriate to construe resistance to belief change as a nearly 
universal (i.e., in the sense that it may be found in nearly every context at 
some time or another) restriction of our ability to learn and adapt to the world 
around us. Some appreciation of its importance was offered by Charles  Spear-
man (1927 , p. 292) when he wrote, “If it be truly as depicted, such persevera-
tion ought forthwith to be made a foundation pillar for the whole science of 
individual differences.” A few pages later ( 1927 , p. 306) he added, “In this 
chapter [on inertia], we have been examining the greatest of all the faculties, if 
by this may be signified the one which has been [sic] the most lavish of promises 
for individual psychology.” More than half a century later, Jean  Piaget (1985 , 
p. xvii), in discussing the evolution of an individual’s thinking, wrote, “The 
equilibration of cognitive structures dominates all the questions raised by the 
development of knowledge.” In addition, the price that humanity pays for this 
particular proclivity is incalculable. It reminds one of the saying, “The tragedy 
of mankind lies in the difference between what we are and what we could be” 
(author unknown). 

 Third, there is value in asking why logic sometimes fails to counteract such 
apparently extreme irrational beliefs as those held by suicidal terrorists. As  Gilov-
ich (1991 , p. 2) has observed, it may not be simply because they are “stupid or 
gullible,” for each of us has inherited a highly evolved set of tools for collecting 
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information and detecting erroneous beliefs. And yet, we all hold some false 
belief, even highly intelligent trained experts. Part of the answer may lie in the 
observation offered by  Nisbett and Ross (1980 , p. 192): “Peoples tendencies to 
persevere in their beliefs are so striking as to raise the possibility that such perse-
verance serves goals that may be more fundamental than holding correct views 
of particular issues.” 2  Perhaps the logic of reason is not the only logic at work 
here. Perhaps resistance to changing our beliefs (and the resulting limitations 
to learning) is a multidimensional phenomenon. Perhaps we should also con-
sider the “logics” of emotions, social contexts, and even physics, and the diverse 
mechanisms within each by which beliefs are preserved in the face of discon-
firming evidence, even as we acknowledge interactions between domains. 

 Fourth, the broad range of conditions under which resistance occurs sug-
gests that it may offer a useful new perspective for understanding many diverse 
human tendencies that have been acknowledged for centuries but have not 
heretofore been considered related. Perhaps resistance offers a way to integrate 
many disparate psychological phenomena within a unifying framework that 
incorporates some existing theories as special cases within a broader explana-
tion of human learning, growth, and development. 

 Fifth, although some benefits may accrue from simply identifying the mech-
anisms of resistance, still greater benefits may be gained by using that knowl-
edge to facilitate adaptation. For instance, because adaptation is a broader goal 
that requires successful learning to achieve, it is clear that learning plays a cen-
tral role in successful adaptation. This suggests that part of the importance of 
understanding the role of resistance lies in the possibility of using this informa-
tion to design learning systems that overcome resistance and enable the learner 
to achieve desired levels of competence, perhaps at a much faster rate than by 
using traditional systems. This also relates to a broad range of questions about 
the best way to prepare teachers and nurture successful educational reform. 
Despite the investments of many very bright minds and a great deal of money, 
there appears to be no consensus about the causes of school failure or the solu-
tions, even as too many students fall through the cracks of our educational 
systems. Perhaps a careful examination of resistance will help. 

 Notes 

  1 .  Jean  Piaget’s (1954 ) book,  The Construction of Reality in the Child , provides interesting 
insights into this process of construction. 

  2 .  Also see Haselton and Buss’(2000) article about error management theory, for a dis-
cussion of how preserving some errors may have survival value. 
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 Defining Disagreement 

 Now that we have introduced and defined the main types of resistance, we will 
examine some of the forms resistance may take, beginning with disagreement. 
By disagreement we mean intentional opposition to a new proposition that is 
perceived to be discrepant with one’s beliefs. For the sake of discussion, we 
will assume the proposition represents someone else’s spoken belief. Contextual 
factors, such as the form and setting of communication, will be addressed in 
 Chapter 9 . In addition, most of the resistance referred to here is resistance to 
“information” that takes the form of “propositions,” rather than the evidence 
for propositions. Although disputes about evidence will be addressed below, 
our primary focus is on the beliefs rather than the evidence that supports those 
beliefs. 

 In order for resistance to take the form of disagreement, two general condi-
tions must be met. First, the recipient of the new information must perceive 
a discrepancy between that new information and his existing beliefs. Note 
that, in a sense, it does not matter whether the new information or the beliefs 
of the recipient are actually true, objectively, for all of the recipient’s existing 
beliefs are assumed to be correct, and it is the new information that is suspect. 
Therefore, the recipient is just as likely to resist information that contradicts 
true beliefs as false beliefs. Nor does it matter whether the discrepancy between 
one’s existing belief and the new information is real or only imagined, for simi-
lar reactions may occur in either case. It is the perception of discrepancy that 
tends to activate resistance, not actual discrepancy. Nor do those preexisting 
beliefs have to be consciously available. All that is necessary is for the recipient 
of the new information to sense, even if only in their “gut,” that a contradic-
tion exists. This is one of the reasons why people sometimes argue against a 
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proposition that they believe is false even though they are unable to clearly 
articulate the preexisting belief that is being contradicted. 

 Second, there must be a conscious intention to reject the new information. 
That is, the new information is considered unacceptable and a decision is made 
to contradict that information. This is one of the reasons why many health care 
professionals smoke cigarettes even though they know it is harmful. They do 
not choose to consciously reconcile the discrepancy between their belief that 
smoking cigarettes is unhealthy and their belief in the importance of engaging 
in healthy personal practices. Likewise, seeking clarification, or open-minded 
discussion, does not qualify as the type of resistance that is the focus of the cur-
rent chapter. 

 Finally, the precise form of disagreement one may adopt depends on the inter-
action between experience, personality, and pragmatic concerns, each of which 
will be examined below. 

 Why We Disagree 

 Discrepant Information 

 Personal Experience, Present and Past 

 Our experiences serve as the raw data from which we build our psychologi-
cal reality. If beliefs are our mental representations of reality then a reasonable 
starting place to understand disagreement is in the diversity of personal expe-
riences between us. From this perspective, discrepancies between our beliefs 
ref lect disparities between our personal experiences. However, there are at least 
two ways in which our experiences differ. One is in how we experience the 
present moment. The other is in our personal history of experiences. 

 One reason why people disagree is that we are having different experiences 
in the present moment. Since we all share the same general sensory abilities (albeit 
with varying acuities), major disagreements about the nature of reality are rela-
tively rare between two people who are experiencing the same event. That is to 
say, there is widespread agreement about the general description of the physical 
events we experience together. If two people are equally tall, have equally good 
vision, and both stand facing the Fifth Avenue entrance to the Empire State 
Building from the same location at the same time, they will both encounter the 
same physical stimuli. 

 And yet, while they will agree that they are standing in front of a tall build-
ing made of steel and concrete, they may still report different experiences. That 
is, two people may perceive/experience the same sensory stimuli differently. A 
fascinating example of this is provided by an experiment conducted by Leeper 
in 1935, in which one half of the participants was shown a black and white 
drawing depicting a young woman. The other half of the participants was 
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shown a similar type of black and white drawing, but depicting an old woman. 
After the participants studied their respective drawings, they returned their 
drawing and each was given a copy of the same ambiguous drawing, originally 
introduced by Boring (1930) (see  Figure 4.1 ). The participants who had first seen 
the picture of the young woman said they saw a drawing of a young woman. 
Those participants who first saw the drawing of an old woman interpreted the 
exact same stimulus as a drawing of an old woman. 

 In this phenomenon, also referred to as the Rashomon Effect ( Davis et al., 
2015 ), the same stimulus may be perceived differently by different people at the 
same time. Since participants in both conditions were shown the same second 
picture, differences in what they perceived could not have been caused by the 
intrinsic characteristics of the second drawing. There was something else at 
work here that caused each group to perceive the second drawing differently.      

 One possibility is that different experiences sensitize us to different stim-
uli. Variations in the circumstances under which we develop are correlated 
with differences in the patterns of stimuli we encounter, learn, and store. In 
general, we form more (and more nuanced) beliefs about those conditions 
we are exposed to frequently (especially about those that are important) than 
about conditions we are exposed to infrequently. For instance, children who 
are frequently exposed to a Christian religion are likely to form more beliefs 

  FIGURE 4.1  “OLD WOMAN/YOUNG WOMAN” BY E.G. BORING (1930) 
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about that religion than about religions they are exposed to infrequently, such 
as Islam. 

 The beliefs we hold generate expectations that make us more likely to notice 
what we expect than what we don’t expect. 1  This may occur over the short term, 
as in the  Leeper (1935 ) experiment, over the course of several years ( Mitchell, 
2006 ), or over the course of a lifetime, as in the development of our personal-
ity, life goals, and preferences. In the face experiment, differences between the 
two groups in the face they were initially exposed to caused them to be sensi-
tive to different features of the second, ambiguous drawing. This explains how 
differences in prior experiences contribute to differences in the cues we attend 
to and how we organize and interpret them in the present moment. 

 Personality 

 One alternative explanation of why we perceive reality differently from someone 
else is personality. According to the American Psychological Association, per-
sonality refers to “individual differences in characteristic patterns of thinking, 
feeling, and behaving” ( American Psychological Association, 2018 ). Each of these 
types of patterns affects the beliefs we form in different ways. We will brief ly 
examine each of these, starting with feelings, then thinking, and finally behavior. 

 Thinking 

 The most important source of discrepancies in beliefs is how we think. The 
word “think” has many different definitions, our favorite of which is to con-
sciously manipulate information in one’s mind with the purpose of making a 
rational decision. Although we don’t really believe thinking is limited to deci-
sion making, we noted in  Chapter 1  that our beliefs are formed as a consequence 
of thinking about our interactions with our environment. Beliefs may thus be 
construed as our conclusions about the nature of the world. This suggests the pos-
sibility that some discrepancies in beliefs may be due to individual differences 
in the way we think about our interactions with our environment. 

 In addition to diversity of experiences and feelings there are many individual 
differences in how we think that cause us to have different beliefs. If we con-
strue beliefs as observations about patterns that are perceived to persist around 
us then we may readily identify two broad types of individual differences in 
these. The first is in the types of patterns that are identified, which is correlated 
with our perspective. The second is in the accuracy of our observations, which 
is correlated with our ability to think critically. 

 Perspective 

 Our perspective refers to our point of view. It is our current constellation of 
feelings and thoughts, as molded by our experiences, memories, and beliefs. It 
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is the ever-changing frame of reference we use in every waking moment, and 
the lens through which we interact with our environment. It is the point of 
interaction between us and our environment. It is where who we are and what 
we believe and value comes into contact with the stimuli around us. As such, it 
is responsive to both our inner world and outer world. 

 If we return our attention to the young/old face experiment described above, 
we will f ind that the way participants felt during the study is not likely to 
explain the results. On the other hand, the way participants thought, in response 
to the manipulation involving the first drawing, offers a better explanation of 
the results. The experience of seeing a young, or old, face in the first part of this 
experiment caused participants to form a frame of reference in which their atten-
tion was directed to cues denoting either youth or old age. The second part of 
the experiment occurred closely enough in time to the first part that the frame 
of reference created by the first part was still salient. If participants had seen 
the second face weeks after seeing the first face, it is less likely the same effects 
would have been found. 

 Perspective, then, represents the broadest reason why we disagree with oth-
ers, as we each interpret the same stimulus through a different interpretive 
framework. Although parts of our perspective (for example, our religious ori-
entation) overlap with those of some other people, and perhaps a great deal with 
people who are close to us, overall, each of us harbors a distinctive point of view 
that inf luences where we focus our attention, and what we notice, and causes 
us to interpret experiences differently from others and form our own unique 
constellation of beliefs. 

 Level of Analysis 

 Another factor that inf luences the types of patterns we identify is our level of 
analysis. 

 By level of analysis, we mean how concrete, abstract, or strategic a belief 
is. In general, the more intelligent someone is the greater is their capacity for 
abstract and metacognitive thought. People who are limited to concrete forms 
of thinking form beliefs that are closely connected to physical reality. Such think-
ers are unlikely to have beliefs about abstract concepts (such as capitalism, free-
dom, or equality), because of limitations in their thinking capacity. On the 
other hand, the greater capability of abstract thinkers allows them to identify 
more patterns and form many beliefs about abstract concepts (such as the rela-
tive merits of capitalism versus socialism) that are beyond the ability of concrete 
thinkers. 

 Similarly, someone with a great deal of expertise in a domain is likely to 
have not only more beliefs about their domain of interest than a novice, but also 
more strategic beliefs ( Gaultney et al., 1992 ). For instance, a novice chess player 
will typically try to protect his queen against capture in exchange for a piece 
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of lesser value. However, an expert chess player may be willing to exchange his 
queen for a piece of lesser value in order to checkmate his opponent’s king. The 
novice may ascribe an absolute value to the queen while the expert ascribes a 
relative value to the queen, depending on the position. 

 In these examples two different people may interpret the same experience 
differently, by using different levels of analysis to interpret that experience, and 
form different beliefs. In the chess example, each interpretation may be correct 
at its own level yet seem discrepant with the other. 

 Critical Thinking 

 One of the most important contributors to disagreement is discrepancies in our 
capacity for critical thought. One of the most concise, and enduring, defini-
tions of critical thinking was developed by Glaser (1941) and cited by  Wikipedia 
(2018a ) as “the objective analysis of facts to form a judgement.” In this context, 
“objective analysis” refers to an evaluation of information that is characterized 
by healthy skepticism, sound reasoning, and independence of thought. Much of 
this has to do with the way we evaluate evidence. 

 One way to construe new information is as potential evidence that may sup-
port or contradict a proposition. According to Deanna  Kuhn (2014 ), one of the 
most important critical thinking skills is the ability to coordinate theory (belief ) 
and evidence. At an objective level, in which beliefs may be assessed by multiple 
persons, the strongest beliefs are the ones that are supported by the most high 
quality, relevant evidence. While it is commonly assumed that having beliefs 
that are consistent with reality is one of the prerequisites of sanity, it is less often 
acknowledged that the degree of that consistency varies both across and within 
persons. In addition, there are several factors that play a role in matching evi-
dence with our beliefs. 

 Amount of Evidence 

 It is tempting to speculate that the formation or modification of beliefs is a lin-
ear function of the amount of evidence available to support that belief. Accord-
ing to this view, the more information we have to support a belief, the stronger 
that belief will be. However, the amount of evidence required in order to either 
form a belief or change a belief varies from one person to another, or even from 
one belief to another in the same person. If a belief is relatively unimportant 
(such as the color of the pants your friend was wearing in a photograph posted 
on Facebook) we may not ask for very much supporting evidence. But if a belief 
is very important then we may ask for a great deal of supporting evidence, 
perhaps of very high quality, e.g., as we find in science. And, once a belief has 
been formed, then we may change it readily with relatively little evidence, if it 
is not important, or we may hold to that belief tenaciously, even in the face of 
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disconfirming evidence, if it is important to us ( Kunda and Oleson, 1995 ). In 
some cases, no amount of disconfirming evidence may be enough to get the 
person to change their belief, e.g., as often occurs with religious beliefs. 

 Cogency of Evidence 

 According to Kuhn, one of the most important features of evidence is the extent 
to which it is cogent, or relevant, to the belief in question. The same piece of 
evidence may be relevant to one issue but not another issue. For instance, the 
fact that Mr. Smith beats his children may be relevant to my assessment of whether 
he is a good father but irrelevant to my assessment of whether he is a good law-
yer. On the other hand, different people may differ in the relevance they assign 
to the same piece of evidence relative to the same issue. For instance the fact 
that Mr. Smith beats his children may be highly relevant to my determination 
of whether he is a good father, but someone else might say that is not as impor-
tant as whether he is a good role model or a good provider. The strongest beliefs 
are those that are supported by the most cogent evidence. 

 Source of Evidence 

 In addition to the amount of information supporting a belief, the source of 
information may also exert an inf luence. For credulous people, the source of new 
information may not matter, as they are equally likely to accept the word of a 
novice as of an expert. Among critical thinkers, each piece of information is 
questioned, regardless of the source. However, most of us tend to accord differ-
ent sources of information different degrees of credibility (e.g., see  Brinol and 
Petty, 2009 ). The same piece of information may be accepted at face value when 
presented by an expert but not when presented by a layperson. On the other hand, if 
the layperson is our parent we may be more willing to accept the information as 
true than if it is presented by a stranger. Likewise, we give different value to spo-
ken evidence than written or videotaped evidence. In a court of law, videotaped 
evidence is taken more seriously than eyewitness testimony, which is generally 
considered more reliable than hearsay. 

 Order of Evidence 

 The order in which we encounter evidence inf luences the beliefs we form and 
how readily subsequent evidence is accepted. The first information we receive 
about an issue tends to become incorporated into our initial belief(s) about that 
topic. Once a belief has been formed, later information about the same topic is 
scrutinized for compatibility with those beliefs. As a result, early information 
received about a topic tends to exert a greater inf luence on our beliefs than 
later evidence about that same issue.  Wang (1998 ) conducted an experiment for 
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her doctoral dissertation in which she found that the first evidence obtained 
outweighed later evidence. This is sometimes referred to as a primacy effect 
( Lund, 1925 ). 2  

 In one famous experiment, one half of the students in a college class was told 
that the professor of their new class was cold and mean, while the other half 
was told that same professor was warm and nice. At the end of the semester, the 
ratings those students gave that professor were significantly related to what they 
were told at the beginning of the semester. It was as though the first informa-
tion provided an anchor around which the student evaluations adhered. The 
first information they received about that professor exerted greater inf luence 
on their final evaluations of that professor than their own later experiences. 
One way this may work is that the first information given to the students pro-
vided a frame of reference that biased subsequent processing of information (e.g., 
 Tversky and Kahneman, 1981 ). This possibility will be explored in more detail 
in  Chapter 7 , on mechanisms of cognitive inertia. 

 Weighting of Evidence 

 What happens when we encounter contradictory evidence from different sources? 
When that happens, the amount of evidence supporting one belief over another 
may not be enough to determine which belief we will form. This is because 
most people assign different weights to different types and sources of informa-
tion. When contradictions occur, we tend to defer to the evidence with the 
highest weight, or credibility. For example, as noted above, hearsay evidence 
is typically accorded a lower weight than eyewitness testimony or videotape. 
Cogent evidence is assigned a greater weight than irrelevant evidence. And 
evidence used to form beliefs tends to carry a greater weight than subsequent 
evidence opposing that same belief. 

 One general trend is for people to assign less weight to the opinions of experts 
as their own level of expertise grows. Young children tend to believe every-
thing their parents and teachers tell them. This is not as true of adults or gradu-
ate students. On the other hand, if your friend tells you that consuming alcohol 
kills your brain cells, and your Biology professor says it doesn’t, you are more 
likely to believe your Biology professor (unless your friend is an expert on that 
topic). But the claims of that same Biology professor are likely to be assigned a 
greater weight by his students than by his peers. 

 For many people, God’s word, as reported in religious texts, is accorded 
the highest weight of all. This causes people who subscribe to religious teach-
ings to assume religious beliefs are supported by the highest type of evi-
dence possible. Because of this, beliefs supported by God’s word tend to be 
held with great f irmness by devout religious people. But people who are less 
devout tend to accord less weight to the information contained in religious 
texts. 
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 Faulty Thinking 

 Sometimes new information is discrepant with our existing beliefs because 
either our beliefs or the new information was derived incorrectly. Despite 
widespread agreement about the value of critical thinking it remains a fact of 
life that our thinking is sometimes uncritical, insufficiently critical, or may be 
downright irrational, even as we are convinced that we are correct (e.g.,  Ariely, 
2010 ;  Chance et al., 2015 ). Examples of problems include having faulty stan-
dards for accepting propositions as true, fallacious reasoning, or being insuf-
ficiently critical in what is accepted as evidence for a belief. As  Rokeach (1960 , 
p. 33) said, “In logical systems the parts are interrelated or in communica-
tion with each other according to the rules of logic. In psychological systems 
the parts may be interrelated without necessarily being logically interrelated.” 
 Slusher et al. (1989 , p. 15) add, “People’s beliefs are frequently based on faulty 
teachings or faulty evidence (or the faulty assimilation of valid evidence), or 
they may be grounded in circumstances that change, making previously rea-
sonable beliefs reasonable no longer.” 

 Regardless of the cause of the faults, the failure of many people to think logically 
(or, perhaps, express their thoughts logically) has led to a plethora of research 
studies designed to understand why we form and maintain faulty beliefs. One 
consequence of this work is that it has been well established that people are less 
rational than we once thought. One common idea in psychology is that we are 
not purely logical creatures. Instead, we are psycho-logical, sometimes with the 
emphasis on the psycho. This fact has contributed to the publication of many 
books detailing the countless ways in which humans fall short of logical ideals 
and explaining how we can all become better thinkers (e.g.,  Ariely, 2010 ;  Ellis, 
1985 ,  2007 ;  Gilovich, 1991 ;  Hastie and Dawes, 2009 ;  Langer, 2014 ;  Nisbett and 
Ross, 1980 ;  Piatelli-Palmarini, 1994 ; and  Thouless, 2011 ). 

 Logical Fallacies 

 One of the reasons we disagree with others is that either the new information 
or our belief violates logic. An argument that violates logic is referred to as a 
logical fallacy. Many arguments may be depicted by setting up a syllogism of 
the form: All men are mortal. Socrates was a man. Therefore, Socrates was 
mortal. Here, the conclusion that Socrates was mortal follows logically (i.e., 
necessarily) from two prior premises. However, if the final conclusion was that 
Socrates had telekinetic powers, that conclusion would not follow logically 
from the previous information given. It would constitute a violation of the 
accepted rules of logic, and therefore qualify as a logical fallacy. 

 Philosophers (e.g.,  Hurley, 2014 ) have identified a large number of different 
logical fallacies. The student of thought who wishes to think clearly would do 
well to study the different types of logical fallacies, commit them to memory, 
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note their use by others, and assiduously avoid employing them. It will do won-
ders for the quality of their thinking, beliefs, and arguments. 

 In the area of psychotherapy, Albert  Ellis (1985 ,  2007 ) has dedicated con-
siderable attention to the ways in which our failure to think logically may lead 
us to not only experience unnecessary hardship, but even to resist the efforts 
of psychotherapists to treat the resulting disorders. For instance, in describing 
the types of irrational beliefs that cause his clients (and, of course, the rest of us) 
distress, he says ( Ellis, 1985 , p. 33), “These iBs [i.e., irrational beliefs] almost 
invariably consist of absolutistic, dogmatic, illogical unrealistic Beliefs.” He 
observes ( Ellis, 1985 , p. 63) that resistance to therapeutic intervention often 

 stems largely from their three main musts: (1) “I must change myself 
quickly and easily and I’m an incompetent person if I don’t!” (2) “You 
must not force me to change, and I’ll f ight you to death if you do!” 
(3)  “Conditions must make it easy to change, and I won’t try to help 
myself if they don’t!” 

 In such cases the therapist might admonish his client to work hard, and pos-
sibly even to undergo some discomfort, in order to change themselves, and the 
client objecting on such irrational grounds. Similar irrational beliefs may not 
only cause disagreement, but may also sabotage other types of interpersonal 
relationships. 

 Faulty Epistemic Standards 

 One of the most important sources of faulty beliefs is our epistemic standards. 
Epistemic standards are the rules we use to determine what is true and what 
is not. In effect, they are our personal gatekeepers to what is true. When our 
mental representations of reality are incompatible with that reality, we have 
incorrect beliefs; it may be because there is something wrong with the epis-
temic standard(s) that allowed this to happen. Although most people would 
probably agree that they should rely on “facts” to support their claims, what is 
accepted as factual varies as a function of one’s own personal epistemic stan-
dards for what qualifies as fact. Many people restrict the term fact to what is 
observable. Others include inferences. And some include claims made by holy 
texts as facts. In general, the further we stray from basing our beliefs on directly 
observable reality, the greater our risk of forming beliefs that are inconsistent 
with that reality. 

 Unrepresentative Data 

 Another cause of disagreement is that either the new information or our beliefs 
are supported by unrepresentative evidence. This is one of the most difficult 
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types of “logical errors” to identify.  Gilovich (1991 , p. 2–3) notes, “We hold 
many dubious beliefs, in other words, not because they satisfy some important 
psychological need, but because they seem to be the most sensible conclusions 
consistent with the available evidence.” He continues, people “can be overly 
impressed by data that, at best, only suggests that a belief may be true” ( Gilov-
ich, 1991 , p. 30). And  Baron (2007 ) observes that we often maintain beliefs not 
only despite a lack of evidence, but sometimes even in the face of disconfirm-
ing evidence. One consequence is that we are sometimes lured into a sense of 
certainty that is inconsistent with the limitations of our evidence and beliefs. 

 One glaring example of this tendency is the use of stereotypes. Stereotypes 
occur when people assume that all members of a social group share a com-
mon distinctive personal characteristic. These typically take the form of, “All 
Mexicans are . .  .” or “All Muslims are . . .” They often originate when the 
person holding the stereotype has made premature conclusions about the char-
acteristics of the members of some group on the basis of insufficient evidence. 
In such cases, we may form beliefs based on insufficient information, i.e., not 
just biased information. This may occur when we perceive a pattern based on a 
subset of the available information, without checking to see if the pattern is still 
true when we gather more information. And once such a pattern is perceived, 
it may be enough for some people to accept the existence of that pattern as a 
fact, while others may give more attention to how representative of reality that 
pattern is. This makes stereotypes a form of overgeneralization.  Dailey (1952 , 
p. 151) believes stereotypes represent a sort of “permanent premature decision, 
hampering the acquisition of personal understanding.” Thus, stereotypes rep-
resent unacknowledged ignorance about the social group in question, as well 
as some degree of intellectual laziness that prevents the acquisition of more 
representative information, and the formation of more accurate conclusions. 

 Sometimes we harbor an incorrect belief and even argue against a correct 
claim because we are missing important pieces of the puzzle. This often occurs 
when we have identified a pattern on the basis of incomplete, or insufficient, 
information. An interesting historical example of this occurred with respect to 
our understanding of diseases. For most of the history of man, it was presumed 
that diseases were caused by the Gods, by bad blood, or by some personality 
defect. All of these explanations were based on information available at the 
time. Part of the problem was that humanity was missing a vital piece of infor-
mation. When Van Leeuwenhoek reported the discovery of microbes in his 
article in the  Journal of the Royal Society , and discovered bacteria in 1676, these 
discoveries provided an important missing piece of information. Incorporating 
this new information into our explanations of disease contributed to the for-
mation of more accurate beliefs about the origins of disease and facilitated the 
invention of more effective remedies. 

 Our data are particularly prone to unrepresentativeness when they derive 
from our friends and associates, for these people are unlikely to be representative 
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of all people ( Gilovich, 1991 ). The problem here is that we tend to attract, and 
be attracted by, people like ourselves, like the so-called echo chamber discussed 
after the 2016 elections, in which individuals were found to overestimate the 
extent to which others agreed with them because they were primarily exposed 
to information that came from like-minded others. The more they are like us, 
the more we tend to like them and the less they represent diverse characteris-
tics and perspectives. One consequence is that any inferences we make about 
broader social groups, based on the characteristics of our own acquaintances, 
are unlikely to be representative of the broader group. Curiously, the reason-
ing underlying such conclusion may seem sound. If everyone you know per-
sonally behaves in a similar manner, then it is easy to form the opinion that 
everyone else does too, something referred to as the “false consensus effect” 
( Ross et al., 1977 ). 

 This sort of premature closure may also cause disagreements about the effi-
cacy of diverse courses of action. For instance,  Gilovich (1991 ) has observed 
that we often adopt behavioral strategies that we perceive to be successful. A 
problem with this may occur when we select a strategy before we have ade-
quately tested the alternatives. Once we start to use that strategy we may find 
that it does, indeed, produce some degree of success. For example, using leeches 
to treat sickness may result is a success rate of about 70%, as the body heals itself, 
in spite of the leeches. This seems to confirm our belief that the strategy works, 
leading us to raise our confidence in its value and to prefer that strategy over 
others. The problem arises from the fact that we may never know if some other 
strategy (such as using antibiotics) is more effective because we have opted not 
to try it. If we had not engaged in premature closure, we might find that anti-
biotics are successful 85% of the time (at least with some sicknesses) while our 
preferred strategy (i.e., using leeches) is only successful 70% of the time, and 
that the other strategy (antibiotics) has lower costs. One net result is disagree-
ment with others about the value of our preferred strategy. 

 Curiously, even possessing all of the relevant information does not guaran-
tee that we will form accurate beliefs about a topic. Sometimes we possess all 
the right pieces but haven’t yet hit on the right arrangement of pieces to form an 
accurate mental representation of reality. In this case, it may be a matter of cre-
atively reorganizing one’s knowledge until the correct pattern falls into place. 
When this happens, it may be experienced as an “Aha” moment, in which 
the new pattern is perceived to be superior to prior beliefs about that topic, as 
occurred with the discovery of antibiotics. Alternatively, we may possess all the 
right pieces but be unable to distinguish those that are relevant to the pattern 
from those that are not. For instance, we might present a problem to a child 
by stating that Johnny has one red bike and one blue bike. He also owns three 
blue toy cars. How many bikes does Johnny own? Some children are unable to 
disregard the irrelevant information about Johnny’s toy cars and give incorrect 
responses (e.g.,  Robinson et al., 2018 ). 
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 Feelings/Emotional State 

 Some of our beliefs pertain to our emotions, e.g., “I am a happy person.” How-
ever, our emotions also inf luence our beliefs. For example, if you get into an 
argument with someone, you may form the belief that the person is exasperat-
ing, frustrating, or even a poor partner for conversation. 

 Our feelings inf luence disagreements in at least two different ways, i.e., our 
immediate emotional state and what we pay attention to. We are always expe-
riencing some emotion, even if only calmness. This constitutes our immediate 
emotional state. Our emotional state constitutes the emotional lens through 
which we interact with the world at any given moment. This state colors our 
beliefs in several ways. First, the state we are in is part of our evaluation of our 
current experience ( Feldman-Barrett, 2006 ). It inf luences how we interpret 
our current experience, say in a positive or negative light. Second, the emo-
tion we experience tends to become associated with the conditions that evoke 
that emotion. If we become angry during a conversation, then we may come 
to associate that specific experience (i.e., the location, event, and speaker) 
with anger. Thereafter, we may not only recall that we felt anger, but also 
harbor the belief that it was that person/event that caused us to become angry. 
Third, thoughts and beliefs that are consistent with our current emotional 
state are more accessible to conscious awareness than thoughts and beliefs that 
are inconsistent with our current emotional state, a phenomenon known as 
“state dependent memory” ( Dewey, 2007/2017 ;  Girden and Culler, 1937 ;  Zar-
rindast and Rezayof, 2004 ). As a result, our emotions inf luence where we 
direct our attention, what we notice, and what we remember. When we are 
angry, we remember negative beliefs about the source of our anger more read-
ily than positive beliefs. Discrepancies between people, either in their pres-
ent emotional state or the state in which they formed their beliefs about the 
topic of their conversation may then result in their forming different beliefs in 
response to the same experience ( Isen et al., 1985 ). For example, bullies and 
their victims often form discrepant beliefs about their encounters. Similarly, 
winning and losing competitors form discrepant beliefs about their encounters 
( Hastorf and Cantril, 1954 ). 

 Behavior 

 Although the role of behavior in resistance to belief change will be discussed 
in more detail in  Chapter 9 , its contribution to disagreement can be succinctly 
summarized here. With the exception of physical altercations, in themselves, 
behaviors do not necessarily cause, or ref lect, disagreement. This is because the 
same behavior may often be caused by different beliefs or serve diverse goals. 
Therefore, the contributions of behaviors to disagreements tend to focus on 
their presumed goals and effects. That is, we may disagree about the desirability 
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of the goal a behavior is trying to achieve or its likelihood of achieving its 
intended goal. Similarly, we may disagree about which behavior is the best 
choice to solve a particular problem. To a great extent, the selection of goals 
depends on the frame of reference used to select that behavior. For example, 
depriving a child of candy may be interpreted in either a negative or positive 
manner, depending on whether we are focusing on the child’s immediate plea-
sure or his risk of cavities. This makes disagreements about the goals of behav-
iors similar in some respects to disagreements about other matters, in that they 
are correlated with the perspectives of the participants in the disagreement. 
On the other hand, the efficacy of a behavior may often be tested empiri-
cally by comparing the actual consequences of that behavior with its intended 
consequences. 

 Motivation to Argue 

 While there are many reasons for disagreement, we noted in  Chapter 2  that we 
can respond to information that is discrepant with our beliefs by acceptance, 
ignoring, or rejection. Which option is selected depends on factors such as 
personality, how we think and feel about the issue and the other person, and 
what is practical in the moment. In this section we consider some of the reasons 
people may choose to argue. 

 Need for Closure 

 Among the personality factors that inf luence our response to new information 
is our “need for closure.” Need for closure refers to how strongly we feel a need 
to understand what we are talking about. Research by  Kruglanski and Fish-
man (2009 ) has revealed that we differ from one another in the strength of our 
need for closure. People who have a high need for closure are likely to try to 
understand why a discrepancy exists between their beliefs and the new discrep-
ant information. It is difficult for them to tolerate intellectual conf lict. On the 
other hand, people who have a low need for closure find it easier to tolerate 
intellectual conf lict. It doesn’t bother them as much that a contradiction exists 
between their beliefs and new information. Therefore, they are less likely than 
people who have a high need for closure to openly reject discrepant informa-
tion, or argue with others. 

 A related trait here is intolerance of uncertainty. This relates to one’s ten-
dency to feel anxiety in the face of ambiguity or unknown information. It 
is defined as “a dispositional characteristic that results from a set of negative 
beliefs about uncertainty and its implications and involves the tendency to react 
negatively on an emotional, cognitive, and behavioral level to uncertain situ-
ations and events” ( Buhr and Dugas, 2009 , p. 216). Like the need for closure, 
people with this trait experience difficulty tolerating discrepancies of opinion. 
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In this case, however, the problem is more emotional than cognitive. For these 
people, discrepancies of opinion undermine their emotional security, as their 
grasp of reality may be threatened. We will return to this problem in  Chapter 5 . 

 Openness to Experience 

 Openness to experience is one of “the big five” personality characteristics 
(  John, 1990 ). It refers to the extent to which a person is tolerant of new infor-
mation that disagrees with his own beliefs. People who are very open to expe-
rience are less likely to reject information that is discrepant with their beliefs 
than people who have a low degree of openness to experience. This doesn’t 
necessarily mean they are more likely to accept the information. Instead, they 
are more willing to listen to, and entertain, the possibility that they are wrong. 

 Agreeableness 

 Agreeableness refers to another of the big five personality characteristics (  John, 
1990 ). People who are agreeable tend to seek ways to agree with others. People 
who are disagreeable tend to seek ways to disagree with others. When people 
who are agreeable encounter new information that contradicts their beliefs, 
they are likely to seek common ground with the other person. On the other 
hand, people who are disagreeable have a predisposition to disagree with others 
whether they share beliefs or not. 

 Moods 

 In contrast to the personal traits listed above, our moods are the most volatile and 
least predictable causes of disagreement. When someone is feeling cantankerous, 
they tend to be critical of those around them. Under such conditions, they may 
be inclined to disagree with nearly anybody who approaches them, either rightly 
or wrongly. As a result, our propensity to argue with others is heightened when 
we are in a bad mood. On the other hand, if we are in a good mood, it is more 
likely that we will be tolerant of opinions that differ from our own. This does 
not necessarily mean we will agree with everything, any more than if we have 
an agreeable personality. But it does reduce our propensity to argue at the time. 

 Personal Relevance 

 In addition to our personality, another factor affecting our likelihood of arguing 
with others is ego involvement. In general, when we feel as though new informa-
tion threatens our personal interests, we are more likely to dispute that informa-
tion than if we do not feel threatened. For example, we are more likely to 
argue against information that contradicts our important central beliefs than 
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unimportant peripheral beliefs. If you believe you are a good person and some-
one claims you are not, you are more likely to argue with them than if you 
believe Colgate makes the world’s best toothpaste and someone else claims that 
Crest is the world’s best toothpaste. This is closely related to the importance of 
vested interests, in which we have a stake in the outcome of a disagreement. 
For example, if a politician introduces a bill that would increase your property 
taxes by $5,000.00 per year, you will be more motivated to argue against it than 
if the bill reduces your property taxes by the same amount. 

 Certainty 

 As we accumulate more and more evidence in support of a belief, that belief 
becomes more firmly supported, and embedded, in our schemas. We also 
become more certain about the correctness of that belief. As a result, there 
exists a strong positive correlation between the amount of evidence a person 
has available to support a belief and the degree of certainty with which they 
hold that belief. This suggests a paraphrase of a sentence by Shakespeare, to the 
effect that, “Those beliefs thou hast, and their adoption tried, grapple them to 
thy soul with hoops of steel.” 

 This raises two important issues. The first is that at least one study has found 
that there appears to be little correlation between the growing confidence in 
judgements that expert clinicians reported as they accumulated more infor-
mation about a case and the accuracy of their judgements (Oskamp, 1965, 
as reported in Einhorn and Hogarth, 1978). As the clinicians in this study 
gained more information about a case, they became more confident about their 
diagnoses but not more accurate. This suggests that the certainty with which 
we hold our beliefs may be only poorly correlated with the accuracy of those 
beliefs (cf  Kuhn et al., 1994 ). 

 The second concern is that our growth in certainty about a belief is also 
correlated with the degree of entrenchment of that belief. The growth of our 
certainty may then color our openness to, and tolerance of, opposing views, or 
perhaps even evidence that disconfirms that belief. As a result, having a high 
degree of certainty about a belief may increase not only our confidence, but 
also our willingness to oppose discrepant information. In most circumstances 
this is OK, but it works against us when we are wrong. 

 Finally, there are occasions in which we may disagree with new informa-
tion, not so much as a ref lection of our certainty about our own beliefs, but 
rather as a ref lection of our certainty that the new information is incorrect. 
This may occur if we perceive logical contradictions within the new informa-
tion. In that case we might dismiss the new information on “purely logical” 
grounds. Even here, though, it should be acknowledged that our preexisting 
beliefs about the rules of logic and the nature of reality are held with greater 
certainty than the new information. 
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 Pragmatic Determinants of Motivation to Argue 

 The central question addressed by pragmatic concerns is, “Is it worth argu-
ing about this, now?” In other words, pragmatic concerns address the issue of 
whether it is a wise investment of our time and effort to engage in argument 
with someone about a particular issue at this particular moment. The number 
of specific, pragmatic concerns we may have is too large discuss in detail, but 
let’s examine a few of them. One pragmatic concern has to do with who you 
are disagreeing with. If the person making the disagreeable claim is one of your 
peers, your spouse, or a sibling, the cost of disagreeing may be lower than if 
the person with whom you disagree is your teacher, boss, or another author-
ity figure, raising the question of whether it is worth the risk of getting into 
an argument with that person. On the other hand, if the person making the 
disagreeable claim is your child or student, the motivation to correct them, and 
perhaps argue, may be very high, either because you care or because it is your 
responsibility to help that child think clearly and/or develop correct views. Per-
haps the worst person to disagree with is someone like Psycho Sally. She is the 
type of person who goes crazy if you disagree with her. She needs you to agree 
with her so badly that she will argue vehemently, mercilessly, and incessantly, 
until you agree with her. And if you don’t agree with her she will conclude it is 
because you are not really her friend, you are an idiot, or you suffer from some 
horrible, incurable, psychological disorder that makes it not worth her precious 
time and energy to continue interacting with you. 

 One other pragmatic concern is whether we have time to enter into a dis-
agreement right now. If you have some free time on your hands, there may be 
nothing wrong with investing some of it to clarify a discrepancy. If you are very 
busy, it may behoove you to defer a potential argument until you have more 
time. The key question here is how important the issue is to you compared to 
other things you may need to do at that moment. 

 How We Disagree 

 Two General Tendencies 

 Open- and Closed-Minded Disagreement 

 Ideally, when we encounter a correct claim that contradicts our belief(s) we 
will respond with an open mind. Open-minded argumentation is character-
ized by healthy skepticism and a sincere desire to discover the truth ( Baron, 
2007 ;  Rokeach, 1960 ). It acknowledges the possibilities that the new discrepant 
information is correct and/or that the recipient’s belief is incorrect and attempts 
to assess the new information fairly. When resistance occurs in the presence 
of an open mind it is not generally intentional. Rather, it is characterized by 
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discovery. When we argue with an open mind, we are freer of biases in process-
ing the discrepant information. This increases our chances of discovering the 
f law in our belief, or reasoning, and of forming conclusions that are discrepant 
with our original beliefs. However, while it is normal and healthy to argue 
against claims we think are false, resistance against correct claims may be a 
form of inertia rather than opposition. Therefore, this type of resistance will be 
covered in more detail in the next few chapters. 

 In spite of recurrent admonitions to keep an open mind, the critical evalua-
tion of evidence also requires some degree of skepticism. For instance, it is gen-
erally inadvisable to accept all new information at face value. Instead, there are 
various criteria that need to be borne in mind when evaluating new evidence, 
including those mentioned above. Thus, there is a fine line between keeping an 
open mind, being overly skeptical, and having a closed mind. 

 On the other hand, closed-minded argumentation is characterized by an 
intolerance of the possibility that either the discrepant information is correct or 
that one’s own belief is incorrect. It is characterized by an unhealthy skepticism, 
a less sincere desire to find truth, and a reduced likelihood of assessing the new 
information fairly. 

 There are many reasons why someone may argue with a closed mind, 
including general personal characteristics (e.g., having a dogmatic personality), 
laziness, the perception of a threat in the new information, pragmatic reasons 
(e.g., lack of time), or something about the specific claim under consideration. 
Sometimes the new information calls into question our other beliefs. If we 
were to accept it as true it might require that we engage in a large amount of 
introspection, and work, to change our other beliefs that are discrepant with 
the new information. We don’t always feel like doing this. 

 It is also possible that we argue against discrepant information with a closed 
mind because the new information is somehow threatening. There are many 
ways in which this may occur, such as when an incorrect belief is central 
to our self-esteem (e.g., I am a good person) and the discrepant information 
threatens our incorrect belief. Because there are so many ways in which our 
emotions interact with our beliefs, we will explore this topic in more detail 
in  Chapter 5 . 

 Both open- and closed-minded arguments tend to be employed under the 
presumption that the discrepant information is false and our existing beliefs 
are true. This presumption is frequently correct. When we engage in closed-
minded reasoning, however, it becomes problematic. Although we may have 
valid pragmatic reasons for engaging in closed-minded argumentation, doing 
so carries a risk. First, a closed mind may bar admission of missing informa-
tion or prevent healthy reorganization of information to form a more accurate 
representation of reality. Second, when we engage in closed-minded argumen-
tation, our ability to discover our faults is reduced. This is because closing our 
mind reduces access to information that is discrepant with our beliefs. The new 
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information does not find fertile soil. Alternatively, sometimes our own belief 
and the apparently discrepant new information are both correct, but from dif-
ferent points of view. This is also harder to detect when we argue with a closed 
mind, since our mental f lexibility is reduced. 

 Polarization of Beliefs 

 When we encounter new information that contradicts one of our existing 
beliefs, we may disagree by either argumentation or dismissal. We will examine 
argumentation first, followed by dismissal. During the past few decades a fasci-
nating body of literature has evolved that examines the ways in which human 
attitudes respond to being contemplated or evaluated. Central to this field is 
the work of Abraham  Tesser (1976 ,  1978 ;  Tesser et al., 1995 ;  Tesser and Shaffer, 
1990 ). In several experiments he found that when we think about an attitude 
we have a tendency to become more extreme in that attitude. This phenom-
enon is referred to as polarization. 

 Tesser’s results are consistent with the results of an experiment by Batson. 
In his experiment on how people respond to information that contradicts their 
religious beliefs, Batson found that polarization is a common response to dis-
confirming evidence, saying, “A person confronted with irrefutable discon-
firmation of a personally significant belief will frequently emerge, not only 
unshaken, but even more convinced of the truths of his belief than before” 
( Batson, 1975 , p. 179). 

 In addition to Tesser’s impressive body of research and Batson’s experiment 
on this issue, there is one particular experiment that has attracted attention to 
the polarization effect. This experiment was reported by Lord et al. in  1979 . In 
their experiment, they presented participants with information (in the form of 
purported research studies) that either confirmed or disconfirmed their beliefs 
about capital punishment. Afterward, the authors found that those participants 
who were initially in favor of capital punishment reported that they had become 
more in favor of capital punishment while those who were initially opposed to 
capital punishment reported becoming more opposed to capital punishment, 
both in response to evidence that disconfirmed their pretest beliefs. In other 
words, they polarized. 

 Although the results of these studies are striking, their implications are per-
haps even more striking. If these results accurately depict how people respond 
to evidence that is discrepant with their preexisting views then it seems we may 
not be objective when we evaluate new information. If this view is correct, 
then we should expect that people who argue about a topic would be likely 
to become more extreme in their opinions, rather than reaching consensus, 
also lending support to Dale  Carnegie’s (1937 ) claim that no one wins when 
we argue. Despite its scary implications, this study was largely accepted at face 
value by most social scientists. 
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 It was not until 1993 that Miller, McHoskey, Bane, and Dowd published 
a report describing an experiment that attempted to replicate the Lord et al. 
experiment. As  Miller et al. (1993 , p. 562) noted, “There are however, several 
issues that, in our view, make the extraordinary reception of the  Lord et al. 
(1979 ) study premature. The distinction between self-reported attitude change 
and directly assessed attitude change is a particularly critical issue.” In their 
own experiment,  Miller et al. (1993 ) found that their participants tended to 
report more change in their attitudes than was evident in the direct examina-
tion of the attitudes themselves. Although attitude polarization was the modal 
response, only about 41% of their 165 participants polarized their views about 
capital punishment. Moreover, there was no behavioral confirmation of the 
participants’ reports of having changed their attitudes. And the detection of 
polarization of reported attitudes was found in responses of their participants 
to questions about capital punishment but not to questions about affirmative 
action. Miller et al. concluded, “On the basis of the present results, one cannot 
safely generalize from self-reported attitude change to directly assessed atti-
tudes” ( Miller et al., 1993 , p. 567). They went on to say ( Miller et al., 1993 , 
p. 572) that “with respect to the direct assessment of attitude change . . .  Tes-
ser’s (1978 ) hypothesis that ‘mere thought’ about an attitude results in attitude 
polarization appears to receive little confirmation.” 

 In a further attempt to clarify the results of the  Lord et al. (1979 ) study, 
 Kuhn and Lao (1996 ) used a copy of the same stimulus materials that were used 
by  Lord et al. (1979 ). We found that while many participants did report attitude 
polarization, only two out of our 91 participants displayed actual polarization 
that lasted as much as two weeks. Our conclusion was that genuine attitude 
polarization (i.e., as opposed to reported change) is a real but infrequent phe-
nomena. As a result, we concluded that merely thinking about an attitude does 
not generally tend to make people become more extreme in their attitudes. 
This suggests, but of course does not confirm, that the same is true about our 
beliefs. These results also do not rule out the possibility that polarization is more 
likely to occur under some conditions than others, such as when we argue with 
a closed mind. One final caveat here is that although many of these studies actually 
examined the beliefs component of attitudes, their explicit focus was on atti-
tudes. As a result, our inferences about what they tell us about beliefs should be 
considered suggestive rather than conclusive. 

 Focus of Argument/Disagreement 

 Argumentation may be defined as making statements “in order to convince 
someone else of something or present reasons for accepting a given conclu-
sion” ( Wikipedia, 2018b ). The number of different forms arguments can take is 
too large to discuss in detail here. Philosophers have identified more than 250 
different forms of syllogistic argument. The reader who is interested in all the 
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different forms arguments can take should check a textbook on logic (e.g.,  Hur-
ley, 2014 ). Since the strength of a belief derives largely from its compatibility 
with available evidence, we will consider the most general forms of arguments, 
from the perspective of coordinating evidence with beliefs. There are several 
general forms logical argumentation against discrepant information can take. It 
may target the evidence used by the other person, the conclusion, the argument 
made to link the evidence with the conclusion, or the premises made. We may 
also engage in fallacious argumentation. 

 Argument Against Evidence 

 One of the most direct ways to discredit a claim is to undermine the evi-
dence used to support that claim. There are several ways to accomplish this. For 
instance, we can demonstrate that the evidence that is being used to support the 
discrepant claim is somehow deficient. Or, we can demonstrate that there exists 
more evidence in support of one’s own claim than the objectionable claim. Or, 
we may contend that the quality of evidence that contradicts the discrepant 
claim is superior to the quality of the evidence that supports that claim. For 
instance, it may be claimed that the earth is f lat based on the observation that 
when you stand on most parts of the earth it looks f lat, especially if you stand 
at the beach looking out across the ocean. This conclusion can be undermined 
by physically measuring the curvature of the earth using sophisticated tools, or 
observing a photograph of the earth from space, showing that the view from 
the surface of the earth, suggesting that it is f lat, is misleading. The unbiased 
results of the use of sophisticated tools and the photograph present more, less 
biased, and superior evidence to eyewitness testimony. 

 Argument Against Conclusion 

 A second general option is to argue that the discrepant conclusion is false. Again, 
there are many ways to do this. The most direct way is simply to say, “Your 
conclusion is wrong.” One of the authors observed a scientist with a doctorate 
from Harvard University lose an argument to one of his research assistants this 
way. No matter what the scientist said, his research assistant kept responding, 
“You are wrong.” Eventually, the scientist thought the issue through and saw 
the error of his ways. This type of “you are wrong” argument is most likely to 
be employed by someone who either doesn’t feel like arguing, or who is con-
vinced he is right but can’t explain why. 

 Another form this type of argument may take is to claim that the conclusion 
is inconsistent with other mutually accepted conclusions. This highlights the 
discrepancy and puts the discrepant information at odds with other information 
that may be more highly regarded. Most professors have been approached by at 
least one student at the end of a semester who complained, “Professor, I can’t 
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get a ‘B+’ for this course, I’m an ‘A’ student.” The idea is that the grade of “B+” 
can’t be correct because the quality of that student’s work, as demonstrated by 
his grades in other courses, is much higher than a mere “B+.” This argument 
rarely works, but we don’t blame students for trying. 

 Argument Against Reason 

 Still another option is to claim that the reasoning used to go from the available 
evidence to the conclusion is incorrect. For example, it may be claimed that 
the conclusion does not follow logically from the evidence. This is evident if 
we claim that all men are mortal, Socrates is a man, and therefore, Socrates is 
immortal. Or, it may be claimed that there are better conclusions that can be 
drawn from the available evidence. In the Socrates example, a more correct 
conclusion would be that Socrates is mortal. 

 Argument Against Premise 

 We can also question the premises of information believed to be false. For 
example, the argument, all men are psychic, Socrates is a man, therefore Socrates 
is psychic, is a logical argument. The problem is that the premise, that all men 
are psychic, is not generally accepted. Therefore, we may argue that the conclu-
sion is wrong because the premise of the argument is wrong. 

 Note that the argument may be logically correct. This may happen if one 
or more of the premises are invalid. For example, if I believe that humans are 
immortal, and Socrates is a human, then I may logically conclude that Socrates 
is immortal. The problem here is that the premise is not true. This is a funny 
thing about logic. 

 Fallacious Argument 

 These different types of argument may be employed whether one’s own beliefs 
are correct or incorrect, and whether the discrepant information is correct or 
incorrect. Most of the times that people argue they are under the assumption 
that their beliefs are correct and the new information that is discrepant with 
their beliefs is incorrect. A problem arises, however, when the discrepant infor-
mation is true, and it is our beliefs that are wrong. When this happens, we still 
think we are right and the new information is wrong. As a result, we tend to 
use the same arguments as when we are correct. But this means that we are 
using an argument that supports an incorrect conclusion, i.e., that our belief is 
true, and the new information is false. By definition, an argument that supports 
an incorrect conclusion is invalid ( Hurley, 2014 ). 

 Although logical arguments are ideal, the reality is that we sometimes con-
tradict claims that we don’t think are true by using fallacious reasoning of our 
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own. For example, consider the claim, “John is at least 6 feet tall.” The ideal 
way to rebut this claim is to measure how tall John is by using some type of 
measuring device. However, it is possible to claim that John cannot be at least 6 
feet tall because he is shorter than Paul. Without knowing how tall Paul is, we 
cannot logically conclude that John must be less than 6 feet tall. 

 When we argue against correct claims, we are making at least two mistakes. 
First, as noted above, we have accepted as true a belief that is not true. Second, 
we are rejecting as false a claim that is true. These types of errors are signs that 
we are working with incomplete information, faulty epistemic standards, or a 
closed mind. 

 When we argue against a claim that accurately represents reality, it is a sign 
that our own epistemic standards are barring admission of correct informa-
tion into our beliefs. It suggests that there is a defect in the standards we use to 
discriminate truth from fiction. It is tempting to conclude that we reject cor-
rect claims because there is a lacuna in our epistemic standards that needs to be 
addressed. Unfortunately, such a conclusion would be premature. The problem 
is not so simple, as there are many legitimate reasons why we may not rec-
ognize a statement as true when we hear it. For instance, most truths are not 
self-evident. If they were, students who study would always get perfect scores 
on multiple-choice exams. This is a problem that requires much more attention 
than is appropriate here. But it will be addressed in some detail in  Chapter 10 . 

 Dismissal 

 Sometimes we encounter discrepant information that we do not feel like chal-
lenging with argumentation. Although it is not yet clear what causes a person 
to choose dismissal over argumentation, it seems reasonable to hypothesize 
the existence of some threshold, beyond which we feel it is not worth actively 
disagreeing, and instead “shut down” and disengage from any further discus-
sion about that topic. This may occur because of emotional reasons (e.g., when 
we have too much to lose by being wrong), epistemic reasons (e.g., we are so 
convinced we are right we don’t want to bother debating it), or pragmatic rea-
sons (e.g., we are busy doing something more important or interesting). In such 
cases we may respond in many different ways that have the collective effect of 
dismissing the new information without argumentation. 

 Rejection 

 The most overt form of dismissal is simply to reject the discrepant claim and not 
discuss it. In polite conversations this is often accompanied by a phrase such as, 
“Let’s agree to disagree.” This lets the other person know that you don’t agree 
with their claim but also don’t care to discuss it at that moment. This often 
occurs with regard to religious, or political, discussions, in which each person 
perceives little likelihood of convincing the other to change their affiliation. 
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 Ignoring 

 Another way to dismiss discrepant information is to simply ignore it. Rather 
than engaging in argumentation we may use some casual dismissive phrase, such 
as, “Yes, I understand many people share that same idea.” This will often come 
up when we are watching TV and a voice in an advertisement makes claims 
about why we should buy their product. Under such conditions we typically 
turn our attention away from the advertisement. But if we do pay attention to 
it we may dismiss the claims without much further thought. 

 Discounting 

 Another way to dismiss discrepant information is to either deny that it is true or 
to try to reduce its scope. There are many ways to accomplish this. 

 Discounting 

 One of the ways in which we may oppose new information that is discrepant 
with our existing beliefs is to somehow convince ourselves, and/or others, that 
the new information is itself not representative of the phenomenon in ques-
tion.  Lakatos (1976 ) referred to this process as “monster barring.” The general 
idea is that “we do not allow wayward examples to destroy respectable proofs 
at liberty” ( Lakatos, 1976 , p. 29). As a result, we add “restrictive clauses that 
permit one to regard the monstrous counter example as an exception to which 
the trusty theorem need not apply” (Kunda and Oleson, 1995, p. 566). This is 
a common phenomenon that has been repeatedly demonstrated in research on 
this topic (e.g.,  Evans, 1989 ;  Lord et al., 1979 ;  Mynatt et al., 1978 ;  Rokeach, 
1960 ; and  Sanbonmatsu et al., 1993 ). 

 When we use the process of discounting, we attempt to discredit the new 
information in some way, in an effort to demonstrate that it is not relevant 
(cogent) to the issue at hand. In many cases, this judgment is correct. But in 
other cases, the discounting of hostile evidence ref lects our own biases and the 
tendency to reject as “irrelevant what may well be relevant by objective stan-
dards” ( Rokeach, 1960 , p. 37). While there may be great value in preserving 
our rational beliefs, using this approach in order to preserve our beliefs in the 
face of credible hostile evidence impairs our ability to learn and adapt. 

 Trivialization 

 Although we tend to retain confidence in our existing beliefs, occasionally evi-
dence that contradicts those beliefs makes it through our conscious filters. As 
suggested above, one of the ways we may deal with such hostile information is 
to discount it as somehow irrelevant. A related way we may accomplish this is 
to decide that the discrepant information is too trivial for us to take it seriously. 
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For instance, we may believe that “swans are white.” If we visit a zoo and see 
one black swan, rational responses could include altering our belief to some-
thing like, “Most swans are white” or “The overwhelming majority of swans 
are white.” Or, we could use trivialization to decide that this one example 
is insufficient to disconfirm the general truth of our preexisting belief. As a 
result, we might simply conclude that so few nonwhite swans exist that it makes 
the most sense to continue believing that “swans are white.” 

  Simon et al. (1995 ) have demonstrated that “trivialization is a common mode 
of dissonance reduction” (p. 256). This is another way of saying that we sometimes 
use trivialization as a way to relieve the mental discomfort that arises from the 
perception that two of our accepted beliefs contradict each other. In one report of 
several experiments on this issue ( Simon et al., 1995 ) researchers found that people 
would sometimes resolve the discrepancy through trivialization and would some-
times change their preexisting attitudes. Which method they chose appeared to be 
a function of the options that were made salient to them at the time. 

 Subtyping 

 Another method of discounting discrepant information is to use a form of “sub-
typing.” In subtyping one acknowledges the veracity of the discrepant evidence 
but claims that it is somehow atypical of the general group under discussion. 
In the black swan example, we might conclude that the black swan is a genetic 
freak that is so rare we should not accept it as normal. In one interesting study 
Kunda and Oleson (1995) discovered that subjects who believed that lawyers 
tend to be extroverted discounted a report that lawyers from a small firm were 
introverted by claiming that small firms were different from the typical law 
firm and that their employees were therefore atypical of lawyers in general. 
They observed, “One need not change one’s stereotype of a group if the indi-
vidual who challenged the stereotype is atypical of that group” (Kunda and 
Oleson, 1995, p. 570). They concluded, 

 Consigning deviants to a subtype believed to be atypical and unrepre-
sentative of the group as a whole may enable people to maintain their 
preexisting global stereotypes even though they are aware that deviants 
exist. Such subtyping may also explain how one may remain a bigot while 
proclaiming that “some of my best friends are Jews, Blacks, etc.” 

 (p. 565) 

  Nisbett and Ross (1985 ) have observed that discounting sometimes takes 
the form of the person responding to the new discrepant evidence by saying 
something like, “That’s the exception that proves the rule.” Although it is true 
that some exceptions may be best discounted, one response to an attorney who 
once made such a comment seems fairly obvious, i.e., “If that is true then how 
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many exceptions should I offer you before you are absolutely convinced you 
are right?” The obvious fact is, of course, that exceptions do not prove the rule. 
In science, it is precisely the discovery of exceptions that disproves accepted 
theories (see Thomas  Kuhn, 1970  and  Popper, 2002 ). However, this is a handy 
response that serves to def lect from the acknowledgement of evidence that 
disconfirms our trusted beliefs. 

 What is particularly troublesome about such forms of discounting as trivi-
alization and subtyping is that we may oppose any discrepant information that 
comes our way by these methods. As Kunda and Oleson (1995) noted, it is 
nearly always possible to find some piece of information that enables us to 
determine that the deviant evidence is somehow atypical, and therefore pre-
sumably nonrepresentative, of the more general population. 

 Notes 

  1.  Two interesting exceptions to this claim are habituation, in which we decrease a 
response to a repeatedly, or persistently, presented stimulus, and dishabituation, in 
which habituation is followed by an increase in response when the stimulus is changed. 
However, experiments on these phenomena typically have one stimulus as the focus 
of attention. In everyday life this is unlikely to occur with the numerous stimuli 
that fall outside of our central focus. Unless they are important, they are usually 
processed automatically. 

  2.  It should be noted that recency effects have also been detected, in which more recently 
receive information may exert a greater inf luence than earlier received information 
(e.g.,  Cromwell, 1950 ;  Hogarth and Einhorn, 1992 ). 
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 The central concern of the present chapter is how emotions cause resistance 
to belief change. Although human emotions have been studied for more than 
2,000 years, the scientif ic investigation of the role of emotions in thinking and 
learning is a much more recent phenomenon ( Pekrun and Linnenbrink-Garcia, 
2014 ), and the investigation of emotions as an inertial force in resistance is vir-
tually nonexistent. Let’s begin this chapter, therefore, by considering the gen-
eral nature of emotions before examining their role in learning and resistance. 

 The Nature of Emotions 

 Despite early attempts to scientifically isolate thoughts from emotions, we now 
know that we cannot fully understand ourselves, our development, or even 
how we think without acknowledging the role of emotions (Goleman, 1995). 
Bacon (1620/1994, p. 60) observed, “In short, emotion in numerous, often 
imperceptible ways pervades and infects the understanding.” Our emotions add 
to dry logic a dimension that is indispensable to normal human behavior and 
growth. Even Jean Piaget (1981, p. 5), one of the best known founders of cogni-
tive psychology, asserted, “Affective states that have no cognitive elements are 
never seen, nor are behaviors found that are wholly cognitive.” And  Rokeach 
(1960 , pp. 399–400), writing more than 50 years ago, said, 

 A person’s cognitive functioning is not a thing apart from his affective 
or emotional functioning. They seem to be different facets of a person’s 
total behavior. . . . The traditional distinction between what is cognitive 
and what is affective may be a convenient one but not a necessary one. 
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 This view is even more prominent in the field of social psychology, where Mil-
lar and Tesser (1986, p. 269) noted that their research findings “force an inte-
gration of cognitive and motivational inf luences in understanding self-generated 
attitude change dynamics.” 

 While there is no one, universally accepted definition of emotions, there is 
widespread agreement that the word “emotion” refers to nonsensory feelings 
that are generally accompanied by “distinctive thoughts, and psychological and 
biological states” (Goleman, 1995, p. 289), and an urge to take some type of 
action. Although sensations and emotions are both referred to as feelings they 
are not the same. Sensations are not emotions. Sensations work through our 
sensory organs while emotions are our own private reactions to what we sense, 
based on how we interpret those stimuli. Pain and pleasure are not emotions, 
but fear and happiness are. 

 Emotions are also not the same as moods. As described by  Shuman and 
Scherer (2014 ), emotions are more acute and transient than moods. Moods are 
longer lasting than emotions. Also, emotions tend to be evoked by specific 
stimuli, while moods may not have a specific clearly definable cause. 

  Shuman and Scherer (2014 ) also distinguish between the terms “emotions” 
and “affect”. They observe that the term “affect” usually refers to either emo-
tions or moods, or both. More specifically, they note that researchers into the 
nature of emotions use the term “affect” to “refer to omnibus variables of posi-
tive versus negative emotions or moods” ( 2014 , p. 3). 

 Leading psychologists who are studying this field suggest that humans pos-
sess anywhere between three and 12 basic emotions (Ekman, 1980; Ekman 
et al., 1987; Plutchik, 1980a, b,  2001 ), and more than 20 emotions overall 
( Keltner et al., 2019 ). By “basic emotions” they mean emotions that are rec-
ognized by people in many different cultures. These include anger, fear, happi-
ness, surprise, disgust, and sadness. Some people would also include love (e.g., 
Ekman et al., 1987), though others suggest that love is not a basic emotion 
( Plutchik, 2001 ). 

 Morris and Maisto (2003) have observed that the study of emotions is com-
plicated by at least two problems. First, the number of emotions that may be 
identified is partly a function of the language of a culture ( Russell, 1991 ). If 
there is no word available in one’s language for a particular emotion, then it 
is unlikely that those who rely on that language will say they experience that 
particular emotion. In English, there are about 2,000 different words to express 
different emotional states. In Taiwanese there are only about 750 words to 
express different emotional states. Of course, this doesn’t mean that speakers of 
English experience more emotional states than the Taiwanese, only that they 
are capable of expressing a greater range of emotional nuances in words. 

 The second problem is that different cultures may have different norms 
for expressing emotions, often called display rules. This could be due partly 
to limitations in language that preclude the acknowledgment of emotions 
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not thought to exist. Or, this could be due to different interpretations of the 
same facial expression. It could also be due to learning to use different facial 
expressions to depict a given emotion ( Ekman and Friesen, 1975 ), though 
such learning is likely to be most diff icult for basic spontaneous emotions 
that are universally recognized (e.g., such as surprise). Likewise, gender or 
cross-cultural differences may affect which emotion is considered appropri-
ate to express, either in private or in public ( Ekman and Friesen, 1975 ). For 
instance, males may resist acknowledging feelings of fear because their culture 
has taught them that men are not supposed to feel fear. Of course, this does not 
mean that such emotions don’t exist in those cultures, but it does complicate 
attempts to understand such emotions. 

 Perhaps one of the best ways to think about the diverse emotions is to con-
sider them as members of different basic groups (see  Plutchik, 1980a ,  2001 ). At 
the core of each group is a basic emotion, while toward the outer edge of the 
group might be either a shading into a different emotion or a combination of 
different (albeit related) emotions. For example,  Plutchik (1980b ) lists anger 
as one of eight basic emotions. But he also suggests that it is closely related to 
rage at one extreme of intensity and annoyance at the opposite extreme. From 
this perspective, the greater number of words available in some languages to 
express emotions might be interpreted as variations in sensitivity to emotional 
nuances. 

 It should be noted, though, that emotion appraisal theorists believe the 
diverse constellations of feelings, bodily reactions, and gestures are a function 
of the way we appraise stimuli. From this perspective, we appear to have basic 
emotions because we share common types of appraisals of the world around us. 
For them it’s not so much that humans have common basic emotions as it is that 
we have common reactions to stimuli ( Shuman and Scherer, 2014 ). 

 Properties of Emotions 

 Emotions may also be characterized by a number of properties, including their 
valence, level of arousal, target, primal origins, and purpose. 

 Valence 

 One of the most commonly cited characteristics of emotions is their valence ( Pek-
run and Linnenbrink-Garcia, 2014 ;  Shuman and Scherer, 2014 ). By valence 
we mean directionality. Emotions are typically characterized as either positive 
(interest, happiness) or negative (fear, anger). In general, the extremity of the 
valence of an emotion tends to be correlated with the perceived relevance of 
the stimulus in question to the well-being of the individual. However, this is 
somewhat over simplistic, since there are some emotions, such as curiosity, that 
are not so easily classified. 
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 Arousal 

 Another of the defining characteristics of emotions is that they vary in inten-
sity of arousal. By arousal we mean an increase in the amount of energy made 
available to deal with the arousing stimulus, as occurs when the sympathetic 
nervous system is activated (Piaget, 1981;  Shuman and Scherer, 2014 ;  Tomkins 
and Karon, 1992 ). The extra energy prepares both the body and mind to 
take actions. For example,  Chaiken et al. (1989 ) argued that emotions act as an 
arouser of thought. 

 In general, one’s degree of arousal varies with the extremity of the valence of 
an emotion. The more relevant a topic is to an individual, the more likely they 
will be aroused emotionally by that topic. In some cases, emotional arousal can 
be so intense that it takes control of not only our body but also our thoughts 
(e.g.,  Ariely and Loewenstein, 2005 ). For example, Daniel Goleman (1995, 
p. 292) contends that “the emotional mind is our radar for danger.” But, when 
confronted by extreme, mortal, danger, some people panic. While experienc-
ing a strong emotion, it is rare for any kind of organism to either ignore or 
override the resulting impulses. 

 However, there are also individual differences in this. For example, people 
who feel a high degree of certainty, or who are emotionally secure, tend to 
display less extreme emotional reactions about a topic than those who are less 
secure. Also, some people may feel such strong emotions about a topic that they 
repress their emotional response to that topic, therefore giving the impression 
that they do not feel anything about it when there is a volcano waiting to erupt 
just beneath the surface. Finally, when it comes to dealing with an unpalatable 
topic, many people would rather avoid it than give it much energy. On the con-
trary, when dealing with a highly desirable topic, many people invest a great 
deal of energy just thinking about it. 

 Target 

 As noted above, emotions also tend to have a specific target. That is, we have 
feelings about something. They are evoked by, and directed toward, something 
( Shuman and Scherer, 2014 ). If the way we feel does not have a specific target 
then it is considered by experts to be a mood rather than an emotion. 

 Primal 

 Finally, emotions are more primal than thoughts, in several ways. First, from 
an evolutionary perspective, emotions preceded thoughts (Goleman, 1995). 
That is, emotions appeared at an earlier point in the evolution of life on earth 
than conscious mental thought. Currently, conscious thought appears to be 
available to only the highest, most evolved animals while emotional reactions 
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are available to most animals. Second, emotional reactions typically occur 
more quickly and thus precede conscious reactions in time (LeDoux, 2002). 
For reasons that will be explained in  Chapter 8 , it appears that emotional 
reactions to stimuli are often processed by the brain before we have conscious 
thoughts about those stimuli. This means that emotional reactions are often 
well under way by the time we become consciously aware of them. Third, 
while our thoughts and emotions generally interact harmoniously (Goleman, 
1995; Piaget, 1981), emotions have the ability to occasionally take control of 
our behavior in a way that is not matched by thoughts. Goleman (1995, p. 9) 
noted that as our emotions become more intense the rational mind loses its 
control, “When passions surge the balance tips: it is the emotional mind that 
captures the upper hand, swamping the rational mind.” Still more recent work 
suggests that our thoughts may even serve the primary purpose of providing 
a rational justif ication for our emotional dispositions (e.g.,  Haidt, 2013 ). It 
should be noted, however, that there exist significant individual differences 
in the extent to which either thought or emotion can control behavior. For 
example, most adults have the capacity to override feelings of anger to avoid 
fighting with someone who offended them and discuss their concerns to arrive 
at a productive solution. 

 Learning of Emotions 

 Before examining the role of emotions in resistance to belief change let’s brief ly 
consider some of the general processes by which emotional associations are 
formed. We should begin by noting that we are born with the capacity to 
express different emotions, most of which are evoked by natural (unlearned/
unconditioned) stimuli. Therefore, we do not learn how to feel. Instead, we 
learn why, and when, to feel ( Feldman-Barrett, 2006  ).  

 Historically, psychologists have studied two general processes by which our 
emotional dispositions are acquired, i.e., classical conditioning and imitation. 

 Classical Conditioning 

 Classical conditioning may be defined as a form of learning in which a stimulus 
acquires the ability to evoke a response by repeatedly being paired with another 
stimulus that previously evoked that response. The focus here is on how exter-
nal (environmental) stimuli relate to each other, and then to our emotions. 

 The way this works is that by repeatedly encountering a previously neutral 
(unconditioned) stimulus (such as a bell) just before a natural (unlearned/
unconditioned) stimulus (such as an electric shock), the organism may encode 
an association between the bell and electric shock, and form the belief that a 
pattern has reoccurred and will continue to reoccur. Thus, as experiences are 
repeated, they are first noted and then stored in memory, giving rise to beliefs. 
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Once this belief that stimulus A will be followed by stimulus B is formed, the 
organism may initiate an emotional reaction in response to the conditioned 
stimulus, even before the natural, unconditioned, stimulus appears. In effect, as 
noted by  Rescorla (1988 ), the appearance of the conditioned stimulus provides 
an early warning of the arrival of the unconditioned stimulus, enabling us to 
accelerate an adaptive response, such as fear. Granit appears to agree with this 
view, observing, “For example, the Pavlov dogs learned to salivate to a tone if 
during the training period a teleological motivation is introduced in the form 
of anticipation of a reward (reinforcement)” ( Granit, 1977 , p. 28). Bem (1970, 
p. 42) noted that “many responses of our internal organs and nearly all the 
physiological indices of emotion can be conditioned through variations of the 
basic classical conditioning procedure.” 

 Note that this all hinges on the belief that the conditioned stimulus will be 
followed by the unconditioned stimulus. This belief is dependent on the detec-
tion of a pattern in the environment, resulting in a belief that is strengthened 
by practice and repetition. In general, the more frequently the conditioned 
and unconditioned stimuli are paired the stronger the belief becomes. Con-
temporary research (e.g., LeDoux, 2002) has demonstrated that many of these 
emotional associations become firmly ensconced in our memory. In addition, 
once such associations are formed, especially in the case of fear responses, they 
may become extremely resistant to change. In laboratories, for instance, even 
after only a single pairing of a shock with a sound, rats develop a lasting aver-
sion to that sound. 

 Frequently, the belief connecting the conditioned stimulus and an emotional 
response can be undone by presenting the conditioned stimulus without fol-
lowing it with the unconditioned stimulus. Once the organism notices that the 
conditioned stimulus is no longer followed by the unconditioned stimulus the 
former ceases to evoke an emotional reaction. This process is called extinction. 
For example, a baseball player who is wearing the same pair of socks on two 
consecutive days in which he hits a homerun may conclude that those are his 
lucky socks, and so wear them more frequently. But if he strikes out each time 
he comes to bat during the next five days he is wearing those socks he may 
change his mind about those socks being lucky. 

 However, in the case of some emotions, such as fear, it may take many sub-
sequent pairings of the sound with an absence of shock before extinction occurs 
and the rat eventually discontinues its aversive reaction. 

 Also, LeDoux (2002) has observed that, even after extinction has occurred, 
it is not uncommon to experience spontaneous recovery of the fear response. 
According to LeDoux (2002, p. 64), “This resurrection demonstrates that 
the emotional memory underlying the phobia [of the sound accompanying an 
electric shock] was rendered dormant rather than erased by treatment.” Thus, 
even though subsequent experiences may cause an attenuation of some of our 
fear responses, it is difficult to completely eradicate those responses. This helps 
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explain why an infant who is bitten by a dog may fear dogs for the rest of his 
life and why post-traumatic stress disorder can be so persistent. 

 Imitation 

 The other major way in which psychologists think we learn emotions is through 
the imitation of others around us. For example, during infancy it is common 
for children walking on the sidewalk with their parents to fall down. A com-
mon reaction by children in this situation is to look at their parents to see how 
they respond, a phenomenon referred to as social referencing. If the parent gets 
upset, the child is likely to cry. If the parents don’t take the falling seriously, the 
child is less likely to do so. In one classic experiment, Joseph Campos and his 
associates ( Sorce et al., 2000 ) found that infants whose parents displayed fear 
would not cross over a visual cliff to join their parents. However, when parents 
displayed happiness their infant children were willing to cross over that same 
visual cliff to join their parents. As a result of this process, children learn which 
emotions to associate with different conditions/events. For example, a related 
phenomenon seems to have occurred when one of us spoke with a parent of a 
child who did not like to do her homework. We asked the parent how she felt 
about homework. It was not surprising to find that she hated doing homework. 
Perhaps there are many children who learn to dislike homework from their 
parents. 

 The Logic of Emotions 

 One way to construe emotions is as a global evaluation device. They are a 
quick, relatively automatic reaction to stimuli, frequently without the benefit 
of either rational or conscious thought. Although each specific emotion is a 
reaction to a different interpretation of stimuli, they all share several common 
characteristics, most commonly related to our own personal interests. 

 Self-Serving Bias 

 With the possible exception of empathic responses, most of our emotions dis-
play a self-serving bias. They ref lect our personal interests, however defined. 
At the core of our emotional reactions is our own personal hedonistic interests, 
i.e., seeking pleasure and avoiding pain. Of course, there are significant indi-
vidual differences in how we perceive our interests. Some people interpret their 
interests narrowly and selfishly. Other people interpret their interests more 
broadly, not only acknowledging the interests of others, but even allowing the 
interests of others to supersede their own, e.g., as when a mother willingly risks 
her life to protect her children. We will see below that this bias often inf luences 
our reasoning and infuses our dispositions toward people, objects, and events. 
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 Associations 

 Another characteristic of emotions is that they tend to work through the logic of 
associations. As we scan the environment we are constantly comparing incom-
ing stimuli with information stored in our memory. On the cognitive level, 
we are looking for interesting stimuli. But the same stimuli are simultaneously 
filtered through emotional screens for potential threats to survival or sources 
of pleasure. Unlike the relatively fine-grained analyses available through the 
rational mind, the emotional mind conducts a very simple, even superficial 
analysis. The first thing it wants to know is whether the present stimulus is 
good or bad. This is determined not by logical reasoning but by comparing the 
present situation with past situations for an emotional association. If we find a 
situation in our past that matches the present situation, then we tend to import 
the emotional reaction from the prior situation into the present situation, espe-
cially if the original emotional reaction was strong. For the most part, all that 
is necessary to evoke a given emotional reaction is for the current stimulus to 
match another, remembered, stimulus that has been associated with that emo-
tional reaction. For example, if we were bitten by a dog in the past, we may 
react to the presence of a dog in the present by feeling fear. 

 Of course, what constitutes good, bad, or neutral stimuli is highly idio-
syncratic. What is important is the perception, not the actual status of the 
stimulus. If a stimulus is perceived as threatening, then it will be responded 
to with appropriate emotions, regardless of whether the stimulus is actually 
threatening by objective analysis. In other words, emotional reactions are 
determined by the perspective of their possessors and are therefore highly 
dependent on the frame of reference used for the analysis. The match need 
not even be perfect. As Goleman (1995, p. 21) observed, “Even a partial, 
incomplete, match may be enough to elicit an immediate, powerful, reac-
tion, regardless of the initial degree of precision of the match.” Under these 
conditions, even the presence of a dog that is different from the one that bit 
us can evoke fear. It may not be logical, but it is functional, in the sense that 
it protects us from harm. 

 Impulse 

 According to Goleman (1995, p. xii), “Impulse is the medium of emotion.” 
Once information passes through the emotional filter the emotional reaction is 
often accompanied by an impulse to take action. At low levels of emotional 
intensity the impulse to take action may be absent, as there is no signif icant 
impetus. As the emotional intensity increases so does the impulse to take 
action. And at extreme levels of emotional intensity, the urge to take action 
may outstrip the normal cognitive controls as may occur in either panic or 
rapture. 
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 Factors That Result in the Anchoring of Emotional Beliefs 

 Emotional Attachment 

 Perhaps the most obvious emotionally biasing mechanism is our emotional 
attachment to our beliefs. By attachment, we mean an emotional bond with 
a belief, typically as a result of some emotional investment. There are many 
reasons why people may invest their emotions in their beliefs and many ways in 
which emotional investments may be made. Three of the most evident are lik-
ing, the satisfaction of emotional needs, and ownership. Other ways in which 
our beliefs may become anchored include emotional commitment, embedding, 
and personality. 

 Liking 

 One of the ways by which our beliefs become anchored is through an emotional 
attachment to what that belief represents. If a belief makes us feel good about 
ourselves we tend to like that belief and resist giving it up. For example, we 
like to believe we are good, kind, and attractive people. If somebody challenges 
your belief that you are a beautiful person, whatever your physical appearance, 
it is likely they will receive disagreement. This type of attachment is especially 
likely to be found in beliefs that bolster our self-esteem. 

 Likewise, we may also resist information that is perceived as a threat to our 
personal goals or values. For example, one young college student decided to 
major in engineering. When his guidance counselor warned that this might not 
be a wise choice for him because he had performed poorly in math, the student 
dismissed this suggestion as incompatible with his goal to become an engineer. 
It didn’t matter to the student that math is one of the major tools used by engi-
neers. All that mattered was that he wanted to become an engineer, regardless 
of the obstacles. 

 Satisfaction of Emotional Needs 

 One of the reasons we may become emotionally attached to a belief is because 
it satisfies an emotional need. Emotional needs refer to a variety of psychologi-
cal conditions that must be satisfied before healthy emotional functioning can 
occur. They typically refer to attractor states, in the sense that we feel comfort-
able, or even happy, when they are satisfied. If they are not satisfied, we tend to 
feel uncomfortable, experience an increase in our arousal, and strive to satisfy 
them, until we either succeed or give up. If they remain unsatisfied we tend to 
feel very uncomfortable, disoriented, or even depressed. 

 Although there is no consensus among psychologists about precisely what 
these needs are, there is widespread agreement that we all have emotional 
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needs. And most psychologists agree on some of the most basic of these needs. 
As suggested by Abraham  Maslow (1943 ), one of our most basic human emo-
tional needs is for security. Feeling secure means that we feel safe, because 
there is no immediate threat to our survival or well-being. Another emotional 
need that Maslow referred to is the need for self-esteem. This refers to the 
need to feel good about ourselves. Judith  Rodin (1983 ;  Rodin and Langer, 
1977 ;  Rodin et al., 1980 ) found that we also have a basic need for control. This 
refers to the feeling that one can exert inf luence over one’s environment. In 
one study Rodin ( Rodin and Langer, 1977 ) found that elderly people who 
lacked a sense of personal control displayed worse health outcomes than those 
who felt a greater sense of control over their environment. There is also a great 
deal of evidence to support the existence of a need for attachment (e.g.,  Ain-
sworth et al., 1978 ). This need is similar to the need for belonging described by 
 Maslow (1943 ) and is characterized by an intense desire to have others approve 
of us, to feel as though we are part of an exclusive relationship with someone 
else. In fact, there is a psychological disorder referred to as the failure to thrive, 
in which children who do not receive satisfactory warmth from their parents 
literally fail to grow to normal height ( Iwaniec et al., 2003 ). Finally, we appear 
to have a need for transcendence. In 1943 Maslow argued that the need for self-
actualization was our highest-level need. He observed that this is a higher order 
need that is only felt after lower level needs (such as security, belonging, and 
self-esteem) have been satisfied. However, in an often neglected article pub-
lished in 1969 ( Maslow, 1969 ), he argued that we have a still higher level need 
to feel as though we are part of something greater than ourselves. He referred 
to this need as the need for transcendence. 

 Joanne  Rivera (2017 ), a clinical psychologist in New York City, has 
observed that our psychological needs inform our beliefs. This is true in 
several respects. First, the domains in which we have psychological needs 
receive top priority when it comes to forming new beliefs. We need to feel 
safe, so we focus our attention on this before most other stimuli, and form 
beliefs that relate to our security. Second, beliefs that are presumed to satisfy 
these needs tend to be more central and embedded than other beliefs. For 
example, the belief that it is safe to be around our signif icant others is vital to 
our well-being, and so such beliefs are accorded a high priority. Third, once 
such beliefs are formed their importance makes them particularly likely to 
resist revision. It’s as though we have too much to lose to risk the disconfir-
mation of beliefs that are vital for our psychological health. This is one of the 
reasons why it can be so diff icult to let go of a long-standing relationship with 
a signif icant other, even if that relationship is no longer in our best interest, 
or even if it is physically harmful. 

 Let’s use the need for security as an example. Emotional security is a goal 
that is achieved by the satisfaction of safety needs. If a child is afraid of the 
dark, he may call out to his father at night. Perhaps the father comes to the 
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child’s bedroom, gives him a hug, and says, “Don’t worry. The dark may 
seem scary, but everything will be ok. Your mother and I are in the next 
room. We will protect you. If you need anything just call us and we will 
come.” As a result, the child may form the belief that his parents will protect 
him and everything will be ok. That belief in the protection by his parents 
may become a powerful central belief that inf luences that child, not only 
at night but also at other times. It offers peace of mind, comfort in a time 
of distress. The adoption of the new belief may enable the child to feel as 
though he has more control over the situation than when he thought he was 
alone. And, once the belief in the protection from his parents is in place, the 
possibility of this belief being untrue may be scary. After all, if his parents 
won’t protect him he may feel once again as though he has lost control and 
is in danger. 

 This may be a particularly strong type of emotional attachment, which Pop-
per (1996, p. 130) summarized when he wrote, 

 Whenever we happen to be surrounded by either a natural environment 
or a social environment of which we know so little that we cannot pre-
dict what will happen, then we all become anxious and terrified. This 
is because if there is no possibility of our predicting what will happen in 
our environment—for example, how people will behave—then there is 
no possibility of reacting rationally. 

 Therefore, beliefs that satisfy emotional needs are accorded a more central and 
enduring place than other beliefs. 

 Ownership 

 We also tend to become attached to beliefs the way we are attached to val-
ued possessions. This is because beliefs contain information that may be useful 
for adaptation, if not survival. Losing a belief is tantamount to losing a valu-
able tool. The more central the belief, the more valuable it is as a possession. 
The possibility that we make such investments is suggested (but by no means 
proven) by studies finding that people tend to hold on to newly formed beliefs 
even after the evidence that gave rise to them has been proven false (Anderson 
and Kellam, 1992). Gilovich (1991, p. 76) observed, “Ownership creates an 
inertia that prevents many people from completing many seemingly-beneficial 
economic transactions. What one side is willing to give up tends to loom larger 
to that side than to the side receiving it.” Ownership of a belief tends to mag-
nify its value to the owner. After all, the owner is most aware of the benefits 
of the belief. It’s a little like the study by  Lambert et al. (1949 ) that found that 
children tended to increase their perception of the size of a poker chip after they 
learned they could use it to get candy. 
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 Emotional Commitment 

 Still another manner in which we may become attached to our beliefs is through 
emotional commitment. This possibility is supported by the results of a study 
conducted by Millar and Tesser (1986). They found that people who were more 
highly committed to a view “produced a more highly inter-correlated set of 
attribute dimensions (M = .798) than did uncommitted subjects (M = .538)” 
(Millar and Tesser, 1986, p. 268). This is generally consistent with the idea that 
forming a commitment to a belief may be associated with an increase in the 
inter-correlations between different dimensions of that issue and so increase the 
degree of embeddedness of that belief (e.g., see Pomerantz et al., 1995;  Tesser, 
1978 ). The inter-relatedness of dimensions is precisely what we would expect 
to find as a characteristic of embeddedness/entrenchment. In addition, Millar 
and Tesser (1986) describe the commitment displayed by participants in this 
study as “motivational.” 

 Emotional Embedding 

 Once a belief has been formed it may become anchored through a process 
referred to above as embedding. Emotional embedding may be achieved through 
a variety of processes. Of particular interest here is the tendency of beliefs to 
become embedded, and then entrenched, in a broad network of related values. 
Our values represent cognitive and emotional dispositions to objects, events, 
concepts, and people (Bem, 1970). They represent, “preferred end states . . . 
and preferred ways of doing things” (Tesser and Shaffer, 1990). In general, 
most of our beliefs are consistent with our values. Because many of our values 
are rooted in social norms, we may have grown up with them (often without 
question) and may even be unaware of some of them. As a result, some of our 
resistance to changing our beliefs comes from the “stability” of the underly-
ing values they ref lect (Nisbett and Ross, 1980). As the values within which a 
belief is embedded, or upon which a belief is based, become stronger, or more 
central, that belief tends to become more resistant to change (Baron,  1988;  
 Chaiken et al., 1989 ). 

 Personality 

 Finally, some people have a type of personality that is characterized by a ten-
dency to preserve their beliefs intact. Two examples of this are rigidity and 
addictiveness. People who suffer from cognitive rigidity (or dogmatism or 
closed mindedness) have a tendency to resist changing their beliefs. This ten-
dency has been analyzed elsewhere ( Rokeach, 1960 ). Likewise, people who 
tend toward addiction may hold on to their beliefs out of a sort of emotional 
addiction to their beliefs. 
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 Emotions Toward Learning 

 Knowledge gotten under compulsion has no hold on the mind. 
 (Socrates) 

 How we feel about a subject inf luences how we think, and learn, about that 
subject. As we form emotional dispositions toward different objects and events 
we find that our tendency to approach, or avoid, each topic inf luences our 
learning about that topic. As a result, our learning is inf luenced by the ways we 
feel about learning itself, the learning environment (e.g., school), our instruc-
tors, and the subject matter (e.g., math or history). 

 Many people have emotional dispositions toward learning itself. Some peo-
ple claim to like to learn while others are neutral and still others claim to 
not like learning. Anthony Robbins (1993) describes a young man who was 
referred to him by his parents because of his poor performance in school. Dur-
ing their conversations Robbins discovered that the young man did not like 
learning. What he really liked was surfing. As a result, he invested a lot of 
time and effort into surfing (with considerable success) but little in academic 
pursuits (with considerable failure). Gradually, Robbins began to ask the young 
man what he liked about surfing. He went on to ask how the young man had 
learned to surf and whether he enjoyed learning new surfing techniques. As 
they continued to talk about learning and surfing the young man realized that 
he was good at learning, especially when it came to surfing. More importantly, 
the young man came to realize that he liked learning, especially when it came 
to surfing. After a few sessions, the young man’s grades began to improve, a 
little at first, then significantly. 

 A careful analysis of this process will reveal that Robbins used classical con-
ditioning with the young man. By helping him to form an association between 
positive emotions and learning he changed the young man’s attitude toward not 
only learning but also school, as a result of which his academic performance 
improved. 

 The way we feel about the learning environment also affects our learning. 
When children don’t like their school or their teacher, they tend not to want to 
go to school or class. They tend not to want to do the homework for that class 
either. It’s as though the way they feel about their school/teacher contaminates 
everything associated with that school/teacher. In many cases, their dislike of 
school is a result of a negative experience at school, such as bullying, or poor 
performance. In other cases, the dislike of a teacher may cause a lifelong dis-
like of a particular subject. On the other hand, many students have developed 
a lifelong affinity for a particular subject after taking a course with a highly 
inspirational teacher. 

 Also important is how we feel about particular subjects, such as math or 
history. When we like a subject we may invest considerable time and energy 
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into learning about that subject, much as Robbins’ surfing student earlier. In 
the case of geniuses, they can’t get enough. They are intrigued (some would 
say fixated) and may dedicate their entire adult life to learning about one topic. 

  Deci and Ryan (2000 ) have conducted a great deal of empirical research 
to better understand the role of motivation in learning. They observe that we 
range from disliking learning about a topic to studying that topic in order to 
obtain rewards (such as money in exchange for good grades) to studying a topic 
for personal satisfaction. They label these as amotivation, extrinsic motivation, 
and intrinsic motivation, respectively. Their large body of research reveals a 
consistent pattern, i.e., that intrinsically motivated learning is the most effec-
tive, yielding the highest level of performance. This finding is affirmed by high 
level performers who sometimes express surprise at being able to get paid for 
doing the work they love. 

 If positive emotions are conducive to learning, it should come as no surprise 
that negative emotions may impair learning. Emotions like hate, anxiety, and 
fear may hijack our rational mind and learning capacity. Students who hate or 
fear their teacher tend to resist the efforts of that teacher. Stress, in particular, 
tends to have an adverse effect on learning, especially when it is extreme. Inter-
estingly, the Yerkes Dodson law ( Yerkes and Dodson, 1908 ) observes that low 
levels of stress may also impair learning, by providing insufficient motivation to 
learn. Moderate levels of stress may facilitate learning, e.g., by helping us focus 
our attention on the relevant stimuli. On the other hand, extreme stress tends 
to impair learning, as curiosity may give way to panic. 

 Anxiety works in a similar way. For example, fear of the unknown is one 
type of anxiety. In order to overcome this fear, we sometimes form beliefs to 
explain what we don’t understand. The Greeks, Romans, and Egyptians all 
believed that different Gods controlled different aspects of our lives. If you 
wanted to succeed in love you prayed to Venus, the Goddess of love. Of course, 
it didn’t really change anything, but it made people feel better. And if things did 
work out, then that confirmed that the God had granted your request. The point 
is that we sometimes form and sustain beliefs because they make us feel better. 

 Epistemic Emotions 

 Recently, new avenues of investigation have been opened into what have been 
referred to as “epistemic emotions.” These are emotions that are believed to 
play a role in knowledge acquisition and revision. They include shame, pride, 
surprise, curiosity, enjoyment, confusion, anxiety, frustration, and boredom 
( Pekrun and Linnenbrink-Garcia, 2014 ). Each is believed to exert a distinctive 
inf luence on how or why we learn, and may be present in students or educa-
tors. While it is too early to say for sure, it seems likely that each emotion will 
also exert a different inf luence on resistance to belief revision (e.g., Vogl et al., 
2019). 
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 One important insight that has been generated from this perspective, which 
is relevant to our work, is that it is overly simplistic to assume that negative 
emotions only exert a negative inf luence on learning and that positive emotions 
only exert a positive inf luence on learning.  Fiedler and Beier (2014 ) observe 
that negative moods (such as anxiety) may cause us to increase our efforts to 
learn material, while positive moods (such as satisfaction) may cause us to stop 
learning too soon. In addition, they note that 

 negative mood enhances performance on accommodative tasks that call 
for detailed stimulus assessment in accordance with externally provided 
rules. Positive mood, in contrast, benefits performance on assimilative 
tasks that depend on exploration and the creative ability to go beyond the 
given stimulus input. 

 ( 2014 , p. 51) 

 Mechanisms of Emotional Inertia 

 Once our emotional evaluations of stimuli become established, they bias the 
subsequent processing of information. By mechanisms of emotional inertia, we 
mean emotionally biased forms of processing information that preserve, or even 
bolster, our existing beliefs. Before discussing specific mechanisms of emotional 
inertia, however, we must note that although we have beliefs about emotions and 
emotions about beliefs, beliefs are cognitive phenomena and emotions are affec-
tive phenomena. Our emotions do not manipulate beliefs directly. Rather, they 
inf luence the selection and implementation of the cognitive mechanisms that 
process information. While cognitive mechanisms may be employed to achieve 
emotional goals (such as when we devise excuses to avoid unpleasant tasks), 
the quintessential emotional contribution towards our resistance to changing 
our beliefs is motivational (such as when we experience negative emotions in 
response to potential change). 

 Attachment 

 Although attachment may serve primarily as an anchoring mechanism (e.g., 
via possessiveness and commitment), it may also exert an inertial inf luence 
on the processing of information. There are several ways in which this may 
happen. 

 Selection of Focus/Interest 

 Piaget argues that emotions inf luence our thinking by inf luencing the stim-
uli we select for further processing, or what he calls the “content of interest” 
(Piaget, 1981, pp. 33–34). He argues that we are attracted to those things we 
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like and repelled by those we don’t. And so, our thinking gravitates toward 
those things we like and away from those we don’t. In short, we tend to think 
most about what is most emotionally appealing to us. This facilitates the pres-
ervation of our beliefs by increasing the probability we will encounter the same 
evidence we used to form our beliefs. It must also be acknowledged, though, 
that we sometimes allocate a great deal of thought to things we don’t like. This 
may occur when we encounter an unpleasant stimulus that arouses us to take 
mental and/or physical actions to deal with it. Under such conditions, we may 
allocate additional thought and actions toward that stimulus until we find a way 
to cope with it. 

 Sunk Cost Effect 

 The sunk cost effect (also referred to as the escalation of commitment, though 
 Sofis et al., 2015 , offer a different take on this) is often defined as the tendency 
to adhere to a selected course of action beyond the point at which new evi-
dence would lead an “objective” observer to abandon that course of action, 
e.g., either because it is found ineffective or because a superior alternative is 
available (Nozick, 1993). When people bolster their decision by increasing their 
commitment to an increasingly bad investment, they are displaying the sunk 
cost effect ( Staw, 1976 ). One of the most common examples is when we buy 
shares of stock in a company that we expect to increase in value. If the shares 
actually decrease in value many people will buy more shares, under the belief 
that if the stock was a bargain at the original buying price, it is even more of 
a bargain at the new low price. As the price continues to decline that investor 
may buy more and more shares, under the advice, “Buy when there is blood in 
the streets.” The problem is that the company may go bankrupt and the inves-
tor may lose all of his money. This also often happens in other domains, such as 
personal relationships, in which a partner’s unacceptable behavior is discounted 
in favor of preserving a failing relationship, and so we try harder to sustain an 
unsustainable relationship. 

 As with other examples of inertia, we believe the sunk cost effect ref lects 
the adoption of a belief followed by the tendency to be insufficiently sensitive 
to disconfirming evidence and a concomitant failure to modify or abandon the 
now discredited belief. In effect, it ref lects a failure to adapt our beliefs to the 
evidence available. Although many putative explanations of this phenomenon 
have been explored, two that seem to garner significant support are the amount 
of initial investment in something, and the extent of one’s self-justification for 
the decisions made ( Sleesman et al. (2012 ). When our initial investment in 
something (e.g., a relationship) is large, we tend to want to preserve our invest-
ment. Likewise, the more we convince ourselves that our investment was a 
good one, the more we tend to hang on when it goes bad. We believe both of 
these ref lect emotional investments that anchor our attachment to a belief and 
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bias our subsequent processing of information in favor of preserving our invest-
ments. That is, we continue to invest in what we wish to be true. 

 Arousal 

 The second major way in which emotions facilitate resistance is through 
arousal. The most basic way this occurs is by inf luencing our investment of 
energy about a topic (Piaget, 1981). Piaget, for example, construed emotion as 
an energizing force. He said, “The energetics of behavior arise from affectiv-
ity whereas the structures arise from cognitive functions” (Piaget, 1981, p. 7). 

 A common example of arousal as a mechanism of emotional inertia is 
evident in the way we sometimes respond to challenges to our beliefs. If we 
believe one of our beliefs is being challenged, it may arouse an urge to defend 
that belief. The greater the challenge, and the stronger and more central the 
belief, the more emotional energy will be invested and the stronger will be the 
impulse to defend that belief. If the other person fails to acquiesce to our argu-
ments, we may grow frustrated. This frustration is characterized by a growth of 
arousal. When we are defending important central beliefs, we tend to increase 
our efforts as much as necessary to preserve our beliefs as intact as possible. As 
frustration grows in defense of passionately held beliefs, it adds pressure to our 
blood, color to our cheeks, and volume to our voice. We are preparing to take 
action, and must resist the urge to lash out with more than words. 

 Mood Congruent Memory 

 One phenomenon that may feed the arousal of our emotions, and the preserva-
tion of related beliefs, is mood congruent memory. Mood congruent memory 
refers to our tendency to recall personal experiences that are consistent with 
our present emotional state more readily than experiences that contradict our 
present emotional state ( Blaney, 1986 ,  Fiedler and Beier, 2014 ). For instance, 
when we are falling in love with someone, we easily recall many of the good 
things they have done with or for us. But when we are angry with that same 
person, we easily recall many of the bad things they did with or to us. 1  Similar 
findings have occurred in the study of attitudes, as related attitudes tend to 
be retrieved more readily than unrelated attitudes (e.g., see Judd et al., 1991; 
Snyder, 1984; Tesser et al., 1994). Snyder (1984, p. 280) has observed that 
“individuals are likely to remember those events that are congruent with their 
current conceptions of themselves, including their currently held attitudes.” 
He continues, “One potential consequence of the preferential remembering 
of mood congruent events is the perpetuation of mood states” (Snyder, 1984, 
p. 282). The activation of memories that are consistent with our emotional 
state makes mood consistent information available, but not mood discrepant 
information. This makes it easier to support than disconfirm beliefs associated 
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with that emotion. The memories resurface in the emotional climate they cre-
ated, keeping fresh the evidence that justif ies the beliefs that evoked them. We 
remember why we feel the way we do, and we feel justif ied in our feelings. 
This sometimes devolves into a pattern in which our beliefs contribute to the 
arousal of emotions that evoke related beliefs that further arousal in the same 
direction. 

 Response Polarization 

 One of the most frustrating experiences for participants in an argument occurs 
when they offer solid logical arguments against the views of their opponent and 
in support of their own position, but their opponent, instead of acknowledging 
their great ideas, actually becomes more extreme in their views. This type of 
increase in the extremity of an argument is called polarization ( Kuhn and Lao, 
1996 ). Response polarization is a type of response in which people respond 
to evidence that contradicts their belief by increasing the extremity of their 
belief. The fact that this type of response is so inconsistent with what might be 
expected has led many psychologists to explore this phenomenon scientifically 
(e.g.,  Chaiken and Yates, 1985 ;  Fryer et al., 2018 ; Judd et al., 1991;  Tesser, 1976 , 
 1978 ;  Davies, 1993 ;  Kuhn and Lao, 1996 ). In one study, Judd et al. (1991) found 
that merely responding to a question about one’s attitude a single time has 
the ability to cause that attitude to become more extreme during subsequent 
inquiries. In addition, even related attitudes that were not expressed tend to be 
expressed more extremely after the first attitude is sampled. A common conclu-
sion of these studies is that thought tends to strengthen attitudes by providing 
increased support of the initial view ( Tesser, 1978 ; Tesser et al., 1994), thus 
causing polarization. 

 Surprisingly, little attention has been given to the role emotions play in this 
type of reasoning. And yet, the sheer perversity of the response would seem 
to invite an exploration of the role of emotions. Some clues to this possibility 
emerged when  Miller et al. (1993 ) observed that polarization does not occur with 
all attitudes, and  Kuhn and Lao (1996 ) observed that it does not occur in all 
people. In fact, the results of studies conducted by  Kuhn and Lao (1996 ) and 
by  Miller et al. (1993 ) indicate that polarization may actually be atypical of the 
responses people make toward attitudinal stimuli. Response polarization is usu-
ally detected with issues that are important to the respondent (Lao, 1999;  Nau-
roth et al., 2014 ). This is the type of issue that is most likely to elicit an emotional 
response. Accordingly, another possible explanation of attitude polarization is 
that it ref lects a tendency for emotionally weighted thought to cause associated 
views to become more extreme. This is consistent with Goleman’s (1995, p. 60) 
observation: “The longer we ruminate about what has made us angry, the more 
‘good reasons’ and self-justif ication for being angry we can invent. Brooding 
fuels anger’s f lames.” 



Affective Resistance 101

 More recently, several studies have been conducted that more directly exam-
ined the role of emotions in attitude polarization. For example, Janek  Nelson 
(2008 ) assessed the role of emotions in the polarization of attitudes toward 
the sentencing of convicted criminals. He found that some emotions made 
strong contributions to the sentences recommended.  Weber (2010 ) found that 
emotions aroused in participants by political advertisements facilitated attitude 
polarization. Similarly,  Ergun (2011 ) found that emotions interact with moral 
preferences to inf luence the polarization of political attitudes. 

 The results of these studies seem consistent with still one more possibility. 
It is possible that when our beliefs about important issues are challenged, we 
experience an emotional arousal that is fueled by mood congruent thoughts 
that, in turn, move us away from the opposing arguments, however logical they 
may be. Thus, thought may fuel the f lames of emotional arousal which then 
cause polarization, at least in some people on some issues. 

 Backfire Effects 

 A phenomenon that is closely related to attitude polarization that has received 
signif icant attention during the past decade is backfire effects. Backfire 
effects are defined as the strengthening of one’s opinion in response to evi-
dence that contradicts that opinion (e.g., see  Trevors et al., 2016 ). Backfire 
effects have been studied in response to persuasive attempts involving topics 
such as the possession of weapons of mass destruction by Iraq, just before it 
was invaded by the United States of America ( Nyhan and Reif ler, 2010 ), 
video game violence ( Nauroth et al., 2014 ), and eating genetically modified 
foods ( Trevors et al., 2016 ). What is most important for our purposes is that 
many of these studies are examining the role of emotions in the backfire 
effect ( Nauroth et al., 2014 ;  Nyhan and Reif ler, 2010 ;  Nyhan and Reif ler, 
2017 ;  Trevors et al., 2016 ). For example,  Trevors et al. (2016 ) conducted an 
experiment in which they f irst determined the extent to which participants 
in their study identif ied with the need to only consume pure (i.e., not geneti-
cally modified) foods. They then exposed participants to information that 
either supported or rejected their point of view regarding the consumption 
of genetically modified foods. They found that exposure to information that 
was inconsistent with their personal self-concept was followed by the arousal 
of negative emotions, resistance to belief change, and a backfire effect. This 
effect was absent when the same counter attitudinal message was delivered 
to participants for whom the topic was not as important. The results of the 
 Trevors et al. (2016 ) experiment are generally consistent with a growing body 
of evidence supporting the view that emotions play an important role in the 
resistance to changing our beliefs, particularly when those beliefs are impor-
tant to us. These results also appear consistent with our suggestion above 
that emotional arousal may underlie response polarization and suggest that a 
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common thought-emotion arousal feedback loop may be at work in both of 
these phenomena. 

 Motivated Reasoning 

 The third major way emotions inf luence resistance to changing our beliefs is 
by inf luencing our reasoning. While the self-serving bias alluded to above may 
be described as a general disposition, it is manifested on the cognitive level by 
motivated reasoning. One of the most fundamental tendencies among living 
organisms is self-preservation. It is ref lected in efforts to preserve our bodies, 
egos, and beliefs. It is not surprising, therefore, to find that our thinking is 
often employed to defend our interests. Ziva  Kunda (1990 ) refers to the ten-
dency of our thinking to serve our interests as “motivated reasoning.” It goes 
beyond preservation of the body to include the defense of our emotional needs 
and rationalization of our desires. 

 Motivated reasoning differs from “logical” reasoning in that it is more heav-
ily inf luenced (biased) by our emotional preferences. In a sense, it is the emo-
tional processing of information. As a result, a core characteristic of motivated 
reasoning is that it is informed by a self-serving bias in which information that 
is perceived to be discrepant with our self-interests is more likely to be scru-
tinized and rejected than information that is compatible with our interests. It 
is characterized by the recruitment and allocation of cognitive resources for 
our personal benefit. More specifically, our emotions inf luence the acquisition 
and interpretation of information in a way that is conducive to preserving our 
preferences ( Chaiken et al., 1989 ; Goleman, 1995;  Kunda, 1990 ;  Nauroth et al., 
2014 ; Petty and Cacioppo, 1986). For instance, Albert  Ellis (1985 ) observes 
that some of his clients resist changing irrational beliefs because they derive 
some sort of advantage from those beliefs. He describes a young woman who 
complained that she is incapable of working full time and going to school at the 
same time. This irrational limiting belief enables her to preserve her comfort 
and increases the possibility that her husband will tell her that she doesn’t have 
to work full time any more. 

 There are several lines of evidence and reasoning that support the view that 
these biases ref lect emotional inf luences working through cognitive processes. 
In her seminal article on this topic, Ziva  Kunda (1990 ) notes that emotions 
affect reasoning by leading to the formation of directional hypotheses that are 
more likely to be confirmed than disconfirmed. She supports this claim by 
citing empirical evidence showing that people tend to report beliefs consis-
tent with the direction of their goals more often than inconsistent beliefs, that 
memories supporting desired conclusions become available with faster reaction 
times than contradictory memories (as in mood congruent memories), and that 
people use different statistical heuristics in response to different goals. That is, 
when they search their memory for information about their goals, the specific 
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goal inf luences which experiences and beliefs will be recalled. The outcomes 
of these biased forms of reasoning tend to be suspiciously consistent with our 
emotional preferences. It’s as though once our emotional preferences (and the 
beliefs that engender them) become entrenched they bias the subsequent pro-
cessing of information in their favor. Thereafter, we tend to reason from the 
assumption that our beliefs are true, and our biases justified. As a result, we tend 
to search for, and evaluate, evidence in a manner that increases our chances 
of preserving our preexisting beliefs. In effect, we are friendly toward belief 
conforming evidence and hostile toward belief discrepant evidence. This is 
particularly likely when new information is perceived as somehow threatening 
(Gregoire, 2003;  Nauroth et al., 2014 ;  Trevors et al., 2016 ). 

 As indicated by  Kunda (1990 ), one general bias of motivated reasoning 
involves an asymmetry in the effort made to search for evidence pertaining 
to different propositions. For example, Macrae and Hewstone (1990) note our 
tendency to accept belief confirming evidence at face value and to continue 
searching and analyzing evidence when it is inconsistent with our preferred 
views. And Gilovich observed, 

 When the initial evidence supports our preferences, we are generally sat-
isfied and terminate our search; when the initial evidence is hostile, how-
ever, we often dig deeper. . . . By taking advantage of “optional stopping” 
in this way, we dramatically increase our chances of finding satisfactory 
support for what we wish to be true. 

 (1991, p. 82) 

 Another general bias of motivated reasoning is the tendency to use criti-
cal thinking to evaluate evidence in a manner that yields emotionally satisfy-
ing conclusions. This is evident in many self-serving forms of reasoning. For 
example, in defining the “ingroup” as the group a person identif ies with and 
the “outgroup” as a group that is disliked, the “ultimate attribution error” is 
def ined by Macrae and Hewstone (1990, p. 335): “Positive ingroup behav-
ior tends to be attributed to internal factors, whereas similar outgroup behavior 
tends to be attributed to external factors. Conversely, negative ingroup behav-
ior tends to be attributed externally while the same behavior performed by an 
outgroup member tends to be attributed internally.” Likewise, many people 
tend to attribute their successes to their own efforts and attribute their failures 
to external factors (Gilovich, 1991). A related self-serving bias occurs when we 
readily believe f lattering things about ourselves and reject equally true unf lat-
tering things. And when it comes to evaluating the tests we take, Pyszczynski 
et al. (1985) found that subjects who had performed well on a test viewed that 
test in a more positive light (e.g., as more valid and accurate) than subjects who 
did poorly on that same test. They concluded, “These findings demonstrate 
that individuals judge information consistent with a self-serving inference to be 
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more valid than information inconsistent with such an inference” (Pyszczynski 
et al., 1985, p. 186). 

 Motivated reasoning has the advantage of preserving our belief in our own 
objectivity even as we pursue goals that are emotional (e.g., self-serving) in 
origin ( Kunda, 1990 ; Pyszczynski et al., 1985). Because of this Gilovich (1991, 
p. 80) said that our emotional bias “delivers its effects through processes that 
look suspiciously cognitive.” In addition, the results of a study by  Sinclair et al. 
(1995 ) and  Kunda and Oleson (1995 ) revealed that when people were con-
fronted with evidence that contradicts their stereotypes, they would often use 
higher levels of reasoning to disconfirm undesirable claims than to accept desir-
able claims. This strongly suggests that such biases are due not to a limitation of 
our “ability” to reason but rather the employment of reason for emotional (e.g., 
self-serving or self-esteem enhancing) purposes. This is also supported by the 
fact that even scientists with the most advanced training in scientific reasoning 
and methodology occasionally display biased forms of reasoning (Kuhn, 1970; 
 Plous, 1991 ). 2  

 Three General Emotional Dispositions 

 Piaget (1981) suggests that there are two basic emotional values, i.e., lik-
ing and disliking. Others (e.g.,  Kelley and Hughes, 2019 ) suggest that we 
may classify emotions according to whether they make us approach or avoid 
objects, people, or events. From this perspective, positive and negative emo-
tional states become the targets (and motivators) of approach and avoidance 
behaviors. That is, we seek conditions expected to yield positive emotions and 
avoid conditions expected to yield negative emotions. To this basic distinc-
tion, some psychologists add that we may also have a neutral evaluation (e.g., 
see  Kuhn and Lao, 1996 ). This may occur when we have not yet formulated 
an emotional preference, are indifferent, or have examined the issue at hand 
and concluded that the available evidence doesn’t warrant a preference for one 
emotional reaction over another. For example, in a study of the effects of evi-
dence on their views about capital punishment,  Kuhn and Lao (1996 ) excluded 
potential participants who had a neutral attitude about this topic. The concern 
was that participants who already had an opinion about capital punishment 
would process the evidence presented differently than participants who used 
that evidence to formulate an opinion. Thus, despite the wide range of specific 
emotions that may be identified, there are three general emotional disposi-
tions 3  that tend to color our interactions with stimuli. These are approval, 
neutrality, and disapproval. 4  Each of these dispositions inf luences our think-
ing, and learning, in different ways. 

 Each of these three emotional dispositions represents a reaction to the evalu-
ation of stimuli, ranging from extreme approval, through neutrality, to extreme 
disapproval. The modes referred to herein refer to our disposition toward the 
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stimulus that is currently the focus of our attention. This is because the act of 
focusing our attention tends to inf luence our emotional disposition in the direc-
tion of the one associated with the stimulus in our attention. In these disposi-
tions we find powerful, yet resistible, multifaceted tendencies to look for reasons 
to believe what we want to be true. 

 General Characteristics of Emotional Dispositions 

 Despite their different valences, the three general emotional dispositions share 
several properties. First, they are all characterized by a self-serving bias. That 
is, our emotional dispositions to stimuli ref lect our own personal, even idio-
syncratic, evaluation of how they affect us. Although our emotional evaluations 
may sometimes be inf luenced by the reactions of others, as in social referenc-
ing, they generally ref lect our own (hedonistic) interests. This is why two dif-
ferent people can have different emotional reactions to the same dog (e.g., “He’s 
so cute,” versus, “Get it away from me”). 

 Another property of these general emotional dispositions is that they display 
asymmetric processing. By this we mean that we treat information that is com-
patible with an emotional disposition differently than other information. First, 
as suggested by Bacon, we are inclined to look for ways to confirm our beliefs 
and justify our desires. We tend to approach evidence that is compatible with 
our emotional preferences and avoid evidence that is incompatible with our 
emotional preferences. For example, when someone is afraid of dogs, they more 
easily find evidence that is consistent than inconsistent with their beliefs about 
dogs. Although this particular bias is often evoked in the service of emotional 
dispositions, it is a well-known cognitive bias (referred to as confirmation bias) 
that will be discussed in more detail in  Chapter 7 , under cognitive inertia. 

 Second, we tend to approve of evidence that is compatible with our emo-
tions and disapprove of evidence that is incompatible with our emotions. As 
Gilovich (1991, p. 127) said, “We may become kinder to information that sup-
ports our hopes and rather critical of information that is antagonistic to them.” 
More precisely, we apply double standards. We do not process information 
about such stimuli in a neutral manner. Rather, we tend to loosen our standards 
for information that is compatible with our emotional beliefs and tighten them 
for information that is incompatible with our emotional beliefs ( Sinclair et al., 
1995 ). For example, when someone is afraid of dogs, they process information 
about dogs differently from information about stimuli they are not afraid of, 
such as cats. Even if they do not recall ever having been bitten by a dog, and 
were harmed (e.g., scratched) more often by cats than by dogs, they may believe 
dogs are dangerous and that cats are cute. This is another well-known cogni-
tive bias (referred to as biased assimilation) that is often evoked in the service 
of emotional dispositions. It will also be discussed in more detail in  Chapter 7 , 
under cognitive inertia. 
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 Third, our emotional dispositions to stimuli are correlated with differences 
in our propensity to have an open or closed mind. In general, we have an open 
mind when it comes to evaluating evidence about emotional stimuli that are 
compatible with our emotional disposition ( Kuhn and Lao, 1996 ; Lord et al., 
1979). On the other hand, we tend to have a closed mind to evidence that is 
incompatible with our emotional disposition. If we are afraid of dogs and are 
approached by a large dog that is wagging its tail, we may ignore the tail and 
focus on the teeth. We would also be skeptical toward the claim by a person 
who likes dogs that this particular dog is friendly. On the other hand, if we like 
dogs, we might interpret the wagging tail as a sign of friendliness. 

 Our emotional dispositions toward stimuli also inf luence our attributions 
toward those stimuli, causing what has been referred to as the halo and horns 
effects ( Kennon, 2011 ). When we feel fear toward a stimulus, we tend to attri-
bute negative properties toward that stimulus (the horns effect). When we har-
bor positive feelings toward a stimulus, we tend to attribute positive properties 
toward that stimulus (the halo effect). For example, if we fear dogs and see one 
approaching us, we may presume that it wants to bite us. But if we like dogs and 
see one approaching us, we may presume that it wants to be petted. 

 Finally, the intensity of emotional arousal will vary from one stimulus to 
another. In general, the stronger our emotional reaction to a stimulus, the more 
extreme will be our biases toward that stimulus. As we move further away from 
a neutral emotional disposition, there is likely to be a corresponding increase in 
the susceptibility to using biased forms of information processing. If we are very 
afraid of dogs, our self-serving bias will be strong, we will be more extremely 
asymmetric in our processing of information about dogs, we will be more critical, 
and less open minded about dogs, and we will likely have more extremely nega-
tive attributions than if we are not afraid of dogs, or than we will have toward 
stimuli that are not dogs. 

 Note that the foregoing paragraphs refer to our “dispositions.” These are 
general tendencies. In theory, these tendencies are surmountable, that is, we may 
choose not to succumb to our emotional dispositions. We have some degree 
of control over our emotional dispositions and behaviors. However, it is more 
difficult to override strong emotional dispositions than weak dispositions. In 
extreme cases (e.g., such as phobias) we may only be able to override our 
emotional dispositions with outside help. 

 Approval Mode 

 Approval mode is a way of thinking about stimuli (i.e., objects, people, events, 
beliefs, claims, information) that is biased in their favor. It is characterized 
by a disposition to approach and/or approve of a stimulus. We may discern in 
approval mode all of the properties listed above. First, there exists a self-serving 
attraction to the object of approval. We are likely to perceive some personal 
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advantage of an alliance with this stimulus. This manifests itself in approach, or 
approval behaviors. For example, in conversations we may tend to say “Yes” a 
lot, smile or laugh, and generally feel relaxed. Second, the disposition toward 
approval involves an asymmetry in the processing of information about that 
object. When we are in approval mode, we are inclined to find ways to believe in 
the goodness of the stimulus. And when we find them, we accept them more 
readily than opposing information. For example, when we are falling in love 
with someone, it is easy to find evidence that they reciprocate our affection; 
after all, he/she did smile at you. Third, at extreme degrees of approval, we 
may all but suspend our critical thinking and accept whatever confirmatory 
evidence is offered. At this point we move from open to closed mindedness. 
For example, an acquaintance of one of the authors is a woman who formed 
a deep regard for a real estate broker. When he recommended that she buy a 
particular house at an exorbitant price she agreed with relatively little debate. 
She conducted no independent research into the reputation of the broker or 
the house. And when he told her she would not need a lawyer to conduct the 
transaction she not only agreed, she even displayed hostility when her adult 
daughter vociferously encouraged her to engage in more due diligence. It is 
unlikely that she would have followed this man’s advice so blindly if she had 
not already approved of him. 

 When someone is in approval mode he also tends to attribute positive quali-
ties to the object of his attention, sometimes referred to as the “halo effect” 
( Thorndike, 1920 ). For instance, we tend to assume that people we like are 
nice, intelligent, and like us back. 

 As one’s degree of approval increases, there is a growing risk that the indi-
vidual will accept any confirming evidence, no matter how f limsy, and reject 
any disconfirming evidence, no matter how strong. For example, if we like a 
particular candidate for a political office and we discover that he has engaged 
in undesirable behavior, we may reject that information as false news, as biased, 
or as “alternative facts.” Alternatively, if we cannot so easily dismiss the offend-
ing information, we may integrate the new information with our preference by 
concluding that his major positive traits far outweigh his few minor deficien-
cies. Perhaps, we might even sigh and say, “No one is perfect.” 

 Finally,  Fiedler and Beier (2014 ) suggest that positive moods tend to facili-
tate the integration of diverse elements of our observations in creative ways. As 
a result, positive moods are more conducive than negative moods for f lexibility, 
problem solving, and creativity. 

 Neutral Mode 

 Neutral mode may be defined as an orientation toward stimuli that is relatively 
unemotional. As noted above, neutral mode may occur when someone has not 
formed a belief about a particular topic or when they perceive the pros and cons 
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about that topic to be in balance. At first glance it might seem as though neutral 
mode is ideal for unbiased thinking, since it is less swayed by our emotional 
investments. However, this is misleading, since our emotional investments in 
stimuli are correlated with interest and arousal. If we have no emotional invest-
ment in a stimulus, we may have little incentive to think about, or even pay 
attention to, that stimulus. It is rare for us to pay much attention to stimuli 
that do not interest us. Under these conditions, it is common to employ heu-
ristic (automatic) forms of information processing. The attitude may be one of, 
“Why bother?” One likely outcome is that a person may be open to change but 
unlikely to exert the energy to do so. On the other hand, there are degrees of 
indifference, and there is curiosity. 

 It is also tempting to think that neutral thinking is unbiased, but this is not 
entirely correct. Emotions are not the only biasing inf luences on our thought. 
As we will discuss in the next few chapters, we harbor many biases that are 
not emotional. On the other hand, the lack of strong emotional interests in 
neutral mode reduces the risk of the type of biasing inf luences associated with 
emotional hijackings. Without attachment to any particular outcome, neutral 
thought is free to follow the evidence. 

 The ideal form of neutral mode is dispassionate observation. In this mode, 
we have no preferred outcomes. We can observe things as they are, not as we 
would like, or expect, them to be. As a result, thought may be symmetric, in 
the sense that we give equal weight to the pro and con side of arguments. Under 
these conditions the main asymmetries in processing information may be those 
due to one’s degree of specialized knowledge across diverse domains. 

 When thought is neutral, we are also less likely to encounter biased attribu-
tions. That is, if we are neither attracted nor repelled by a stimulus, we have no 
reason to impute positive or negative qualities. In this case, the halo effect is 
neutralized, in the sense that we have no particular expectations about the good 
or bad qualities of the stimulus. 

 When it comes to neutral mode, it is not true that it is not critical. Clear 
reasoning should always entail some degree of critical thought. Thus, neutral 
mode does not mean that we accept things at face value. Instead, it means that 
we evaluate the alternatives fairly and critically, without preordained conclu-
sions. Again, we are free to follow wherever the evidence leads. Similarly, neu-
tral mode is generally characterized by an open mind, provided we accept that 
being open is not the same as uncritical acceptance. Finally, neutral thinking 
may have degrees. As we evaluate available evidence, we may move out of neu-
tral mode to a more positive or negative evaluation of the stimulus in question, 
as we form our belief(s) about a topic. We may acknowledge that the evidence 
seems to favor one conclusion over another, but not commit to any specific 
conclusion, perhaps pending the acquisition of more information, or further 
thought. Similarly, we may harbor a neutral perspective about an important 
topic as we accumulate more information. That is, we may be neutral about a 
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topic yet burn for a solution. For example, in trying to decide which under-
graduate college to attend, we may narrow down the options to a small number 
of equally appealing alternatives, each with offsetting advantages and disadvan-
tages. In this case, our belief about which college is best for us may depend on 
the acquisition of additional information before we commit to one particular 
belief. In spite of our lack of commitment to any particular college, we may 
engage in intense deliberation as we try to form a belief about which college is 
best for us. Under these conditions, changing beliefs may occur relatively freely 
and painlessly in response to counter-attitudinal information (Sarup, 1981; 
 Trevors et al., 2016 ). 

 Opposition Mode 

 Opposition mode is a disposition to oppose the stimulus that is the focus of our 
attention. It is characterized by displeasure with the status quo and psychologi-
cal polarization, or mental movement away from the offending stimulus (e.g., 
by either fight or f light). 

 In correspondence with the argumentation/dismissal forms of argument 
described in  Chapter 4 , some interesting work by Eagly and Chaiken (1995) 
suggests that there may be two forms of opposition mode, i.e., active and passive. 
These types are generally consistent with the dual functions of the sympathetic 
nervous system to prepare us for either fight or f light. They are suggested by 
 Shakespeare (1603 ) when Hamlet says, “Whether tis nobler in the mind to suf-
fer the slings and arrows of outrageous fortune, or to take arms against a sea 
of troubles, and by opposing end them?” An active form of opposition might 
consist of taking action against the stimulus that displeases us, such as by pay-
ing close attention to the arguments being presented and then trying to refute 
them. Eagly et al. (1995) believe this approach is facilitated by the possession of 
unambivalent beliefs and the possession of “a large number of beliefs about an 
attitude object” (Eagly et al., 1995, p. 423). A passive form of opposition might 
consist of selectively ignoring belief discrepant information. This could take 
many forms. For instance, 

 Ignoring could take place through processes occurring at any of several 
stages of information processing: perceivers could fail to expose them-
selves to the information or fail to attend to it if they were exposed; they 
could perceive or interpret the information in a biased way or grossly 
reject its validity; they could have “memory problems” consisting of a 
failure to store information or difficulty in retrieving it. 

 (Eagly et al., 1995, p. 423) 

 Alternatively, information that is discrepant with one’s own beliefs might be 
ignored because it is perceived as uninteresting, nonsensical, or unintelligible. 
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Finally, opposition might consist in apparent overt acceptance and covert rejec-
tion of unpalatable claims. 

 In opposition mode critical thinking takes on two meanings. On one hand, 
critical thinking is characterized by an “objective” analysis of the facts while 
resisting undue inf luence from either external sources or preexisting beliefs. 
That is, we make a sincere effort to let our beliefs be guided by the available 
evidence. On the other hand, opposition mode tends to be antagonistic toward 
views that oppose our own. When critical thought occurs in this mode it is 
conducted in the service of disconfirming claims we do not want to be true, 
often because they make us uncomfortable or threaten our existing beliefs. 
Under these conditions, we tend to fold our arms and say, “No” a lot. 

 Opposition mode shares with approval mode an asymmetry of informa-
tion processing, as we readily accept desirable views and challenge antagonistic 
views, though here the focus is on challenge. That is, whereas approval mode 
is characterized by an attempt to confirm desirable beliefs, opposition mode is 
characterized by an attempt to disconfirm undesirable claims. Under these 
conditions, each side is likely to accept confirming evidence at face value and 
challenge opposing evidence and arguments at every turn (Lichtenberg, 1984). 
Goleman (1995, p. 295) has observed, 

 This is why it is so hard to reason with someone who is emotionally 
upset: no matter the soundness of your argument from a logical point of 
view, it carries no weight if it is out of keeping with the emotional con-
viction of the moment. 

 What’s more, people in opposition mode may literally raise the quality of their 
argument in response to information that contradicts their beliefs  (Sinclair et al., 
1995 ). As in approval mode, there is also an asymmetry with respect to open 
mindedness. That is, in opposition mode we are open to information that is 
consistent with our views but closed to information that is inconsistent with 
our views. Thus, we readily accept negative descriptions of our target while 
rejecting positive descriptions. 

 As we move away from emotional neutrality toward emotional extremes, 
we are also likely to find movement away from open-minded thinking toward 
closed-minded thinking. At low to moderate levels of arousal there is likely 
to be a reliance on relatively objective forms of information processing. But 
as negative emotions are aroused the reliance on objective forms of reasoning 
may succumb to more biased forms of thought, as logic becomes superseded by 
emotions. This may be accompanied by a growing resistance to exerting the 
mental energy necessary to either consider the other person’s point of view or 
revise one’s own opinions away from one’s original point of view. 

 When a person feels a strong emotional resistance to a new idea there is a 
possibility they will go into opposition mode, depending on how strongly they 
feel about the issue and their degree of commitment. As the personal relevance, 
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commitment, and investment in the issue increase so will the inclination to go 
into opposition mode. Under these conditions, cognitive processing of infor-
mation is likely to increase (Pomerantz et al., 1995) and to be biased in favor 
of the preferred belief and against the antagonistic belief. Under the inf luence 
of extreme emotions, we may not think straight. If we do not quickly prevail 
in our argument, we may grow frustrated and become increasingly aroused 
and polarized. In extreme opposition mode people may oppose whatever the 
other person is saying, no matter how logical or reasonable it may seem to 
either an impartial observer or even to the same person at another time. As 
Goleman (1995, p. 62) observed with respect to people who are suffering from 
what he calls emotional hijackings, “At this point people are unforgiving and 
beyond being reasoned with; their thoughts revolve around revenge and repri-
sal, oblivious to what the consequences may be.” Under such conditions, it 
is not uncommon for people to voice disagreement with the claims of others 
before they have finished their sentence, and sometimes before they even utter 
a word. This is most likely to occur with important central beliefs, as with self-
image or religious beliefs. 5  

 Another characteristic of disapproval mode is the occurrence of the horn 
effect. When this happens, we tend to attribute negative qualities to the person 
or stimulus with which we disagree. It’s as though the negative emotions we 
experience in the context of that stimulus generalize to other characteristics of 
the stimulus. As a result, it is not uncommon to find that we demonize people 
whose beliefs are greatly discrepant from ours, especially when the beliefs are 
central and important to us. 

 Finally,  Fiedler and Beier (2014 ) suggest that negative moods tend to facili-
tate attention to detail. As a result, negative moods are more conducive than 
positive moods for following externally provided rules and conformity. 

 In general, as the personal relevance, commitment, and investment in the 
issue increase so will the inclination to go into opposition mode. When a per-
son feels strong emotional resistance to a new idea their level of arousal and 
amount of thought tend to increase (Pomerantz et al., 1995), and more of these 
signs are likely to be demonstrated. 

 Defense Mechanisms 

 Some of the most blatant examples of emotionally biased information process-
ing were offered by Anna  Freud (1937 ). She argued that defense mechanisms 
are ways in which we distort reality in order to protect the ego from feel-
ings of anxiety. For instance, in rationalization, people find socially acceptable 
excuses for doing socially unacceptable things. In repression, we put undesir-
able thoughts out of our awareness. In projection we ascribe our undesirable 
beliefs to others. And in denial, we deny the truth of the evidence before us. 
In each of these cases we process information in accordance with a self-serving 
bias that enables us to believe what we wish to be true. 
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 Emotional Disabilities 

 Emotional disabilities may be defined as conditions in which our emotions 
interfere with our ability to perform normal daily acts, such as learning (e.g., 
 United States Department of Education, 2004 ). Although there are many spe-
cific emotional disabilities, some of them are characterized by the presence of 
emotions (or emotional extremity) that are seriously incompatible with the 
available evidence. Under such conditions our emotional reactions tend to not 
only exceed what is objectively called for, but may even impair normal func-
tioning. Common among these are disorders such as emotional addictions, pho-
bias, and post-traumatic stress disorder. In each of these, we believe there is at 
least one underlying belief that is irrational, entrenched, and resistant to change. 

 Addictions 

 Although many addictions are physical, some are emotional. For example, in 
codependency, one person is attached to another in such a way that they accept 
persistent neglect or abuse without leaving. They often voice dissatisfaction 
with their errant partner and may even acknowledge that their relationship is 
unhealthy, and yet they cling to their partner in the face of adversity. In such 
situations, psychologists have observed several irrational beliefs that underlie 
this irrational behavior ( Ellis, 1985 ,  2002 ). One such belief is that they are 
unworthy of better treatment or a better relationship/partner. This belief is par-
ticularly common among people suffering from low self-esteem. These people 
often believe they are not as good as other people, or don’t deserve better 
treatment. Such views are often preceded by negative appraisals from signifi-
cant others (e.g., a parent or respected teacher saying, “You’ll never amount to 
anything”) or significant failures (e.g., lost love). In some cases, this behavior 
is associated with a sunk cost effect, in which people have invested a great deal 
of their emotions into a relationship and are afraid to lose their partner because 
they don’t want to lose their emotional investment. In other cases, there is a 
belief that the errant partner really does love them but has difficulty expressing 
it. A person may note that his partner “has issues” that effectively give her a 
free pass to mistreat him. Or he may believe his partner will change, if only he 
can love her well enough. After all, he reasons, love conquers all, or love will 
prevail. Hanging on to such beliefs in the face of disconfirming evidence has 
been the source of a great deal of unnecessary suffering. 

 Phobias 

 Another emotional disability in which entrenched irrational beliefs are impli-
cated is phobias. According to the  American Psychiatric Association (2013 ), 
phobias are characterized by “marked fear or anxiety about a specific object 
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or situation” ( 2013 , p. 197). People suffering from phobias believe they will be 
harmed if they come into contact with certain objects or conditions. This is one 
of the types of disorders that  Cullari (1996 ) thinks is most resistant to therapeu-
tic intervention. For example, people who have phobias about dogs experience 
extreme fear when they come into proximity with dogs. In general, the closer 
they are to a dog the more extreme their fear. Even a picture of a dog may evoke 
fear. In many cases, these people were bitten by a dog when they were young. 
Classical conditioning then causes them to form the belief that dogs are dan-
gerous. When the traumatizing experience occurs at a young enough age (i.e., 
before 3 years of age) it may persist long after the child forgets the experience 
that gave rise to that belief ( Fogel, 2004 ). Ideally, we incorporate the evidence 
that disconfirms our beliefs as well as the evidence that contradicts our beliefs 
and give them equal weight. In practice, however, we may ignore, or not even 
notice the discrepant evidence, allowing us to believe that our belief remains 
confirmed rather than disconfirmed. By staying away from dogs, the individual 
precludes the possibility of acquiring precisely the type of evidence that would 
disconfirm, and possibly weaken, that belief. As a result, the fear persists in the 
absence of additional evidence. 

 Interestingly, one of the most successful forms of treatment for such disorders 
is to bring the phobic person into the proximity of the noxious stimulus under 
non-threatening conditions ( Craske et al., 2014 ;  Mayo Clinic, 2017 ), a form 
of treatment referred to as “exposure therapy.” For example, one adult female 
acquaintance of one of the authors who was afraid of dogs found her fear sub-
sided when she came into proximity with a good friend’s adorable new puppy. 
The puppy was small, fluffy, and playing with their infant daughter, who seemed 
to be enjoying her interaction with the puppy. Without anyone putting pressure 
on the phobic woman, she reached out and first touched the puppy, then petted 
it, then took it into her arms, with the puppy responding playfully the entire 
time. This pattern of behavior is consistent with the general idea that the pres-
ence of the scary stimulus in a safe environment enables the individual to include 
the experiences of safe interactions with the noxious stimulus as part of their 
evidence regarding the safety of that stimulus. This provides credible evidence 
that undermines the errant belief, and increases the likelihood that the person 
will amend their belief in a positive way. 

 Post-Traumatic Stress Disorder 

 A related phenomenon may occur in post-traumatic stress disorder, in which 
a person who has undergone a traumatic experience has difficulty blocking 
intrusive memories of that experience or feels anxiety around stimuli linked 
with that event ( American Psychiatric Association, 2013 ). This is another psy-
chological disorder that is resistant to treatment ( Cullari, 1996 ). When someone 
survives a traumatic experience, the circumstances surrounding that experience 
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are retained in memory as predictors of danger. When the traumatized person 
encounters similar stimuli in the future, they all too readily trigger an overly 
primed fear response. As with the rats in the electric shock experiments, such 
experiences may produce deeply entrenched beliefs about the danger of those 
stimuli. And such fears may even persist after the underlying belief has been 
disconfirmed. Even after they are consciously persuaded that their fear is illogi-
cal, there often remains an unconscious part of them that says, “I don’t care 
what you say. I know what I experienced and nothing you can say will ever 
change that.” Like the adult bitten by a dog as an infant, the underlying belief 
survives the disconfirming evidence. To an impartial observer, such reactions 
may seem irrational. But for the person who had the negative experience, their 
fear makes sense. It prepares them to deal with the imminent danger signaled by 
the conditioned stimulus. According to the National Center for PTSD (2017) 
 U.S. Department of Veterans Affairs (2017 ), some of the most effective options 
for treating PTSD include “Trauma-focused Psychotherapies.” Although there 
are different versions of this type of therapy, they share a focus on the memories 
of the traumatic event and attempt to change some of the entrenched beliefs 
surrounding that event. 

 Religious Beliefs 

 One domain in which emotional inertia is particularly evident is religion. 
There are very few other domains in life where conversations are so unlikely 
to be characterized by a true openness to change. Perhaps this is partly because 
our religious beliefs serve adaptive purposes. For many people, religious beliefs 
are part of a larger network of beliefs constituting their ontological model. 
They include conclusions drawn about the origin and structure of the universe. 
They help us understand how the universe works and where we fit. In addition, 
religious beliefs may reduce our anxiety about uncertainty and the unknown. 
After all, there is less need to worry about the perils and vicissitudes of life 
when you believe an omnipotent and omniscient God’s got your back. What-
ever happens we know that “it’s all for the greater good.” And if we seem to be 
suffering, well, “God knows what is best for us.” Also, many people believe that 
their religious beliefs constitute insights that make them one of God’s chosen 
ones. And, at higher levels of spiritual attainment some people report feelings 
of peacefulness, or even ecstasy, as the boundaries between self and other disin-
tegrate and they feel as one with the universe. Perhaps this is what Camus had 
in mind when he wrote, 

 A world that can be explained even with bad reasons is a familiar world. 
But, on the other hand, in a universe suddenly divested of illusions and 
lights, man feels an alien, a stranger. His exile is without remedy since 
he is deprived of the memory of a lost home or the hope of a promised 
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land. This divorce between man and his life, the actor and his setting, is 
properly the feeling of absurdity. 

 ( Camus, 1991 , p. 6) 

 One of the problems with religious beliefs, however, is that it is difficult 
to support them with empirical evidence. As a result, many people claim that 
their belief in God is based on faith. This is a curious phenomenon in which the 
standards used to bolster our beliefs about everyday reality (e.g., “I’ll believe it 
when I see it”) are loosened, or replaced by more lenient standards (“The Lord 
works in mysterious ways”), as evidence and logic give way to faith as the cri-
teria of belief. But faith provides a poor epistemic foundation for our convic-
tions about the origins and safety of the universe. As a result, many people are 
insecure about their religious beliefs. This is manifested in many different ways. 
For some people it plays out as a need to have their religious views confirmed 
by others, either by affiliating with people who share their beliefs, or by con-
verting others to their views. This allows our religious beliefs to be reinforced 
by significant others. But the possession by others of different religious beliefs 
than ours is sometimes taken as a threat to our understanding of how the uni-
verse works, and therefore our security. Perhaps this is why some people are 
so sensitive to challenges to their religious beliefs. We already fear these beliefs 
cannot withstand a strong challenge on logical or empirical grounds, but there 
is so much to lose. As a result, religious beliefs resist disconfirmation through 
physical evidence. 

 But it’s more than that. We also often find evidence of approval and oppo-
sition modes in religion. In general, we tend to approve of people and events 
surrounding our own personal religion. For example, we display the halo effect 
when we assume that God is benevolent and that he is looking out for us. Any 
claim that God is not benevolent may be met with the response that he only 
hurts wrongdoers. Also, those who share our religious beliefs are often per-
ceived as fellow chosen ones. They are given the benefit of the doubt more 
readily than others, who, in turn, are assumed to not understand, or not be 
enlightened. On the other hand, we tend to oppose religions and their follow-
ers, who disagree with our own religious views. For example, we tend to dis-
play the horn effect when we demonize the disbelievers (e.g., as heathens) and 
assume that they will suffer eternal damnation in hell for their blasphemy. And 
when many people enter into religious debates, they display evidence of polar-
ization, as attacks by the other side are sometimes interpreted as attempts by the 
devil to undermine our faith in God, evincing yet stronger evidence of faith. 

 Notes 

  1 . This does not mean that we cannot recall events that are inconsistent with our cur-
rent emotional state, only that it is easier to recall emotion-consistent experiences 
than emotion-inconsistent experiences. 
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  2 . These findings are generally consistent with Jonathan  Haidt’s (2013 ) idea that pas-
sion uses logic for its own ends. 

  3 .  We readily acknowledge that this way of describing emotional reactions is overly 
simplified, yet we believe the benefits of doing so outweigh the risks. 

  4.  Of course, this is not to deny that we may simultaneously feel an urge to both 
approach and avoid a given stimulus, only to note that the most general emotional 
evaluations are these. More complex evaluations are possible as we consider multiple 
perspectives, or dimensions, of the same stimulus. 

  5 .  Note, however, that open and closed mindedness are not the same as agreement and 
disagreement, as one may be open minded and still disagree with a specific claim or 
closed minded and still agree. 
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 Definition of Cognitive Anchoring 

 Cognitive anchoring refers to the processes by which beliefs become embedded 
within our information network. This network includes all of our stored infor-
mation. We noted in  Chapter 5  that one dimension of embedding is emotional. 
That is, we may form emotional bonds with information collected and stored 
in our information network. In this chapter we explore some of the cognitive 
ways in which (new) information may become attached to our information 
network. In this case, when we use the term “cognitive” we are referring espe-
cially to epistemic processes, i.e., the ways we recognize truth. 

 As we will see, this process is undertaken in order to satisfy cognitive needs 
and entails several steps (described in  Chapter 1 ), including apprehending pat-
terns of stimuli, understanding that pattern, accepting and committing to that 
pattern as a belief, comparing and integrating that pattern with other available 
information, thinking about and justifying that pattern, and then reinforcing it 
through repetition and labeling. 

 The net result of the embedding process is to integrate new information 
with prior knowledge in such a way that it is preserved for future use. This 
entails integrating that belief with different types of evidence, some of which 
may contradict that belief. This is generally advantageous, as it enables our 
beliefs to withstand challenges and not change too often. But it may become 
disadvantageous when a belief is preserved in the face of discordant, yet accu-
rate, evidence. You may recall from  Chapter 1  that when a belief is so embed-
ded that it resists changing in response to accurate evidence that contradicts 
that belief it is said to be entrenched. 

 It should be noted that these cognitive processes may serve epistemic motives, 
but may also be employed in the service of emotional motives (as seen in 
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 Chapter 5 ) and social motives (as will be seen in  Chapter 8 ). Therefore, it may 
be appropriate to construe the processes described in this and following chap-
ters as generic processes that may serve diverse goals/purposes. 

 Cognitive Needs 

 Consistent with our definition of emotional needs, cognitive needs refer to 
cognitive prerequisites of healthy psychological functioning. Although there is 
no general consensus about what these needs are, there is widespread agreement 
about a few of them, especially those facilitating adaptation. Other cognitive 
needs, such as the need for parsimony and need for closure, are related to indi-
vidual differences in personality. As in  Chapter 5 , our intent in this chapter is 
not to provide an exhaustive list, or description, of all of our cognitive needs, 
but rather to offer a few illustrative examples of some of the more important, 
and commonly researched, needs and consider how they inf luence the anchor-
ing and embedding of our beliefs, and their resistance to change. 

 In general, beliefs that satisfy cognitive needs tend to become more firmly 
embedded, and more resistant to change, than beliefs that do not satisfy such 
needs. 

 Adaptive Needs 

 The cognitive needs that are most obviously related to adaptation concern the 
needs for information, understanding, prediction, and control concerning our 
environment. Not surprisingly, these are also the major goals of modern psy-
chology (cf  Kosslyn and Rosenberg, 2003 ). The need for information enables 
us to be aware of the stimuli that surround us, especially treats and threats. This 
facilitates adaptation by providing knowledge about what and where things are. 
The need for understanding enables us to know the difference between good 
and bad stimuli. At the very least, it enables us to know whether to approach 
or run away from the stimuli at hand. It helps us know why people, organisms, 
and animate and inanimate objects behave the way they do. Prediction is the 
ability to anticipate what is likely to happen. Identifying, recognizing, and 
predicting patterns of behavior of friendly and unfriendly organisms enables us 
to adapt by providing advanced warning of what will happen before it happens. 
This provides extra time for reacting appropriately. Finally, control refers to 
our ability to exert inf luence over our own behavior, but also over our envi-
ronment. This increases our chances of tailoring our own behavior and the 
behavior of our environment to suit our needs. 

 Need for Order 

 We need order in the world around us. Order consists of the existence of con-
sistent and stable relationships between stimuli. Without order we would be 



Cognitive Anchoring 123

unable to understand, predict, or control our environment (e.g.,  Bransford and 
Johnson, 1972 ). A lack of order would render adaptation impossible, as we 
would not be able to locate food or shelter, or prepare for expected stimuli. 

 In addition to external order, Jean  Piaget (1985 ) observed that we have a bio-
logical need to organize information. In fact, a great deal of evidence confirms 
that our knowledge and beliefs about the world are organized. For example, prim-
ing studies reveal that when we are presented with a stimulus, we are immedi-
ately thereafter faster to identify related stimuli than unrelated stimuli ( Kunda, 
1990 ). Also, we more readily remember information that is related to our cur-
rent moods than information that is not related (cf  Fiedler and Beier, 2014 ). 
This demonstrates that when one type of information is activated, related types 
of information are more readily activated than unrelated information, and it sug-
gests some type of organization in our own minds. The time saved in searching 
for relevant information may be life-saving in dangerous situations. 

 Need for Correspondence With Reality 

 We also need to believe that there exists some correspondence between our beliefs 
and our internal and external environments. To the extent that our beliefs rep-
resent perceived patterns in our environment it is necessary that those patterns 
actually exist. This is another way of saying that it is important that our beliefs 
accurately represent reality. As noted earlier, the more accurately our beliefs rep-
resent reality the more they are likely to contribute to our adaptability. The less 
accurately our beliefs represent reality the less useful they tend to be. 

 One caveat that must be acknowledged, however, is that believing that our 
beliefs correspond with reality is not the same as our beliefs actually correspond-
ing with reality. The truth is that many of our beliefs incorrectly represent reality 
and we are constantly revising them. However, beliefs that do not correspond 
with reality may be preserved for a lifetime, along with our mistaken assump-
tion that they do correspond with reality. 

 It is in part to facilitate adaptation that  Piaget (1985 ) observed that we also 
have two general ways to integrate new information with existing beliefs. The 
first is through a process he called assimilation, defined as the tendency to fit 
new information into our existing beliefs. The second process enables us to 
reconcile discrepancies between our beliefs and reality by altering our beliefs 
to jibe with new information. He referred to this process as “accommodation.” 
Together, assimilation and accommodation are the two processes by which 
Piaget claimed our beliefs come to more closely correspond with our environ-
ment ( Piaget, 1985 ). 

 Need for Parsimony 

 The need for parsimony refers to the need to minimize cognitive clutter and sim-
plify beliefs to the bare minimum. Although we may find significant individual 
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differences in this need, we benefit greatly by having parsimonious beliefs. In 
general, parsimony aids efficiency, increases the speed of processing, and may 
facilitate adaptation. For example, parsimony may be achieved by increasing 
one’s level of generalization about the topic at hand. Believing that letting go 
of a solid object will cause it to fall to the ground is more parsimonious than 
believing that if you let go of a solid object and your eyes are blue, or brown, 
or hazel, that object will fall to the ground. Although the latter belief may be 
just as true as the former, the extra information about eye color is unnecessary. 
Holding the former belief saves one the extra trouble of trying to determine 
someone’s eye color before concluding that if they let go of a solid object it will 
fall to earth. 

 Need for Closure/Certainty 

 We noted in  Chapter 4  that people differ in their need for closure. You may 
recall that need for closure refers to the strength of our need for understanding, 
about some topic or in general (Kruglanski and Fishman, 2009). People who 
possess a high need for closure have a stronger need to reconcile discrepancies 
between their beliefs and new information than those who have a low need 
for closure. Likewise, people who possess a low tolerance of uncertainty feel 
a need to fill in the gaps in their knowledge, especially about topics that are 
important to them ( Buhr and Dugas, 2009 ) and when others disagree with 
them. Although both of these related needs are expressed in the form of emo-
tional discomfort in the face of discrepant information, these needs may also be 
aroused by epistemic causes. That is, people may become uncomfortable with 
their lack of knowledge when they are in an argument or simply because they 
perceive their own ignorance about an important topic and wish to satisfy their 
curiosity. 

 Anchoring Mechanisms 

 As noted above, anchoring mechanisms facilitate the embedding of our beliefs 
into our information network. In general, this involves constructing a new belief 
and integrating it with preexisting knowledge. 

 Beliefs and Reality 

 The first question that needs to be addressed with respect to anchoring is, What 
becomes anchored to what? When something becomes anchored there is some-
thing that becomes attached and something else to which it becomes attached. 
For instance, the belief that I am looking at a swan connects my sensory stimuli 
with my information network. It is tempting to think that our beliefs are a 
nexus between physical and psychological reality, binding one with the other, 
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but that is inaccurate. Although our beliefs are mental representations of real-
ity, part of the problem is that they do not link directly with physical reality 
(except, of course, for the neurons that mediate them). They only connect to 
our outer world through our sensations, which are themselves mental represen-
tations. They are not bound directly to physical reality; they are bound indi-
rectly, through psychological reality. Still, to the extent that beliefs represent 
information about our reality, they are connected to the dominant source of 
information about that reality, i.e., our sensations. 

 At one end, individual beliefs are part of a network of mental representations 
of the information we have stored. As such, they are part of a large semantic/
information network that includes everything we think is true. Thus, our beliefs 
are bound at one end to our sensory impressions of our inner and outer reality 
and at the other end to our information network. 

 Pattern Apprehension (Learning) 

 Acquisition/Construction 

 “Pattern apprehension” refers to the processes by which we acquire and under-
stand new information. The term “acquire” is perhaps a little misleading, though, 
since the process of detecting patterns in our environment may be constructive 
rather than passive. That is, we acquire beliefs not by passively imprinting the 
contents given by our environment, but rather by actively (albeit not necessarily 
intentionally) constructing mental representations of patterns. 

 As we interact with the world we are confronted with a tremendous amount 
of information. Our senses (with their limited number and capacities) enable 
us to take in a subset of that information. But there is too much information 
coming in through our senses for us to be able to be consciously aware of all of 
it. As a result, we only pay attention to the subset of that information that we 
perceive to be most relevant to us, such as the face and body language of the 
person we are speaking with. It is the information that we selectively attend to 
that reaches our conscious awareness. It is this information that constitutes the 
raw material from which we may learn. 1  The rest is either ignored or processed 
unconsciously. 

 Unfortunately, bare attention is not enough for learning to occur. It is pos-
sible to perform a task over and over again, and be aware of what we are doing, 
and not improve in our performance of that task. This is part of the reason why 
learning through rote repetition is not as effective as other approaches, such as 
elaborative rehearsal. For example, some people who use a GPS device to find 
their way to their destination do not learn the directions as well as people who 
think about what they are doing. One woman drove to church every Sunday 
for two years using her GPS and found that she did not know how to get there 
by herself when it broke down. Similarly, students may listen to a lecture, take 
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notes, and not remember what they heard the next day. Likewise, if we record 
a lecture, and play the recording back over and over again as we go to sleep, 
we will find that our memory of that material is not improved, unless we do 
something more than listen to the recording. 

 So, what is needed for learning to occur? In order for learning to occur 
we must add to bare attention a mental process by which new information 
is “stamped in.” According to  Piaget (1985 ), this occurs through the mental 
process of ref lection. That is, we must consciously manipulate the informa-
tion, or rather, think about it. However, Martin  Chodorow (2018 ) observed 
that learning often occurs spontaneously, without the explicit intent to learn. 
For example, babies learn by interacting with the world, in what is sometimes 
referred to as experiential, or incidental, learning. In this type of learning we 
think about the stimuli, not with the intent to learn, but rather with the intent to 
understand, and perhaps solve problems. Later, after the brain matures suffi-
ciently, we may learn more deliberately, by studying and using various strate-
gies to intentionally store the information so that we may retrieve it when 
needed, such as when taking an exam ( Ramscar and Gitcho, 2007 ). Thus, the 
imprinting process by which beliefs become “stamped in” and anchored is active 
rather than passive, requiring that we expend effort to pay attention, though 
not necessarily with the intent to learn. As a result, beliefs may be construed as 
mental representations of reality that are constructed through the interaction 
between our awareness (perception) of reality and our thoughts about what 
we perceive. 

 Unfortunately, we are still not entirely certain at which point in the pro-
cessing of novel information it becomes anchored to our broader information 
network as a belief. We do know, however, that once a belief is formed, it tends 
to be accepted as true (cf  Gilbert, 1991 ). Even at this early point, the belief has 
epistemic value (to the extent it enhances our understanding) and practical 
value (to the extent it facilitates survival), both of which anchor it and facilitate 
its preservation. 

 It is here that we encounter one of the most important limitations to learn-
ing. Our capacity to detect/construct patterns in our environment is affected 
by many factors. These include the evidence available in our environment at 
the moment, our cognitive capacity, the direction and capacity of our atten-
tion, prior knowledge, the adequacy of our skills, and many other factors. Also, 
consider that patterns may be detected at many different levels of awareness, 
including concrete and abstract. As a result, someone who is functioning at 
a concrete level of thought may be unable to detect/construct a pattern at an 
abstract level of thought. For example, someone whose thinks at a concrete 
level may have difficulty conceiving of the laws of gravity, since they are not 
available for physical inspection, while an abstract thinker may understand that 
gravity is a hypothetical construct that cannot be seen. 



Cognitive Anchoring 127

 Understanding 

 The second part of apprehension is understanding. What we can learn is lim-
ited by what we can understand. Students who are asked to memorize a list of 
words are more successful when they know the meanings of those words than 
when they focus on their sound or spelling ( Craik and Tulving, 1975 ). There is 
a well-known concept in psychology called learning readiness. The basic idea 
is that we can only learn things if we possess the psychological prerequisites. 
Thus, new information will not take firm root until it is understood. In addi-
tion, understanding may satisfy cognitive needs (e.g., need for closure), provide 
epistemic value, and increase our chances of survival. 

 Embedding 

 Once a new belief is formed, one of the most important factors inf luencing its 
resistance to change is the extent to which it becomes embedded in our infor-
mation network. As noted above, embeddedness is the extent to which a belief 
is attached to other beliefs in our information network. It is often described in 
terms of coherence but is also inf luenced by the specific topic, one’s available 
knowledge about that topic, and one’s degree of interest in that topic. 

 Coherence 

 One of the best gauges of the extent to which one’s beliefs are embedded is 
their degree of “coherence” with other beliefs in our information network. In 
general, the more thoroughly a belief is attached to our other beliefs and the 
more congruent the beliefs are with each other, the more coherent is the system 
including that specific belief. The coherence of a belief system increases as the 
inter-relationships between the diverse elements in that particular domain of 
knowledge increase. Under these conditions, each of the beliefs in a knowledge 
system is connected with one or more other beliefs in that system. 

 We have reason to believe that the coherence of a belief system may be 
increased by thought and understanding. As we engage in thought about a 
topic, that activity has the potential to increase our understanding by increasing 
the connections between disparate elements of knowledge. In effect, thought 
helps us “connect the dots.” When this happens, we may expect to find an 
increase in the coherence of the system and an increase in the connections 
between related elements. This is precisely what was found in the study by 
 Millar and Tesser (1986 ) cited earlier. When they had their participants think 
about a topic those participants displayed an increase in the degree of inter-
correlation between related elements of that domain. Interestingly, they also 
found increased resistance to change in the views of those participants. 
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 In general, the more highly integrated a belief is with available informa-
tion in our knowledge base, the more likely it will be to resist revision and the 
more likely the individual will be to experience resistance when confronting 
disconfirming evidence. This is because as the coherence of a system increases, 
it becomes harder to change one belief without having to change other related 
beliefs. In short, it is harder to dislodge several related beliefs than only one 
isolated belief. 

 Returning to the example of swans, one may know that swans are large 
birds that spend a lot of time around water. These facts are consistent with the 
facts that they like to eat fish, have webbed feet, and f loat very well. Now, if 
someone were to claim that swans do not like water, the claim would con-
tradict so many of our other beliefs about swans that it would be met with 
great skepticism. On the other hand, if someone were to claim that the average 
length of an adult swan foot was 4 inches long it would not contradict as many 
other beliefs and so would be more likely to be accepted as a new belief. 

 Available Knowledge 

 Another internal contextual factor that affects the anchoring of a belief is the 
amount of knowledge (or expertise) the person possesses in the domain in ques-
tion. In general, the more we know about a topic the more informed our beliefs 
pertaining to that topic are likely to be. If we already possess a great deal of 
knowledge about the topic of a belief, this significantly increases the probability 
that incoming beliefs will forge common links with related information. Any 
new belief in that domain is therefore likely to have access to, and to be assessed in 
terms of, an extensive network of connections. Among other things, we believe 
this decreases the probability that any random piece of evidence we encounter 
pertaining to that domain will be either novel or likely to sway our beliefs. 

 Interest 

 Although interest was discussed in  Chapter 5  as an emotional factor, it is relevant 
to cognitive anchoring. One’s interest in a topic will inf luence the probability 
that related information is likely to be available, sought out, or attended to once 
it is encountered. It is also correlated with the amount of thought that is likely to 
have been done about that topic (inf luencing coherence) as well as the probabil-
ity that relevant new information about that topic will be thought about (Petty 
and Cacioppo, 1986). And it may inf luence one’s commitment to that belief. 

 Certainty and Epistemic Commitment 

 Certainty may be defined as the extent to which one is convinced that a belief 
is true. In general, our stance toward a belief may range from bare acceptance 
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to profound conviction. The more certain we are about the truth of a belief the 
less willing we will be to change it. As noted by  Tormala (2016 ), 

 Generally speaking, the more certain one is of an attitude, the stronger—
that is the more durable and impactful—the attitude is. . . . For example, 
attitudes held with certainty are more resistant to persuasive attack and 
other forms of inf luence than are attitudes held with uncertainty.  .  . . 
Even in the absence of attack, attitudes held with high rather than low 
certainty tend to persist longer over time. 

 ( 2016 , p. 6) 

 Although this view is generally consistent with a large body of research and 
literature in the field of social psychology ( Petty and Krosnick, 1995 ), we must 
remember that attitudes include an emotional component that is absent in many 
other areas of cognition. As a result, we must be cautious not to over interpret 
the relevance of this literature for epistemic purposes. 

 Although there are many factors that inf luence our degree of certainty, two 
of the factors that have received considerable attention in the study of attitudes 
are the amount of information we have about a topic and how much we have 
thought about that topic. As noted by  Tormala (2016 ), “All else equal, the more 
information people believe they have (and the less missing information they 
think there is), the more certain they tend to be of their attitudes” ( 2016 , p. 7). 
It’s as though each new brick added to our information network is perceived to 
strengthen that network. In addition, work by  Barden and Petty (2008 ),  Smith 
et al. (2008 ) reveals that as we increase the amount of thought we engage in 
about a topic we also tend to increase our certainty about that topic. This is 
generally consistent with  Millar and Tesser’s (1986 ) earlier study on the effects 
of thought on coherence and resistance to change. 

 One particularly important consideration with respect to the role of cer-
tainty in anchoring beliefs is whether there exists some point in the increase 
of certainty at which we feel sufficiently certain to make an epistemic com-
mitment to the truth of that proposition. Epistemic commitment shares with 
emotional and social commitments the trusting, obligation, or binding to a 
belief. In the case of epistemic commitment, the difference is that the holder 
has a sense that the belief is true, and is supported by available evidence and/or 
reason. That is, epistemic commitment is characterized by the sense the belief is 
desirable because it is true, rather than because it entails desirable consequences. 
It entails a relatively high degree of confidence that the belief in question is true 
and may be relied on in the future. It is typically characterized by a willingness 
to defend the belief against opposing claims. An example of this is discussed 
by  Siegler and Wagner-Alibali (2005 ) in the form of a “confidence criterion” 
which they define as “a threshold that must be exceeded by the associated 
strength of a retrieved answer for that answer to be stated” ( 2005 , p. 387). 2  
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 Although there are surprisingly few direct empirical studies of the role of 
epistemic commitment on the anchoring of beliefs, there is some research evi-
dence that supports the commonsense view that the greater one’s epistemic 
commitment to a belief the more resistant that person will be to changing that 
belief, and that epistemic commitment may be a prerequisite for the anchoring 
of a belief. In one of the few empirical studies of epistemic commitment,  Pitz 
(1969 ) observed the role commitment plays in a person’s resistance to chang-
ing their beliefs. Pitz found that resistance was associated with the formation 
of a commitment to that belief. When commitment was present so was resis-
tance. When commitment was absent so was resistance. And resistance started 
at about the same time as the person made a commitment to that belief. 

 Less direct evidence of the role of epistemic commitment is available in 
some of the studies of the debriefing paradigm, the procedure at the end of 
a research study through which the full intent of the study is explained to 
research participants. In a seminal study,  Ross et al. (1975 ) presented partici-
pants with pairs of notes and asked them to identify which of the two writers 
attempted suicide. Once they made their decision, one half of the participants 
was told they did extremely well while the other half was told they did poorly. 
Not surprisingly, this caused the success participants to later provide a signifi-
cantly higher estimation of their ability to identify real suicide notes than the 
failure participants. Participants were then asked to explain their results. When 
they finished, the participants in the “outcome debriefing” condition were told 
their test results were bogus and randomly assigned. Surprisingly, when these 
participants were again asked to rate their ability to identify real suicide notes, 
those in the success condition continued to rate their ability significantly higher 
than those in the failure condition. In other words, even after the evidence that 
informed their beliefs about their predictive ability was discredited, they per-
sisted in their belief. 

 One possible explanation for this pattern of results is that the process of 
explaining their performance induced a sort of epistemic commitment to their 
performance. This possibility was explored, indirectly, by  McFarland et al. 
(2007 ) in two experiments that replicated  Ross et al.’s (1975 ) experiment almost 
exactly. They were particularly interested in the possibility that participants in 
the outcome debriefing condition may have engaged in “a train of thought that 
leads participants to construct a scenario or image of their actual performance 
that is consistent with their randomly assigned performance” ( 2007 , p. 234). 
Their second experiment included the addition of a condition in which partici-
pants were told not only that their results were bogus, but that so was the test. 
This change was enough to prevent the perseveration of the discredited belief. 
Unfortunately, neither of these latter two studies clearly identified epistemic 
commitment as the cause of their results. As a result, the putative role of epis-
temic commitment in the anchoring of beliefs awaits further, and more direct, 
confirmation. 
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 Justification 

 From the epistemic perspective, the most important process by which beliefs 
become anchored is justification, i.e., explaining why the belief must be true. 
For example, Anderson and his colleagues ( Anderson and Kellam, 1992 ;  Ander-
son et al., 1980 ;  Anderson et al., 1985 ) and more recently Chan et al. (2017) 
have conducted research finding that justifying a belief is an important prereq-
uisite for resistance to changing that belief. In general, justification consists of 
integrating a putative new belief with available sensory information and pre-
existing beliefs ( Kuhn, 1989 ,  2004 ). The justification may be provided by an 
outside source, or it may be achieved through ref lection ( Anderson et al., 1985 ; 
Chan et al., 2017). Whichever way it happens, justification anchors a belief 
by embedding it within the broader array of one’s information network. This 
cognitive process, even if done unconsciously, is a vital step in the anchoring 
of beliefs of any types. 

 There are many means by which we tend to justify our beliefs. The most 
common of these are evidence, reasoning, intuition, and social feedback ( Lao 
and Dituri, 2009 ). Each of these will be examined below. 

 Evidence 

 When it comes to anchoring, the correspondence between one’s belief and the 
reality it represents should provide the strongest and most enduring anchor. 
After all, reality is what the belief is supposed to represent and the better it does 
so the stronger and more enduring it should be. This is generally consistent 
with  Tormala et al.’s (2007 ) finding that people are more certain about attitudes 
based on evidence than on the views of others. 

 Most philosophers and scientists agree that our main way of knowing 
about the world around (and within) us is through our senses (cf  Bacon, 1620 , 
and  Popper, 2002 ), a view referred to as empiricism. That is, our senses yield 
information that we interpret to form and justify our beliefs. When that 
information is acquired in the course of our daily life we call it experience. 
When it is acquired in the course of systematic scientif ic investigation we call 
it empirical data. A common link between experience and empirical data is 
that they are both information that is used to justify our beliefs (or theories in 
the case of scientists). We will use the term “evidence” to refer to this com-
mon meaning. 

 If our beliefs are based on an objective examination of the available evi-
dence, then they should ref lect the preponderance of the evidence. But this 
does not necessarily mean that more than one half of the evidence supports a 
particular belief. Rather, it means that when all the available (to the observer) 
evidence is considered, the belief in question is considered to be supported. 
For example, in our everyday life we are repeatedly exposed to evidence that 
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the earth is relatively f lat, especially when we view the ocean from the beach. 
Yet, one picture of earth taken from space disconfirms the view supported 
by the majority of our daily sensory experiences. Therefore, we should recall 
our admonition from  Chapter 4  that some evidence is more diagnostic than 
other evidence and therefore should carry more weight. In practice, though, 
the more information we have about a topic, the more confident we tend to be 
about our views regarding that topic ( Tsai et al., 2008 ) and the more resistant 
we are to change. Likewise, the more the belief is congruent with the evidence 
we possess, the less likely it is to be changed, even in response to hostile new 
evidence. 

 Although it is tempting to explore some of the many biases that interfere 
with our ability to objectively search for, detect, acknowledge, accept, and 
adapt to new evidence, the purpose of this chapter is to consider how beliefs 
are formed and anchored. As a result, we will leave the discussion of how our 
sensations and perceptions are biased in a way that limits our learning to other 
chapters. For now, what we most want to convey is that evidence anchors our 
beliefs to reality and our information network, thereby bolstering those beliefs 
and increasing their resistance to change. 

 Evidence Interpretation 

 Evidence, by itself, is useless. After all, it is always there. We are surrounded by 
more of it than we can be aware of. But we are not always learning. In order 
to become meaningful, evidence must be noted and interpreted. Students of 
memory call the processes by which stimuli are transformed into meaningful 
information “encoding” ( Schwartz, 2018 ). During the process of encoding, the 
sensory stimuli at the center of our attention are transformed psychologically 
into meaningful information by activating their connection with our prior 
knowledge. The first time we do this with a particular stimulus it is called 
learning. That is, as we identify new patterns, we connect them to our knowl-
edge network and they are imbued with a new meaning that they did not have 
before. In effect, learning serves as a sort of locking mechanism that cements 
the encoded pattern in place. 

 An important caveat here is that our beliefs are justified by our interpreta-
tion of the evidence we possess, which may be a very small subset of all the 
evidence that is available (or accessible) in our environment. Such beliefs may 
even be perceived to be justified by a logical interpretation of that evidence. 
However, beliefs that are justified by insufficient, or nonrepresentative, evi-
dence are more vulnerable to disconfirmation by new evidence than beliefs 
that are supported by representative evidence. 

 In principle, beliefs that rest on an accurate interpretation of available evi-
dence should be more securely anchored, and be more likely to be preserved, 
than beliefs that rest on an inaccurate interpretation of evidence. This is because 
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there exists a greater possibility that the holder of an erroneously perceived pat-
tern will catch his mistake (or have the error pointed out by someone else) than 
the holder of an accurately perceived pattern. In addition, as we accumulate 
more and more evidence about an erroneous belief, we think it is likely that 
most of the new evidence will contradict the erroneous belief and support an 
accurate interpretation of that information, thereby increasing the pressure to 
fix the error. 

 In reality, beliefs that are supported by evidence that is incorrectly inter-
preted may persist for a lifetime. For example, such beliefs may not be impor-
tant enough for their holder to invest the mental energy needed to revise them. 
Alternatively, if something like faith is allowed to override “objective reason-
ing” the ensuing beliefs may be particularly difficult to undo. Under such con-
ditions, faulty reasoning may yield confidence in a belief that is not supported 
by an objective examination of either the available evidence or the reasoning 
connecting that belief with the evidence. 

 Skepticism 

 We noted earlier that one important individual difference is in our degree of 
skepticism. People who are skeptical tend to be more critical of evidence and 
reasoning than others.  Descartes (1637/1998 ), for example, is famous for the 
extreme skepticism from which he deduced that he exists. Skeptics are more 
likely to check their beliefs against reality than people who are less skeptical. 
They are also more likely to question the evidence and reasoning of others 
than non-skeptics. And they typically have higher standards of proof than oth-
ers. They are also more likely than non-skeptics to compare novel claims (i.e., 
putative beliefs) against their preexisting beliefs. As with most of us, they use 
their preexisting beliefs as a standard against which new information is tested, 
and with which it must be compatible before being accepted. New information 
that is perceived to fall outside one’s personal “latitude of rejection” ( Sherif and 
Sherif, 1968 ) will be more likely to be dismissed as untrue. Skeptics may also 
require a greater amount of proof (preferably of a high value) than non-skeptics. 
Because skeptics are less ready to accept novel evidence as either confirming 
or disconfirming of their views, they may be particularly resistant to chang-
ing their beliefs. The best examples of skeptics are philosophers and scientists. 
In psychology, researchers need to be convinced that the probability that an 
experimental result occurred by chance is extremely low (less than 5%) before 
they accept the hypothesis that one variable inf luenced another. However, even 
then, it is common to encounter disagreements about how best to interpret 
such unlikely results. As noted by Thomas  Kuhn (1970 ), scientists who have 
become convinced of their views tend to perceive those views as supported by 
the preponderance of the evidence and so tend to be highly resistant to chang-
ing their views. 
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 Intuition 

 Another means by which we may justify our beliefs is through intuition. This 
is often defined as a gut feeling, typically resulting from a snap judgment. It 
is often based on automatic, or heuristic, reasoning rather than a systematic 
evaluation of the all available evidence. As a result, beliefs that are justified by 
intuition are less likely to account for the preponderance of the evidence than 
beliefs that are justified by a systematic evaluation of all of the available evi-
dence. Thus, we believe that beliefs justified by intuition should be more vul-
nerable to disconfirmation than those justified by systematic analysis. 

 But this does not mean intuitive beliefs should be discounted entirely. Some 
strongly held intuitive beliefs (for example, having to do with religion, or one’s 
self concept) may be too important to risk exposing to systematic examina-
tion. Sometimes circumstances do not permit a systematic evaluation. Some-
times the belief is not important enough to warrant systematic evaluation. And 
sometimes the belief is brilliant but needs to be confirmed through more sys-
tematic means. The truth is that even scientists sometimes have intuitive leaps. 
The difference between scientists and laypeople is that the scientists then check 
their intuitions against evidence that they actively seek out, while laypeople typi-
cally do not. 

 Social Feedback 

 There are many ways in which social interactions may anchor our beliefs, 
including modeling and imitation, instruction, and conformity. A brief intro-
duction to this topic will be provided here, but it will be explored in more 
detail in  Chapter 8 . Another way we may justify our beliefs is through the 
inf luence of other people. For instance, we may observe the behavior of others 
and form beliefs based on what we observe, a process referred to as modeling 
and imitation. Or we may be instructed, intentionally or unintentionally, by 
others, such as a teacher, parent, friend, or even stranger. In this case, they may 
already be aware of a pattern and communicate to us what the pattern is. For 
example, when an adult assists a child in completing a puzzle by telling him that 
the puzzle has four sides, and four corners, the adult is helping the child become 
aware of a pattern that will occur with most other picture puzzles. Thereafter, 
the child may form the belief that picture puzzles have a square (or rectangular) 
shape. Under such conditions, that child may accept the parent’s claim at face 
value, in which case the justification may amount to, “Mommy said so.” 

 In other cases, the authority figure may provide evidence and a rationale for 
their claim. Professors often do this when they claim, “Y is true. We know it 
is true because Doctor X conducted an experiment in which his results support 
Y.” Uncritical students may accept the professor’s claim at face value (thinking, 
“Y must be true because my Professor said so”) or the evidence they present 
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(thinking, “Y must be true because the evidence cited by my professor sup-
ports it”). As a result, either the professor’s word (as an authority figure) or 
the evidence he/she cites is accepted as justification for their subsequent belief 
in the professor’s claim. In either case the professor’s claim or the results of 
the experiment cited by the professor are used to connect the claim with the 
learner’s information network, thereby helping to embed the new belief in the 
mind of the learner. 

 Finally, we may perceive our beliefs to be justified to the extent they are 
compatible with local social norms. Just knowing that significant others share 
our belief increases our certainty and bolsters that belief against hostile evi-
dence ( Clarkson et al., 2013 ). In this case, the belief is anchored in parts of our 
information network that pertain to that specific topic and local norms. 

 Effects of Repetition 

 It often occurs that we accept a belief but occasionally reconsider whether it is 
true. This may occur when we have reason to doubt (or just forgot) our original 
justification for that belief. In general, if we reconsider a belief and it withstands 
our scrutiny, then the new challenge has the effect of both reconfirming that 
belief and also increasing its resistance to challenge and change. It is similar 
to a scientific theory that is challenged time and time again, and is perceived 
as increasingly likely to be true due to the growing number of circumstances 
under which it withstands challenge ( Popper, 2002 ). Most likely, the mecha-
nism by which this works is that the reexamination has the effect of forging 
more links between the evidence, the belief, and one’s information network. In 
other words, the belief becomes more strongly embedded in one’s information 
network. 

 Conditioning 

 We noted in  Chapter 5  that emotional beliefs often originate through clas-
sical conditioning. You may recall that in classical conditioning we form an 
association between a conditioned stimulus and response such that experienc-
ing the conditioned stimulus enables us to predict the imminent arrival of the 
unconditioned stimulus, leading to an anticipatory response to the conditioned 
stimulus. 

 Operant Conditioning 

 Another type of conditioning is called operant conditioning. Operant con-
ditioning is a method of learning based on Thorndike’s Law of Effect, which 
states that behaviors that are followed by positive consequences tend to be 
repeated and behaviors that are followed by negative consequences tend not to 
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be repeated. The two main types of conditioning (or learning) in this perspec-
tive are reinforcement and punishment. Reinforcements are positive conse-
quences that increase the probability that a behavior (or belief ) will be repeated. 
Punishments are negative consequences that decrease the probability that a 
behavior (or belief ) will reoccur. Therefore, we suggest that reinforcements 
tend to serve as anchoring mechanisms for beliefs while punishments tend to 
loosen the grip of beliefs. 3  

 Reinforcement 

 Reinforcement is defined as a learning process characterized by an increase in 
the probability that a behavior will be repeated when it is followed by positive 
consequences. For example, if an employee in a small company buys a pound 
of coffee each Monday, to be shared by all of the employees in that company, 
he may receive praise from his employer as well as some of his coworkers. This 
may lead to the formation of the belief that this action makes his coworkers 
value him more highly. As a result, he may continue to harbor this belief for an 
indefinite amount of time, or at least as long as he continues to receive praise. 

 When we engage in a belief that produces positive consequences those con-
sequences have the effect of reinforcing that belief. Every time we engage in a 
behavior that reinforces that belief it grows more and more firmly embedded, 
i.e., anchored. As a result, positive reinforcement has the net effect of providing 
evidence that confirms, and therefore anchors, our beliefs. 

 Punishment 

 Punishment may be defined as a learning process by which the probability that 
a behavior will reoccur is reduced by the addition of a negative consequence. 
One of the most commonly used examples of punishing a child is spanking. 
When a parent responds to a child’s misbehavior by spanking him, it tends to 
reduce the probability that the child will engage in that behavior in the future. 
As a consequence, the belief that led to that errant behavior receives negative 
consequences and is less likely to persist. In this case, the punishment consti-
tutes evidence that one’s belief does not work, tending to weaken, and dislodge, 
that belief. 

 A moment of ref lection will readily reveal that this depiction of reinforce-
ment and punishment is incomplete, and a little misleading. To the extent 
that reinforcement provides evidence that supports the efficacy of one type of 
behavior/belief, it also provides evidence that contradicts the efficacy of a dif-
ferent type of behavior/belief. That is, if saying “please’ increases our success 
when asking for favors, that confirms the belief that we should say “please” 
when we ask for favors, but at the same time disconfirms the belief that we 
should not say “please” when asking for favors. Likewise, with both types of 
punishment the belief causing the offending behavior is disconfirmed, but the 
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same consequence also confirms the opposite belief, that the counterproduc-
tive behavior does not work well, or that it will receive negative consequences. 
Therefore, punishment may reduce the likelihood that an ineffective belief will 
be preserved even as it provides evidence to support the belief that the offend-
ing behavior is ineffective, thereby increasing the likelihood that latter belief 
will reoccur. 

 A few caveats are in order before leaving our discussion of conditioning. 
First, the above discussion presupposes that each consequence is clearly either a 
reinforcement or a punishment. However, there are many consequences, if not 
most, that are not clearly one or the other. Many times, we do not get a reac-
tion. For example, a young woman who gets a haircut may find that no one 
comments on it. Alternatively, some responses cannot easily be categorized as 
reinforcement or punishment, as when one of the friends of the young woman 
who got a haircut says, “It looks different.” Finally, the manner in which a 
response is interpreted is invariably an idiosyncratic thing. For one student, 
criticism from a teacher may cause withdrawal from the learning environment. 
But for another student that same criticism could spur increased effort and 
engagement. As a result, the anchoring or dislodging effects of operant condi-
tioning are “in the eye of the beholder.” 

 Linguistic Anchoring 

 In order to understand the role of language in anchoring our beliefs we define 
language as an organized means of communicating information. It has the 
characteristic of substituting agreed upon symbols (such as words) for reality. 
That is, each word in a language refers to something in the (inner or outer) 
world. The word “mommy” refers to someone’s mother and is associated with 
a mental representation of that mother. In a sense, the meanings of words are 
the patterns they represent in our mind. While it may correctly be argued that 
it is the thought that counts, it is also true that words are the labels we give our 
thoughts, and the social clothing in which we dress them and present them to 
the world. 

 Part of what makes language so important is that it becomes the dominant 
medium of thought in humans by about 3 years of age. Thereafter, we use 
language not only to communicate our views to others but also in the formula-
tion, preservation, and perseveration of those views. Although beliefs are not 
innately linguistic phenomena (despite our having defined them as “propo-
sitions” thought to be true, many beliefs are tacit), language gives voice to 
thought. But language is not just a passive medium of expression. The affor-
dances and constraints of each language are incorporated as affordances and 
constraints on the thinking, beliefs, and communication of its users. This is a vari-
ation of the well-known linguistic relativity hypothesis (also known as the Sapir-
Whorf hypothesis) ( Koerner, 2000 ). In its most common form this hypothesis 
asserts that thoughts are constrained by language. 
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 If language inf luences thought then we may profit by exploring whether it 
plays a role in anchoring our beliefs. There are several ways in which this may 
occur, including anchoring our thoughts to reality, cementing our thoughts 
in place, the anchoring effects of labels, and the effects of linguistic generality. 

 Language Anchors Thought to Reality 

 To the extent that the referent of each word is specified in its preexisting defini-
tion, individual words may be construed as preexisting anchors connecting our 
thoughts (and beliefs) to reality. Learning each new word consists essentially 
of inserting that word as a link between one’s mental representation of reality 
and the reality to which the word refers. Many combinations of words (e.g., the 
phrase “leap year”) achieve the same general purpose, while most word combi-
nations provide novel anchors to reality. More generally, then, words tether our 
beliefs to the phenomena they represent, i.e., the contents of our environment. 

 But there is another way in which language anchors thought to reality. The 
words also anchor the thought in place. When we assign a set of words to 
represent a belief, they become a type of verbal commitment to that belief. 
This is true in at least three different ways. First, when we describe our beliefs 
using words, the combination of words we use cements our beliefs in our own 
mind, as though to say, “Yes, that is what I mean.” In this respect, our words 
constitute verbal anchors of our belief. It’s as though our words locate our 
beliefs in verbal space, giving them a lexical, and social, address. But stating 
our beliefs also serves as a sort of commitment. It is as though we are telling 
ourselves, and perhaps others, “That is what I believe to be true. I am will-
ing to defend this belief.” Likewise, when written down, or spoken to others, 
words are our beliefs externalized, as a verbal commitment. Perhaps this is why 
self-help gurus often encourage us to use affirmations (i.e., words we speak in 
the absence of belief, often in the hope that repetition will cement the belief 
in place) or tell us to write down our goals and intentions. As we commit a 
belief to words, we select a particular combination of words to conform with 
our belief. But, at the same time, we often conform the form of the former to 
the form of the latter. That is, the form of our thoughts often follows the form 
of our words. Third, a word, spoken, has the tendency to draw our thought to 
the vicinity of its meaning. But, once activated, a particular train of thought 
tends to hover in the same vicinity until it is distracted, either by diverging 
associations, an opposing thought, or other stimuli. This is the basis of the well-
documented “anchoring effect” ( Mussweiler et al., 2000 ). 

 Anchoring Effects of Labels 

 Labels are enduring things. The effects of words spoken in a moment may last 
a lifetime, often persisting in the absence of additional supporting evidence and 
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in the presence of disconfirming evidence. Labels may be defined as one or 
more words intended to characterize people or phenomena. The most endur-
ing labels succinctly, and often colorfully, summarize a larger idea. Their power 
derives partly from their having some element of truth, and partly from their 
vividness. They are typically overgeneralizations that capture much informa-
tion in an easy to remember word or phrase. They are very effective at induc-
ing the formation of vivid mental representations. Well-known negative labels 
include the terms “mentally retarded,” “junkie,” and “criminal.” During his 
campaign for the presidency of the United States, Donald Trump proved par-
ticularly effective at using labels to cast his opponents in a negative light. For 
example, his use of the term “Crooked Hillary” was extremely effective among 
his followers, especially when accompanied by chants from the audience such 
as, “Lock her up.” 

 When a label is applied to oneself, it may have a lasting inf luence, especially 
when it pertains to our self-concept and is communicated by a trusted author-
ity figure. The words used by others to describe us sometimes form the core 
of our personality. For example, children often remember the words of their 
parents (authority figures) long after they were spoken, and perhaps for a life-
time. Words and phrases spoken by an authority figure (such as “You are stu-
pid,” or, “You never listen”) may define us, to ourselves and others, especially 
if accepted uncritically (as children often do). Words that affect us emotionally 
may become instantly and deeply anchored in our psyche. This is because the 
label may cause the person who is labeled to think about the label, its veracity, 
the intentions of the labeler, and so on. These are all hallmarks of elaborative 
rehearsal, a particularly effective form of learning in which the way we think 
about an experience has the effect of embedding that experience into our long-
term memory. 

 Linguistic Generality and Anchoring 

 Another characteristic of language that serves to anchor beliefs is its level of 
generality. Here, the term “generality” refers to several related characteristics of 
beliefs. First, it refers to the vagueness of the words used to describe the belief. 
Second, it refers to the specificity of a belief, such as whether it refers to a spe-
cific or general characteristic of one’s environment. Third, it refers to the level 
of abstraction of one’s belief. Each of these will be examined below. 

 Vague Language 

 It is important to bear in mind that the words we use to describe our beliefs are 
neither our beliefs nor the reality they purport to represent. Language rarely 
fully captures either our mental representations or their referents. It is an inter-
mediary tool that provides a shorthand way to refer to our environment. For 
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example, when we say that we believe the sky is blue, the word “blue” does not 
fully capture either the qualia of blueness or the precise shade of blue of the sky 
at that moment. When we say we believe “Aunt Anna is nice,” the word “nice” 
does not fully capture either the range of our belief or Aunt Anna’s behaviors. 
The words “blue” and “nice” are shorthand ways of describing broader phe-
nomena. This characteristic of language provides the advantage of facilitating 
communication. It allows us to bring the understanding of the listener to the 
general range of what we are trying to communicate, depending on the degree 
of our own verbal precision. 

 The problem arises when the label fails to change with the underlying real-
ity. The definition of each label is largely invariant (though admittedly not 
completely invariant, as word usage does evolve). Reality is ever changing. 
And, the application of a label to most phenomena appears to carry the assump-
tion that the things referred to are invariant when they really are not ( Bacon, 
1620 ;  Kosko, 1993 ). As such, they allow for some latitude in the true nature of 
the underlying reality they represent. But this opens the door to at least three 
anchoring effects. 

 First, the stability of the cultural use of word definitions contributes to the 
stability of the underlying cognitions. That is, society supports mental stability 
in part through linguistic usage stability ( Vygotsky, 1962 ,  1978 ). This is gener-
ally a good thing, as it facilitates social interactions and common understand-
ing. The need for caution arises from the fact that language is an imperfect tool 
that is often misused to characterize the precise nature of our true beliefs and 
reality. As a result, a label may sometimes be found to obfuscate the reality to 
which it refers and our failure to revise that label may impede our appreciation 
of either the richness or the precise nature of the belief or reality in question. 
Francis  Bacon (1620 , p. 64) expressed an interesting variation of this limitation 
of words when he wrote, 

 For words are usually applied according to common comprehension, and 
divide things along lines most suited to common understanding. When 
then someone of sharper understanding or more diligence in observation 
wishes to shift these lines, so as to move them closer to Nature, words 
shout him down. 

 Second our own belief may change in ways that are not captured by revi-
sions in the words used to describe them. For instance, my belief about Paul’s 
ethnicity may evolve from believing he is an immigrant, to believing he is Afri-
can, to believing he is Nigerian, to believing he is Yoruban. Yet, I may choose 
to refer to him only as an immigrant, or African. In this case, the specificity of 
my verbal label for Paul may not change in consonance with my increasingly 
specific belief about his ethnicity. This may also occur when the change is too 
subtle for the believer to be able to articulate. 
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 Third, the underlying reality to which the words refer may change without 
affecting the words used to describe one’s belief. For example, most people take 
very few intelligence (IQ) tests during their lifetime. A person who takes an 
IQ test as a child and scores in the average range may pass the rest of his life 
believing his intelligence is average. His lack of experience taking additional 
IQ tests may never enable him to realize that he has grown up under a set of 
circumstances that enabled his intelligence to dramatically improve. As a result, 
he may become an intellectually gifted adult who still believes his intelligence 
is average. 

 In each of these examples, the words have an anchoring affect because they 
are mistaken for the underlying reality, thereby causing the language to persist 
in spite of change in the underlying realities the words represent. 

 General Language 

 Another aspect of language that inf luences the anchoring of beliefs is the level 
of generality of the language used to describe the belief. All else being equal, 
the more specific a belief is the easier it is to confirm or disconfirm. The more 
general a belief is the harder it is to confirm or disconfirm. The same applies 
to the language selected to describe that belief. If I say that I believe a specific 
swan is white, then it is relatively easy to confirm or disconfirm my claim. But 
if instead I say I believe that all swans are white, then the number of swans I 
must observe in order to confirm or disconfirm the belief is much greater, 
and so is the amount of work involved. In fact, Hume (1748/1955) has aptly 
noted that some of our beliefs are inferences that may be impossible to prove 
at all (also, see  Popper, 1996 ). For instance, it is conceivable that I might test 
my belief that all swans are white by observing as many swans as I can. I might 
also find that every swan I have ever seen was white. Despite the possibility of 
observing millions of white swans, and no black swans, it always remains pos-
sible that a black swan does, in fact, exist, but that I simply have not yet seen 
it. This makes it nearly impossible to prove the claim that all swans are white. 
In addition, there are many general beliefs that take the form, “Most X are Y.” 
Such beliefs may be extremely difficult to disprove (and therefore to change) 
because it may not be possible to obtain a large enough sample to confirm or 
disconfirm the claim. 

 Abstract Language 

 A similar problem arises when we use abstract language to describe a belief. 
Unlike vague language, in which the referent is unclear, the referent of abstract 
language is clear but not available for sensory inspection. For instance, I might 
state, “I believe John is a highly intelligent person.” How can such a belief be 
confirmed or disconfirmed? One obvious answer is to have him take an IQ 
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test. But even scientists may disagree about the precise definition of the word 
“intelligence.” And what if I am not referring to the type of intelligence that 
most intelligence tests measure? What if I mean that I think he is emotionally 
intelligent? And what if we don’t happen to have an emotional intelligence 
test handy, or he doesn’t take it? It is hard to find reliable evidence to confirm 
or disconfirm this claim. On the other hand, it may be easy to find anecdotal 
evidence on both sides of this claim. As a result, such abstract claims are dif-
ficult to disconfirm and so tend to persevere in the face of evidence that some 
people might consider objective. More generally, as a belief becomes more 
abstract, the amount and type of evidence necessary to confirm or disconfirm 
it may increase as may the number of ways in which some of the evidence may 
be interpreted. 

 Notes 

  1 . This information also includes statements made by other people, such as parents or 
teachers. 

  2 . Note that we do not have to form such a commitment, and often do not, explicitly, 
until forced by circumstances to do so ( Everett, 2018 ). For example, there are some 
claims toward which we may be neutral, perhaps because we have insufficient infor-
mation. And, there are some claims toward which we may be inclined to agree or 
disagree, but have insufficient evidence or reason to form a commitment. 

  3 . This is a bit misleading. Punishment may also help one form, and support, the 
belief that a particular course of action is undesirable, since it produces negative 
consequences. 
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 The most troublesome limitations in learning are cognitive in nature. There-
fore, the present chapter examines some of the cognitive mechanisms (i.e., struc-
tures and mental processes) that impair our ability to learn, particularly those 
by which our beliefs are preserved in the face of disconfirming evidence. In 
 Chapter 4  we discussed resistance to belief change that takes the form of active, 
conscious, intentional defense of our beliefs. In this chapter we explore a dif-
ferent phenomenon, which we label cognitive inertia. By cognitive inertia (CI), 
we mean a general tendency to resist changing our beliefs, particularly (but not 
only) in response to evidence that is hostile to those beliefs. Cognitive inertia 
is not construed here as some sort of mental sloth (cf Piattelli-Palmarini, 1994). 
Rather, we suggest that it is a general tendency that is at work in both healthy 
and unhealthy ways. It is intended as one broad explanation of the slowness 
with which we sometimes adapt to new information. And it is conceived as a 
general tendency underlying a variety of specific behaviors that have the com-
mon characteristic of preserving our beliefs. 

 Two excellent analogies to our conceptualization of cognitive inertia may be 
found in Isaac Newton’s “law of inertia” and Francis Bacon’s “Motion of Con-
tinuity.” According to Newton’s (1687/2016) first law of motion (sometimes 
called the law of inertia), an object at rest tends to stay at rest, and an object in 
motion tends to continue in motion in a straight line unless acted upon by an 
outside force. A psychological variation of this law as related to beliefs might be 
stated as, “Beliefs in effect tend to stay in effect unless inf luenced by an outside 
force.” However, while this formulation highlights the tendency of existing 
beliefs to perseverate, it does not address their tendency to resist revision. This 
is better suggested by Bacon’s “Motion of Continuity.” This Motion refers to 
the tendency toward self-preservation according to which, “all bodies dread to 
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have their continuity destroyed; some dread it more, some less, but all to some 
extent” (1620/1994, p. 255). As conjoined in the concept of cognitive inertia, 
these notions suggest that our beliefs not only have the tendency to persevere 
but that they may even “resist” disruption, e.g., by disconfirming evidence. 
Of course, we are not claiming that our beliefs have any type of independent 
teleological abilities. Instead, cognitive inertia is construed as a sort of mental 
gravity that preserves our beliefs and impedes their change. 

 By “mechanisms of cognitive inertia” we mean those mental processes and 
the properties of beliefs that (consciously or unconsciously, intentionally or 
unintentionally) preserve our beliefs intact. In the broadest sense, these include 
physical, cognitive, social, and emotional activities that fortify and defend our 
beliefs, as well as those properties of belief structures that resist change. Excluded 
are those activities involved in the formulation and daily use of beliefs. That is, 
although inertial forces may inf luence the formation of new beliefs, our present 
interest is in the ways in which existing beliefs exert their inf luence. 

 We believe the occurrence of cognitive inertia is a function of two broad fac-
tors, i.e., the structure of our beliefs and how we think. This distinction is gen-
erally consistent with Piaget’s (1952/1977) distinction between the functions 
of organization and adaptation,  Nisbett and Ross’ (1980 ) distinction between 
knowledge structures and judgmental heuristics, and roughly with  Baltes and 
Staudinger’s (1993 ) distinction between cognitive mechanics and cognitive 
pragmatics. In general, structural factors refer to the form of the beliefs we 
currently hold, particularly the way in which they are organized. By structural 
mechanisms of cognitive inertia, we mean the way in which the forms of beliefs 
are conducive to the occurrence of cognitive inertia. By dynamic mechanisms 
of cognitive inertia, we mean those mental processes by which we preserve our 
existing beliefs intact. Many of these are innately biased forms of information 
processing that function automatically and are particularly difficult to avoid, or 
circumvent ( Kahneman, 2011 ). 

 Cognitive Structures 

 One fruitful way to think about beliefs is as organized cognitive structures. 
Unfortunately, little attention has been given to the structure of individual 
beliefs, and no name has been given to the structures constituting beliefs. As a 
result, much of the following discussion will necessarily be speculative. Although 
we assume they are mediated by neural activity (see  Chapter 9 ) the precise 
forms beliefs take are still poorly understood. To begin, we will use the term 
“doxastic structure” to refer to the pattern of a belief in our own mind. We 
posit that a doxastic structure is a mental representation of reality (as perceived 
and not necessarily as is) made of different pieces that are bound together in 
a specific pattern. They are assemblies of more basic (perceptual and concep-
tual) elements that are held together by some type of relationship (e.g., being 



Mechanisms of Cognitive Inertia 147

properties of objects or events, or having causal relationships), with reasoning 
and sensory contiguity being the most common types of associative glue that 
bind the pieces together. For example, the belief that birds have legs combines 
the concept of birds with the concepts of having and legs. This makes doxastic 
structures more complex than perceptual gestalts or individual concepts, but 
less complex than schemas. 

 If we begin with the definition of doxastic structures above, then it is likely 
that they share several properties with other cognitive structures. These include 
size, complexity, organization, and coherence. Each belief is composed of dif-
ferent pieces. As a result, different beliefs vary in the total number of pieces 
they possess. For example, the belief that people are good has three pieces. 
But the belief that people are basically good, if you catch them on a good day, 
when they are not in a bad mood, and provided you don’t provoke them, has 
many more pieces. In general, the more parts a belief has the more parts of it 
that may potentially resist change. In addition, variations in the size of beliefs 
are correlated with variations in their complexity, with those beliefs that have 
more pieces obviously tending to be more complex. And, beliefs differ in terms 
of their inner coherence, or consistency. For example, the belief that people are 
good and bad suggests that people may be good under some conditions, but not 
others, and borders on incoherence. On the other hand, the belief that people 
are usually good seems less internally contradictory, and so more coherent and 
internally consistent. 

 In general, we accumulate the parts of our beliefs through our interactions 
with our environment, and assemble the pieces as well as we can. We also 
attempt to make a coherent whole of what we have, even if some pieces are 
missing or the available pieces are poorly assembled. It’s not ideal, but it often 
works better than not having any beliefs at all. 

 One of the most poorly understood characteristics of doxastic structures is 
that their pieces are bound by something. The nature of that associative glue 
is poorly understood. As we suggested above, some beliefs may be based on 
spatial contiguity. For example, the belief that birds have legs derives from the 
repeated observation that all different types of birds appear to have legs. That 
is, most of the times that we see a bird we also see its legs, though sometimes 
we don’t see its legs. On the other hand, we may also believe that birds f ly. In 
this case, the belief pertains to what most birds are capable of doing. On the 
other hand, the belief that birds cause diseases suggests a different type of con-
nection between the parts of a belief. The first of these beliefs refers to a physi-
cal property of birds (they have legs). The second of these beliefs refers to the 
behavior of birds (they f ly). The third of these beliefs refers to a causal connec-
tion between birds and diseases. While many additional types of connections 
may be observed, our point is that there are different types of beliefs and that 
the pieces making up these different types may be held together by different 
types of associative glue. It is likely that the type of associative glue binding 



148 Mechanisms of Cognitive Inertia

the pieces of a belief together affect the firmness of that belief. For example, 
pieces that are bound by sensory contiguity (e.g., birds have legs) may be more 
resistant to change than beliefs whose pieces are bound together by reasoning 
(e.g. birds cause diseases). 

 One of the most important characteristics of doxastic structures is their ten-
dency to remain intact. As discussed in  Chapter 6 , once we form a belief, we 
tend to preserve that structure. In his book,  The Equilibration of Cognitive Struc-
tures , Jean  Piaget (1985 ) observed that “cognitive structures resemble stationary 
but dynamic states” (p. 3). We believe there are two structural reasons for this. 
The first is because the associative glue of the belief serves to bind the pieces 
together. The second is that the structure of the belief derives ongoing support 
from its correspondence with the external, or internal, environment. 

 One of the characteristics of beliefs alluded to earlier is that they are inte-
grated (embedded/entrenched) into our larger information network. There is 
widespread agreement among psychologists that our beliefs and knowledge are 
integrated and organized into higher level knowledge structures ( Ifenthaler, 
2011 ). Although little attention has been given to the structure of beliefs, the 
knowledge structures that have received the most attention from researchers are 
schemas. Introduced originally by James Mark Baldwin, the term “schemas” 
has been used to refer to a plethora of loosely related cognitive structures. The 
term most commonly refers to “a cognitive framework that helps to organize 
and interpret information in the world around us” ( Cherry, 2018 , p. 1). The term 
is also used to refer to the structure of one’s knowledge and beliefs, problem 
solving abilities, and how to behave with respect to a particular domain of 
knowledge, such as math or restaurants. 1  Interestingly, the results of recent 
research also show that the structure of schemas differ across different domains 
of knowledge, such as biology, mathematics, and history ( Ifenthaler, 2011 ). 

 Most psychologists also agree that our schemas change in correspondence 
with our experiences and the growth of our knowledge. For example, some 
of the research on schemas ( Ifenthaler et al., 2011 ) has found that they differ 
between novices and experts. In general, the schemas of novices tend to be 
more fragmented, full of gaps, incomplete, less hierarchically organized, and 
less coherent than the schemas of experts. The schemas of novices also tend 
to be less strategic, less f lexible, and less accessible than those of experts, typi-
cally resulting in a lower proficiency of problem solving among novices in the 
experts’ domain of expertise. 

 This domain of research has proven very informative and will be referred to 
repeatedly below. We must also be cautious, however, for the principles discov-
ered with respect to the operations of schemas may not always apply to beliefs. 
We are thus in a position similar to our earlier caveat about the relevance of the 
research and literature about attitudes to more basic cognitive structures such 
as beliefs. 
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 If we think of schemas as organizing structures that “hold” or contain rel-
evant beliefs, then the integration of our beliefs into schemas is important for 
several reasons. First, the interaction between our beliefs and schemas increases 
our ability to adapt, by facilitating the observation and integration of some 
types of information within our information network. For example, the belief 
that ducks are birds enables us to connect ducks with the larger concept of birds, 
thereby enabling us to infer some of the properties of ducks, and use ducks as 
one more exemplar of the concept of birds. And this integration also affects 
the scope of our thinking. For example, if we do not include ducks under the 
concept of sentient beings, we may underestimate the capacity of ducks to feel 
pain or care for their young. 

 In addition, as we suggested in  Chapter 6 , the connections through which 
doxastic structures are embedded within schemas serve to bolster our beliefs. 
The more ways in which a doxastic structure is embedded within a scheme, the 
more props will have to be undone in order to eradicate, or perhaps change, 
that belief. 

 Third, the resistance of beliefs to change does not depend only on the struc-
ture of the individual belief. To the extent that a doxastic structure is supported 
by the broader network it is connected to, the change of that belief may also 
depend on the structure and content of the broader scheme within which it 
resides. In a sense, the scheme “protects” the structures (e.g., beliefs) within it. 
For example, if someone claims that ducks are aquatic creatures, and therefore 
do not have legs, one can check this claim against not only one’s definition of 
ducks but also against one’s definitions of birds and animals. 

 The cohesive force of schemas and other cognitive structures, and how they 
resist change, was a recurrent theme in the work of Jean Piaget. He wrote 
extensively about how the larger system may exert a stabilizing, and even pro-
tective, inf luence over its parts, noting, “The fundamental factor in a cognitive 
equilibrium is the conservative action that systems, like totalities of any rank, 
exercise over their parts” ( Piaget, 1985 , p. 149). The framework provided by 
the larger schema “protects” its parts (e.g., beliefs) because it sets limits on how 
much they may change without disrupting the larger structure. In addition, the 
connections between each belief with all the other beliefs in the schema each 
serve to stabilize both the individual beliefs and the larger schema. 

 In summary, the structural contributors to the firmness of a belief are the 
internal coherence of the parts of that belief and its integration as a part within 
the larger knowledge structures of the system. 

 Structural (Passive) Mechanisms 

 We believe that structural (inertial) resistance is passive, automatic, uncon-
scious, accepts beliefs at face value, and does not change cognitive structures. 
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 Anchoring Installs Our Default Settings 

 The processes by which our beliefs are formed and embedded into the larger 
knowledge systems also serve to install the default settings for our beliefs and 
thoughts. In effect, our existing beliefs serve as a sort of anchor for our selection 
and interpretation of new information and thinking. As a result, we believe the 
structure of our beliefs limits our incorporation of new information and think-
ing in several ways. 

 Limits of Thought 

 The structures of our beliefs also limit the types of thoughts and ideas we accept 
as true. One of the best ways this may be discerned is through the examination 
of a well-known human bias called the anchoring effect. As originally described 
by Tversky and Kahneman (1974) and Kahneman and Tversky (1982), anchoring 
effects refer to the tendency to base one’s judgments on the information that is 
originally provided. The idea is that the initially presented information serves as 
a sort of anchor for the formation of subsequent judgments. In a series of stud-
ies, Lichtenstein, Fischhoff, and colleagues found that the number of annual 
deaths attributed by participants to various causes was related to the information 
they were initially provided (Lichtenstein et al., 1978; Slovic et al., 1982). For 
instance, when participants were told that “about 50,000 people die annually in 
motor vehicle accidents” their estimates of the number of annual deaths from 
other causes was as much as five times greater than when they were told, instead, 
that approximately 1,000 people die annually from electrocution. 

 Anchoring effects are sometimes referred to as “presentation” or “format” 
effects (e.g., see Slovic et al., 1982), or even as “framing effects” ( Kahneman, 
2011 ; Piattelli-Palmarini, 1994), because they ref lect our tendency to use the 
first information presented to us as a sort of anchor upon which we base fur-
ther judgments. It’s as though the information provided orients our attention 
in a certain direction, serving as a frame of reference for the thinking that is 
to follow.  Piattelli-Palmarini (1994 ) explains this by saying, “Thanks to our 
cognitive sloth (not because we shirk) we become prisoners of the frame we are 
offered” (p. 59). 

 While the existence of framing and anchoring effects is widely accepted, 
we suggest that, in the absence of new information from the environment, our 
preexisting beliefs serve as the default anchors for our thinking. Although the 
information we encounter from moment to moment may certainly inf luence 
our thinking, it is also likely that the beliefs we already possess serve as anchors 
for subsequent cognitive processing. 

 In itself, this is not a problem. In fact, it facilitates our adaptation by provid-
ing preexisting lenses though which we may filter, organize, and interpret our 
experiences. Although this is generally healthy, there are at least two ways in 
which this contributes to the perseveration of beliefs. 
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 Limits of Rupture 

 The structure of each belief imposes limits on the types and amounts of infor-
mation that may be accommodated without rupturing (or destroying) that 
belief ( Piaget, 1985 ).  Piaget (1985 ) believed the single greatest limitation of our 
ability to learn is the extent to which our doxastic structures can accommodate 
new information without rupturing. For example, if we believe that birds are 
two legged animals that can f ly, then we will not acknowledge that either pen-
guins or ostriches are birds. In each case, the structure of our preexisting belief 
limits the type of evidence we can accept as true without revising that belief. 

 Familiar Ground 

 The first problem is that while the forms of our beliefs help organize our per-
ceptions they also bias those perceptions in familiar directions. We have a strong 
inclination to interpret reality in terms of available beliefs. That is, our percep-
tion of the world is affected by the beliefs we have available to mediate our 
perceptions. In effect, our beliefs become the default lenses through which we 
interpret, understand, and organize our experiences. Our interactions with the 
world are typically initiated based on the patterns we are aware of. Of course, 
we can always learn, or invent, new labels, but it is the patterns ensconced 
in the beliefs we hold that are most likely to be noticed and preserved. One 
consequence is that our preexisting beliefs may direct our attention to familiar 
stimuli and away from unfamiliar (and possibly belief disconfirming) stimuli, 
leading us to more readily detect expected rather than unexpected stimuli. We 
referred to this in  Chapter 5  as confirmation bias. 

 In addition, the forms taken by the beliefs we hold are, in effect, our per-
sonal captured intellectual territory. Together, they provide the familiar ground 
upon which our thoughts are free to roam. Beyond the limits of our accepted 
beliefs lie untruths that are typically determined to be unworthy of further 
consideration. And so, again, we tend to ignore what we think is untrue, in 
favor of the limits imposed by the forms of our preexisting beliefs. 

 It’s as though our cognitive structures exert a sort of self-referencing, gravi-
tational inf luence on our thoughts. One consequence of this tendency is that 
our thoughts tend to abide in familiar territory. The limits to the distance they 
may wander are set largely by our existing beliefs, for we seldom venture to 
think far beyond what we already believe to be true, unless forced to do so. 
And so, since we think from the assumption that our beliefs are correct, errors 
encoded in our beliefs will be continually ref lected in our thinking. 

 Increased Activation Proclivity 

 Another way in which the form of our beliefs is conducive to cognitive iner-
tia is that once they become established our default beliefs are more readily 
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available for subsequent processing than less familiar alternatives (Tesser and 
Shaffer, 1990). As a result, our preexisting beliefs possess a greater proclivity 
to activate than alternatives. This then increases their ability to bias subsequent 
information processing in the direction of that default. 

 Primacy Effects 

 We humans have a tendency to form both habits and beliefs readily but to aban-
don them only with difficulty. In describing how we form impressions of other 
people Solomon Asch (1946) noted that the first information we receive about 
someone tends to carry a greater weight in the impressions we form than does 
subsequent information. This tendency is referred to as the primacy effect. The 
general idea is that “early information about someone weighs more heavily than 
later information in inf luencing one’s impression of that person” (Morris and 
Maisto, 2001, p. 488), even though it is not necessarily of any greater diagnostic 
value. Pitz (1969, p. 25) has noted that a primacy effect also occurs when “sub-
jective probability estimates appear to ref lect early events of a sequence more 
than later events.” This is also sometimes referred to as the tendency of first 
impressions to be lasting impressions (Morris and Maisto, 2001; Rathus, 1997). 

 This tendency has been studied by several social psychologists who have con-
firmed under research conditions what is widely experienced in everyday life. 
A common observation is that people tend to form first impressions based on 
the first information received and are then insufficiently willing to revise their 
impression when new evidence supports an alternative (Asch, 1946;  Nisbett 
and Ross, 1980 ; Ross et al., 1975; Peterson and DuCharme, 1967; Pitz et al., 1967; 
 Wang, 1998 ). Ross et al. (1975, p. 889) explained this process by suggesting, 

 Once formed, initial impressions structure and distort the attributional 
processes through which subsequently considered evidence is interpreted. 
Specifically, the relevance, reliability, and validity of dubiously relevant, 
reliable, or valid information is resolved as a function of its consistency 
with the attributor’s initial impression. 

 This is consistent with interpretations offered by  Nisbett and Ross (1980 ) and 
other social psychologists but seems to contrast somewhat with Morris et al.’s 
(2001) suggestion that “the primacy effect ref lects a desire to lessen our mental 
effort” (p. 488). The apparent discrepancy may be resolved by considering that 
cognitive inertia is the tendency to resist changing our views once they are 
formed. Whether this is due to laziness or to other reasons will be addressed 
below. The real issue for now is simply that the tendency does seem to exist and 
that this is consistent with the idea of cognitive inertia. 

 Three additional points should be mentioned about anchoring and primacy 
effects. First, these biases exert their inf luence whether they are correct or not. 
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In other words, even if the judgments we form through these biased means are 
inaccurate those judgments are still resistant to change. Second, these biases 
are not limited to novices, or people who are relatively unsophisticated when 
it comes to psychology. Even experts display these tendencies (for example, see 
 Kahneman, 2011 , or Kahneman and Tversky, 1982,  Chapter 1 ). Third, these 
tendencies tend to be resistant to eradication. In some studies, specific instruc-
tions to avoid such biases, and even the offer of monetary incentives, have proven 
ineffective in eradicating the anchoring and primacy effects (see Ross et al., 
1975). On the other hand, Morris et al. (2001, p. 488) have observed, “If people 
are specifically warned to beware of first impression, or if they are encouraged 
to interpret information about others slowly and carefully, the primacy effect 
can be weakened or even eliminated.” Under such conditions, the increased 
motivation to expend cognitive effort may cause us to evaluate evidence more 
carefully and systematically. 

 Whether through their limiting effects on which evidence or thoughts are 
accepted as true, the increased comfort or familiarity of preexisting beliefs, or 
our resistance to changing already formed first impressions, the inertial inf lu-
ence of the structure of our beliefs may be summarized as the incessant lure of 
the cognitive status quo. 

 Dynamic Mechanisms 

 In the last chapter, we described the tendency of our beliefs to settle into a state 
of equilibrium. In this section we consider how the stability of our beliefs is 
abetted by the way we think. 

 By dynamic mechanisms of cognitive inertia, we refer to mental processes 
that tend to preserve our beliefs intact. In general, this is facilitated by the ten-
dency of our thoughts to settle into stable patterns within the boundaries set by 
our beliefs. Once established, our beliefs then bias our perception of incoming 
information, and reasoning, in the direction of our preexisting beliefs. What 
makes them inertial is that they succumb to the lure of the cognitive status quo, 
often unintentionally. 

 During the perinatal period, we have almost no voluntary control over our 
behavior. This is due to several factors, including a lack of ability to discriminate 
between different stimuli (it takes us four to five months to achieve this), a lack 
of understanding of the nature of those stimuli, and a general lack of control 
over our thoughts and body. As a result, most behaviors during early infancy 
are controlled by ref lexes, i.e., automatic, involuntary, and fixed behaviors 
that are elicited by specific stimuli. As our frontal lobes mature and we gain 
experience and knowledge, we gradually develop the ability to voluntarily 
control our thoughts and behaviors, especially during the first 4–5 years of life 
( Munakata et al., 2012 ;  Ramscar and Gitcho, 2007 ). We become less dominated 
by ref lexes, sensory salience, and pleasure as the prefrontal cortex enables us to 
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take conscious control over these. This gives rise to a system of self-regulation 
that is conscious, deliberate, and effortful. This system gradually becomes able to 
supersede some of our ref lexes and is usually considered to be rational. 

 However, as we interact with our environment, we notice the same stimuli 
are encountered over and over again, and that the same response often suffices 
to those stimuli. As a result, we also develop the capacity to quickly and effort-
lessly respond to the same stimuli in the same way, a process referred to as 
automatization or habit formation (e.g.,  Logan, 1989 ;  Suzuki, 2018 ). Automati-
zation is a fascinating process that is characterized by a reduction in the mental 
resources needed to perform habitual actions. As we gain mastery over our 
body and thoughts, less conscious effort is required to perform well-rehearsed 
behaviors and they become automatic, both physically and mentally. This liter-
ally makes it easier to perform well-rehearsed thoughts and behaviors, and also 
frees cognitive resources (i.e., attention) to perform additional, more demand-
ing tasks. We see this in many instances, as when we require fewer parts of the 
brain to produce language during adulthood than childhood, or when experts 
use less of their brain to perform the same task as novices. This suggests that 
habitual thoughts may develop into the mental equivalents of ref lexes, as many 
physical ref lexes are supplanted by well-learned cognitive ref lexes, i.e., auto-
matic, learned, and relatively fixed thoughts and behaviors that are controlled 
by a general type of stimulus. 

 Let’s consider the example of learning to drive a car. At first, it requires 
considerable attention just to press the gas pedal properly with one’s foot. It 
requires even greater care to properly integrate this behavior with the manage-
ment of the steering wheel and the awareness of traffic lights, pedestrians, and 
other cars. With practice, over time, these activities become automatized to the 
point that they require very little conscious attention. Within a few months, the 
mental processes involved in driving tend to become sufficiently automatized 
for most people to carry on a conversation at the same time they are driving. 

 As a result of the interaction between our biological predisposition and 
experiences, we develop two broad systems to control our thinking and behav-
ior, one automatic and the other controlled (Schneider and Shiffrin, 1977). 2  
The automatic system enables us to very quickly intuitively form snap decisions 
and fast reactions to familiar stimuli. It requires little conscious or deliberate 
attention and is most often used in familiar circumstances. Automatic process-
ing tends to be used in relatively unimportant, or well-learned, situations when 
the costs of errors are relatively low and we want to exert just enough energy 
to get the job (decision) done. Herbert  Simon (1990 ) refers to this tendency as 
“Satisficing.” This type of thinking appears to develop through the process of 
automatization. The second, “controlled system,” is slower but more conscious 
and deliberate. It is the part of us that engages in effortful cognitive activi-
ties requiring conscious attention, such as multiplying large numbers or solv-
ing difficult problems. While the automatic system is intuitive, the controlled 
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system is deliberate, systematic, careful, and typically more accurate. Thus, 
the controlled system is the part of us that is responsible for conscious self-
regulation, especially when that requires overriding our default tendencies or 
initial impulses. Controlled processing tends to be used when motivation and 
ability are high ( Petty et al., 1986 ) or when people “don’t trust their heuristic 
processing strategies” ( Tesser et al., 1990 ), p. 571). If motivation and ability to 
engage in controlled processing are low then we tend to revert to automatic 
processing. 

 Automatic Processing 

 It is difficult to overestimate the importance of these processes for human think-
ing and behavior in general, and learning in particular. There is a consensus 
among many psychologists that automatic processing is the default setting for 
most people most of the time ( Hastie and Dawes, 2009 ; Gilovich, 1991;  Langer, 
1989 ;  Nisbett and Ross, 1980 ;  Simon, 1990 ). That is, most people tend to pre-
fer, and perhaps over rely on, automatic processes over controlled processes. 
And there exists a large body of literature suggesting that much, if not most, of 
human behavior is governed by automatic or heuristic processes ( Uleman and 
Bargh, 1989 ). Such behaviors include walking, eating, and a surprisingly large 
amount of routine decision making. Just think about it. How often are we on 
“automatic pilot,” in which we perform routine behaviors more or less auto-
matically? Thus, the automatic process appears to be our default mode of thought, 
with the controlled mode kicking in only when we encounter obstacles that the 
automatic mode cannot easily solve. For example,  Kahneman (2011 ) describes 
an experiment in which participants walked normally but had to stop when 
they were asked to solve a difficult mathematical problem. 

 Also, recall from  Chapter 6  that learning theorists have given a lot of attention 
to the formation and stability of stimulus-response links and habits. Although 
they do not generally discuss habit formation in the context of automatic and 
controlled thought, it is likely that many of the automatic behaviors we are 
referring to are mediated by the well-learned stimulus-response chains (e.g., as 
in walking) described by behaviorists and learning theorists. This is generally 
consistent with the claims of some learning theorists that many of our learned 
behaviors are performed automatically (e.g.,  Pavlov, 1927/1960 ), apparently 
requiring few mental resources. On the other hand, such chains seem insuffi-
cient to account for all automatic behaviors, as pattern recognition and memory 
must also play a role, and we always have the option of taking conscious control 
of those thoughts and behaviors. 

 It should be noted that automatization is not the same as laziness. Although 
some researchers suggest that we automatize because we are lazy (e.g.,  Langer, 
1989 ;  Piattelli-Palmarini, 1994 ) this judgment seems a bit harsh. After all, it is 
not as though people prefer not to think. All of us engage in day dreaming from 
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time to time. And even when automatization occurs, the cognitive resources 
freed by this process tend to be used for other purposes, such as talking while 
walking or driving. It seems, instead, as though we have a built-in capacity to 
take well-practiced routine thoughts and behaviors and increase our mental 
efficiency by turning their control over to automatic subroutines requiring 
diminished conscious control. At the same time, we retain the ability to allo-
cate our residual conscious attention to problems or issues that either are not 
readily solved by automatic processes or are more interesting. Therefore, it 
seems more appropriate to think of automatization as a process by which we 
increase the efficiency of our thought and behavior. 

 In addition, during every waking moment we are bombarded with so much 
information that we cannot possibly be aware of, no less grasp, all of it simul-
taneously, especially not consciously ( Simon, 1990 ). Automatization helps us 
become more selective in what we choose to focus our attention on, reducing 
the need for conscious attention of well-learned predictable tasks. With still 
greater practice, the connections between the stimuli and responses become 
still more routinized and automatic, and the demand for conscious attention 
reduced. Indeed, highly skilled behaviors may become so automatic that they 
are initiated even before we are consciously aware of them ( Granit, 1977 ). Thus, 
automatic processing enables us to solve many problems relatively quickly and 
efficiently, with acceptable accuracy, minimal effort, and low stress ( Chaiken 
et al., 1989 ; Gilovich, 1991; Petty and Cacioppo, 1986). 

 Reduced Flexibility of Thought (Homeorhesis) 

 Despite the obvious advantages of automatization, it harbors hidden costs. 
First, as our beliefs, thoughts, and behaviors become more automatized they 
become less f lexible. They become fixed in form (a tendency that Piaget called 
“homeorhesis”) and less amenable to change. This suggests that part of the 
difficulty of changing habitual beliefs and behaviors may stem from their ten-
dency to become automatized. As suggested by Piaget, “In reality, cognitive 
structures most closely resemble biological equilibria, either in their static or 
homeostatic form or in their dynamic or homeorhetic one” ( Piaget, 1985 , p. 4). 
Like the beliefs and behaviors they connect, our thought patterns may become 
so routine that we perform them without intention or forethought. It is dif-
ficult to change our beliefs when they are supported by thoughts that have 
become so routine we take them for granted. 

 Less Attention to Discrepant Details 

 As our beliefs, thoughts, and behaviors become automatized, we become less 
aware of the details of their performance. This might not seem like much of a 
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problem except that automatic processes are seldom tailored to the specif ic 
characteristics of each situation. As such, there inevitably arise occasions in 
which the use of automatic processes will be associated with a reduced sensi-
tivity to the unique requirements of a situation. Gilovich (1991, p. 49) noted, 
“These strategies are generally effective, but the benefit of simplification is paid 
for at the cost of occasional systematic error.” Likewise,  Nisbett and Ross (1980 , 
p. 7) observed, “The problem with the heuristic is that it is sometimes used 
as the only judgment strategy when it cannot alone provide an accurate judg-
ment.” The reduction of cognitive resources dedicated to the processing of 
automatized thoughts increases the risk of insufficient sensitivity to stimuli 
that are discrepant with the beliefs governing those processes. By reducing 
the attention allocated to performing automatized tasks, we may reduce the 
opportunity for discrepant stimuli to find their way into our awareness. This is 
important, because if we don’t notice the discrepant stimuli we are less likely to 
perceive a threat to our preexisting beliefs, less likely to detect the error of our 
ways, and less likely to change. 

 Reduced Effort 

 One of the defining characteristics of automatic thought is that it involves a 
reduced amount of effort. However, we noted in  Chapter 6  that learning often 
requires more effort than just bare attention. Deliberate learning, in particular, 
may require the effortful allocation of our conscious attention. But the whole 
point of automatic processing is to reduce the need to invest our conscious 
attention to recurrent stimuli. Therefore, one consequence of engaging in auto-
matic thought is a reduced probability of belief change. 

 In general, the reduced likelihood of belief change under automatic pro-
cesses is consistent with several empirical studies and theoretical perspectives. 
For example, this is consistent with the view that meaningful learning is less 
likely to occur with automatic processing because we are less likely to engage 
in the effort needed to produce meaning, i.e., comparing/integrating novel 
stimuli with our knowledge base (Baumeister and Landau, 2018). Such learning 
seems to require conscious attention. 

 In addition, this view is generally consistent with  Piaget’s (1985 ) distinction 
between Alpha, Beta, and Gamma types of belief/schema change. Alpha reac-
tions tend to dismiss stimuli that contradict our beliefs. These are most likely 
to occur when our investment in change is small. Alpha reactions also offer the 
advantage of allowing us to preserve our preexisting beliefs largely intact. Beta 
reactions are more effortful and tend to incompletely reconcile novel stimuli 
with preexisting beliefs. This type of reaction moves the individual closer to 
integrating the new information with his/her beliefs, but may fall short of com-
plete and accurate integration, due largely to a lack of mental investment and 
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effort. They are most likely to be used when we encounter credible evidence 
that contradicts unimportant beliefs, or when we don’t choose to invest the 
time to fully think through the implications of the new information. Finally, 
Gamma reactions are characterized by the complete integration of novel infor-
mation into one’s belief network, though it is also the most effortful. From this 
perspective, automatic thinking is more likely to lead to Alpha or Beta types of 
change than Gamma, because of the lack of cognitive f lexibility, attention to 
detail, or willingness to exert effort. 

 Also, several empirical studies have found that attitudes are less likely to per-
manently change when automatic processes are employed than when controlled 
processes are used ( Chaiken et al., 1989 ; Petty et al., 1986). In addition, auto-
matic decisions tend to be less stable and more susceptible to reverting back to 
the default setting than decisions formed through systematic processing ( Chai-
ken et al., 1989 ; Petty et al., 1986). 

 One f inal point before we discuss inertial effects of controlled process-
ing is that we must be careful about overgeneralizing here. Note, we are 
not saying that belief formation and change cannot happen with automatic 
processing. In fact, they do. For example, when a student believes what a 
teacher says in class, just because the teacher said so, that student is using 
automatic processing. Rather than think the issue through on his/her own, 
the student adopts the heuristic assumption that whatever the teacher says 
is true, at least until the end of the semester. Likewise, when Neil deGrasse 
Tyson, the Director of the Hayden Planetarium at the American Museum 
of Natural History in New York City, announced that there are only eight 
planets in our solar system, rather than the nine most of us were taught in 
school, many of us just went along with whatever this leading scientist said 
( Veneracion, 2018 ). Unless we are an astrophysicist, it doesn’t really mat-
ter that much to most of us. It’s easier to just accept what the scientist said 
at face value. However, while automatic processes may form new beliefs, 
they are less likely than controlled processes to mediate important belief 
change. For instance,  Chaiken et al. (1989 ) found that changes (in attitudes) 
engendered by heuristic processes tend to be more shallow and less endur-
ing than changes engendered through controlled/systematic processes. Also, 
automatic learning is less likely to occur when we already hold a strong 
entrenched belief, especially if we know a lot about the topic and our knowl-
edge base is well integrated. 

 In summary, automatic thinking relies upon cognitive shortcuts. It is often 
“correct enough,” but not as often as the systematic approach. For example, 
in chess games played under fast time limits (say one minute for all of one’s 
moves), even the best players miss nuances in the position and make many more 
mistakes, compared to games played under slow time limits (say two hours 
per game), in which players tend to play the most accurately. This is partly 
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because in the fast games they tend to rely on such mental shortcuts as basing 
their moves on recalled templates of past successful strategies rather than more 
intensely studying the current situation. 

 Controlled Processing 

 Despite the apparent advantages of automatic processing, there are many occa-
sions in which it proves inadequate. Sometimes, no pattern is evident among 
the stimuli. At other times, no response, or multiple responses, may seem appro-
priate, or the situation may be especially interesting, or meaningful, or maybe 
the stakes are unusually high. Under such conditions, automatic processes may 
falter, and we may be motivated enough to invest more mental effort in a more 
controlled, or systematic, approach. Now, we will be more inclined to think 
carefully about the situation. This type of controlled thought enables us to con-
sciously, systematically, deliberately, and hopefully logically search for, analyze, 
and integrate evidence relevant to our beliefs or problems. Beliefs that are for-
mulated or changed under these conditions tend to be more highly integrated 
with other beliefs and more enduring than beliefs derived through automatic 
processing (cf  Chaiken et al., 1989 , Petty et al., 1986; Tesser et al., 1990). The 
net cost of this approach, on the other hand, is that it requires greater conscious 
cognitive effort than automatic processing. 

 When we encounter a circumstance in which our preexisting beliefs do not 
afford an automatic, or easily controlled, solution the reason is sometimes that 
there exists a discrepancy between the structure of our beliefs and the needs 
of the situation. Such circumstances may betray a weakness in our preexisting 
beliefs, in that our beliefs may inadequately either characterize the reality they 
represent or address the demands of the current situation. When this happens, 
we may feel a sense of discomfort, typically described as confusion or frustra-
tion. Our automatic processing did not work, and the discrepancy/problem is 
still there. We know there is something wrong, but we do not yet know how 
to fix it.  Piaget (1985 ) referred to this as disequilibrium and argued that it is the 
most important prerequisite for belief change. While there is some contempo-
rary research that supports this view (e.g.,  Gruber et al., 2014 ), we will argue 
in  Chapter 11  that belief change may also be prompted by curiosity, schooling, 
and social pressures. 

 Recalibration of Cognitive Structures 

 Whatever the source of our motivation to change, the reality is that we rarely 
set out to intentionally change our beliefs. Instead, we seek to attain a goal or 
increase our understanding. Changes of beliefs are then incidental to increased 
understanding, even as they make understanding possible. 
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 While there are many specific circumstances and ways in which we may 
change our beliefs, let’s consider what may happen when we encounter 
information/evidence that contradicts our preexisting beliefs. At the heart of 
the problem of cognitive inertia is the question of how we respond to such 
evidence. Under such conditions, the central problem is created by the fact 
that our existing knowledge structures are incompatible with the discrepant 
piece of evidence. Since our interaction with new evidence is based on exist-
ing beliefs, this presents the problem of not having an explanatory framework 
within which to account for that evidence. It is an outlier to what we believe. 
The way Piaget put it is, 

 Every assimilating scheme exhibits a certain capacity for accommoda-
tion. That capacity has limits, however, one of which is non-rupture of 
the cycle making up the assimilating scheme. One could speak, then, 
of a “norm of accommodations” in the same sense that in biology one 
speaks of a “reaction norm” in reference to the set of possible phenotypes 
a certain genotype can produce in relation to environmental variations. 

 ( Piaget, 1985 , pp. 27–28) 

 It is preeminently to the process of reorganizing our beliefs that inertia may 
be said to apply. One of the most obvious causes of inertia arises when we take 
discrepant evidence seriously and try earnestly to make sense of it. 3  One of the 
constraints on this process was noted by  Piaget (1985 ) and philosophers such as 
 Gardenfors (1988 ) who observed that it would be irrational to abandon every-
thing we know because of this one discrepancy. It makes more sense to preserve 
as much of our preexisting beliefs as possible. Besides, recall from  Chapter 5  
that we are attached to many of our beliefs. We kind of like them. So, the prob-
lem becomes one of trying to determine how to reconcile the new evidence 
with what we already believe so that we don’t have to give up any more of our 
beliefs than necessary. 

  Piaget (1985 ) observed that once it becomes evident that our preexisting 
beliefs cannot adequately accommodate discrepant new information it becomes 
necessary to find a way to reconstruct our belief system while preserving our 
preexisting beliefs. That is, rather than abandoning what we already think we 
know, we wish to build new beliefs, or a broader doxastic structure (e.g., a 
schema), that includes both the preexisting belief and the discrepant new infor-
mation. Thus, the new doxastic structures are built out of the parts supplied by 
the preexisting beliefs and the discrepant new information. 

 The problem is roughly analogous to assembling a large jigsaw puzzle, 
with many pieces, and finding that when you thought you were finished there 
remains one outstanding piece. And so, the challenge of accommodating beliefs 
to true discrepant evidence is in reorganizing the coherent set of old pieces of 
that cognitive structure so that they include the new piece of evidence. How 
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much effort it will take is hard to predict. It depends on characteristics of the 
preexisting beliefs (e.g., how complex and how entrenched they are), one’s larger 
belief structurers (e.g., complexity and amount of coherence), and the nature of 
the discrepant evidence. It also depends on one’s capacity for finding meaning 
(Baumeister and Landau, 2018), one’s level of processing, one’s relevant knowl-
edge ( Wu and Dunning, 2018 ), one’s epistemic standards, and the availability 
of a teacher. Even for open-minded people, this may take time and require 
considerable effort, as we often find with scientific theories. Thus, the most 
fundamental contributing factor in cognitive inertia is the time and effort it takes 
to make meaningful cognitive change. 

 From this perspective, one of the inertial challenges faced by people who 
encounter evidence that is discrepant with their existing beliefs is conducting 
the controlled processes of finding/constructing an alternative belief. Deanna 
Kuhn and her associates at Teachers College (e.g.,  Kuhn and Pease, 2010 ) have 
found that people are often reluctant to abandon even obviously inadequate 
beliefs if no acceptable alternative is available.  Dawes (1988 ) observes, 

 The problem is that without a conf licting hypothesis, however, we tend 
to minimize the impact of evidence against a hypothesis we have held 
on the grounds of previous belief or plausibility. That tendency consti-
tutes an irrational use of evidence, because it conf licts directly with the 
laws of probability theory. 

 ( Dawes, 1988 , p. 247) 

 This raises the possibility that, in at least some cases, inertial “resistance” may 
be due to a failure to either conceive or consider alternatives. In this sense, some 
people treat their beliefs the way they treat a boyfriend or girlfriend. One of 
our students, for instance, claimed to be unhappy with her current boyfriend. 
Nonetheless, she claimed she would continue to stay with him, and be faithful, 
so long as there were no serious problems. But if the problems got too serious, 
or if a superior alternative should become available, then she would leave him. 
It’s the same with some of our beliefs. They are “good enough.” 

 Another way to think about inertia is by referring to Lev  Vygotsky’s (1978 ) 
concept of the “zone of proximal development.” According to  Vygotsky (1978 ), 
the zone of proximal development refers to the space between what each of 
us can learn on our own and what we can learn with “expert” guidance. It is 
sort of like the cutting edge of what we can learn on our own. In a way, this 
entire book is about what occurs in the zone of proximal development. On 
one side of the boundary of the zone of proximal development (ZPD) is the 
learner and those things he knows and can learn on his own. As he crosses into 
the ZPD he first encounters information that he is unlikely to have acquired 
on his own but that might easily be acquired with the help of almost anyone 
who is more knowledgeable, e.g., a tutor or a friend. The information just 
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outside the boundary of ZPD generally “makes sense” to the learner and is 
easily assimilated into his belief system. As the learner travels further into the 
ZPD, the information to be learned becomes increasingly sophisticated and 
the learner has increasing difficulty understanding. This is because the more 
difficult information is further and further away from what he already knows, 
and it is more and more difficult to accommodate that information into his 
existing doxastic structures. As the learner moves still further into the ZPD, the 
information to be learned becomes still more remote from the learner’s existing 
beliefs and ability. Somewhere around here the new information may be so far 
beyond the capacity of the learner’s belief structures to accommodate that even 
expert guidance may prove insufficient for the learner to make progress. At this 
point, the person is simply not ready to learn the new information. 

 An example of this would be trying to teach a 5-year-old child math. Most 
5-year-old children know a little addition and can easily learn more. This is 
where their ZPD lies. But, at this age they tend to struggle with subtraction. 
Unless the child is a genius, it will be a couple of years before his ZPD expands 
and he can learn subtraction, followed by multiplication, division, and even-
tually algebra. But no amount of instruction will enable the 5-year-old child 
who is not a genius, or not sufficiently motivated to expend the effort, to learn 
algebra before learning the prerequisites. 

 Stated more generally, as the discrepancy between what we believe and new 
information increases so will cognitive inertia. As we move from the known 
to the imperfectly known and the unknown, cognitive inertia tends to become 
more intense. If we move too far beyond what we can understand, the inertial 
affects may be so great that learning comes to a halt. 

 Searching for Evidence 4  

 We tend to search for evidence within the confines of our preexisting beliefs. 
As a result, the beliefs we hold inf luence the places and ways in which we search 
for evidence pertaining to putative beliefs. It is easy to underestimate the impor-
tance of this fact. As Werner  Heisenberg (1958 , p. 267) noted, “What we observe 
is not nature itself, but nature exposed to our method of questioning.” One 
consequence is that any biases we have in the methods we use to either col-
lect or evaluate evidence may produce a systematic distortion of the types and 
weights of evidence available to assess our beliefs (Baron, 1988). 

 Think about someone you know. Let’s call that person “X.” How can you tell 
if X is a nice person? Gilovich (1991) observed that most people will search 
their memory for examples of hypothesis-confirming evidence, or in this case, 
of X behaving in a nice way. This search for confirming evidence is necessary 
to determine if X satisfies your criteria for niceness. The problem is that many 
people, and some scientists, stop their search too soon. They fail to also search 
for disconfirming evidence. In the example above, we can find evidence of 
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being nice in almost any person we choose. But if we choose to look for it, 
we may also find evidence of that person being mean. And sometimes, the 
evidence of that person being mean will outweigh the evidence of that person 
being nice. 

 Although it has been defined in different ways by different researchers (cf 
Klayman and Ha, 1987; Koslowski and Maqueda, 1993), confirmation bias is 
most commonly defined as the tendency to search for evidence that is con-
sistent with one’s beliefs rather than evidence that contradicts one’s beliefs (cf 
Baron, 1988; Darley and Gross, 1983; Devine et al., 1990; Evans, 1989; Gilov-
ich, 1991; Kareev and Halberstadt, 1993; Morris and Maisto, 2001; Pyszczynski 
et al., 1985; Slusher and Anderson, 1989; Snyder, 1984; Snyder and Cantor, 
1979; Trope and Bassok, 1982; Wason, 1960). In one study, Snyder and Swann 
(1978) found that when people were instructed to find out if a target person was 
either introverted or extroverted, they displayed a tendency to ask questions 
that were consistent with their hypothesis. Those people who were testing the 
hypothesis that the target was an extrovert tended to ask questions about how 
much the target liked other people or social activities. But those testing the 
introvert hypothesis tended to ask questions about how much the target dis-
liked other people and social activities. This tendency was so strong that even 
offers to pay the subjects $25 to perform unbiased probes failed to significantly 
reduce the occurrence of confirmation bias. 

 In another study Darley and Gross (1983) had two groups of people view the 
same videotape of a young girl taking an intelligence test. One group was told 
she came from a well-off family and was being tested for advanced placement 
in a school. The other group was told she came from a poor family and was 
being tested for placement in a special education program. Although the girl’s 
performance was deliberately manipulated to portray a moderate skill level, the 
observers displayed a tendency to select evidence from the videotaped session 
that was consistent with their expectations and to ignore evidence that con-
tradicted their expectations. The net result was that those who were told the 
girl was being tested for placement in the gifted program assigned her a much 
higher score than those who were told she was being tested for placement in a 
special education program. 

 Confirmation bias is an example of a mechanism of cognitive inertia because 
it is a form of thought that tends to preserve our beliefs intact. This raises sev-
eral problems. First, as  Nisbett and Ross (1980 , p. 181) note, “Even an objec-
tively neutral set of evidence, if processed in accord with such a ‘confirmation 
bias,’ could bolster” our preexisting expectations. This could lead to either 
the detection or the confirmation of illusory correlations (see also Gilovich, 
1991, Slusher and Anderson, 1989), even in cases where, objectively, most of 
the (ignored) evidence goes against one’s presuppositions. Second, “Given the 
operation of all these biasing mechanisms, an expectance-confirmation effect 
could arise when the target person’s behavior does not objectively confirm 
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the perceiver’s expectancies” (Darley et al., 1983, p. 22). Or, as Macrae and 
Hewstone (1990, p. 339) have said, “People will falsely recognize prototype-
consistent information as having been present, when in fact it was not.” This 
means that even “the observation of ambiguous data may contribute to the 
preservation of beliefs” (Slusher et al., 1989, p. 25). This could lead directly to 
the perceived confirmation of prejudices and stereotypes in the light of objec-
tive evidence that is either neutral or even contradictory (Evans, 1989). As 
Snyder (1984, p. 277) noted, confirmatory hypothesis testing strategies make 
it likely that “beliefs that begin as hypotheses will come to be accepted as 
facts, even when there may exist considerable amounts of evidence that would 
disconfirm those beliefs, evidence that may go undetected by confirmatory 
strategies” (see also Evans, 1989). Perhaps worst of all, confirmation bias may 
lead to the perseveration of beliefs that are both irrational and that run counter 
to the majority of the evidence available (Baron, 1988; Gilovich, 1991). It may 
enable people to preserve their beliefs even when confronted with disconfirm-
ing evidence (Gilovich, 1991). 

 Evaluating Evidence 

 Another example of cognitive inertia is what Evans (1989) calls “belief bias.” 
According to Evans, belief bias is the tendency of existing beliefs to affect the 
way we interpret new data. In effect, once a new belief takes root it becomes 
part of our mental framework, and the lens through which we evaluate subse-
quent evidence. One of the most researched examples of this inertial tendency 
is a controlled thought process called “biased assimilation.” 

 In one of the most widely cited studies of this phenomenon,  Lord et al. 
(1979 ) found that people who read two equally probative reports about capital 
punishment tended to accept the methods and conclusions of the report that 
agreed with their own opinion but reject as f lawed the methods and conclu-
sions of the report that contradicted their view. They dubbed this phenomenon 
“Biased Assimilation,” referring to the bias in the way we interpret evidence. 
Since then, numerous other social scientists have reported similar findings (e.g., 
Evans and Pollard, 1990; Kuhn and Lao, 1996; Klaczynski, 1995; Lichtenberg, 
1984; Miller et al., 1993; Plous, 1991; Snyder, 1984). One of the most common 
outcomes of such studies is that people find evidence that conforms with their 
expectations to be more probative, more relevant, more reliable, and more con-
vincing than equally probative evidence that contradicts their views. 

 In such conditions we appear to apply double standards to evidence that con-
firms our views versus evidence that contradicts our views. Evans (1989) and 
Evans and Pollard (1990) suggest that some sort of “selective scrutiny” is at 
work. According to them, we f irst compare new information with our own 
prior beliefs. If there is no contradiction, then we tend to accept the new infor-
mation at face value. But if the new information contradicts our existing beliefs 



Mechanisms of Cognitive Inertia 165

then we tend to scrutinize that evidence more carefully. This enables us to 
claim that we have analyzed the available evidence and found it to be support-
ive of our beliefs, even if it is undue support from either neutral or ambiguous 
evidence (Tesser et al., 1994). People may thus mistakenly form the impression 
that the available evidence bolsters a position that it does not (Darley et al., 
1983;  Nisbett and Ross, 1980 ; Ross et al., 1975; Sanbonmatsu et al., 1993). In 
one of the most often quoted statements about this phenomenon, Francis Bacon 
(1620/1994, p. 57) said, 

 The human understanding, once it has adopted opinions, either because 
they were already accepted and believed, or because it likes them, draws 
everything else to support and agree with them. And though it may meet 
a greater number and weight of contrary instances, it will, with great and 
harmful prejudice, ignore or condemn or exclude them by introducing 
some distinction, in order that the authority of those earlier assumptions 
may remain intact and unharmed. 

 A second connection between biased assimilation and the perseveration of 
beliefs occurs when evidence that objectively disconfirms a given belief is pro-
cessed in such a way that it is either neutralized or made to seem irrelevant 
(Gilovich, 1991; Ross et al., 1975; Sanbonmatsu et al., 1993). Gilovich (1991), 
for instance, notes that the particularly intense scrutiny that we sometimes 
apply to information that is inconsistent with our preexisting beliefs means 
that “the contradictory information is either considered too f lawed to be rel-
evant, or is redefined into a less damaging category” (pp. 55–56). The net result 
of this type of systematic bias in our reasoning is to inappropriately increase 
the amount of evidence perceived to support one’s own preexisting views and 
decrease the amount of evidence perceived to contradict one’s views, even though 
the latter may be just as probative as the former (Klaczynski, 1995; Lichtenberg, 
1984;  Lord et al., 1979 ; Snyder, 1984). 

 A third connection between biased assimilation and perseveration is both 
amusing and disturbing. By using biased assimilation strategies, two different 
people, with two opposite opinions, may interpret the same evidence in a way 
that enables them each to derive support for diametrically opposed beliefs.  Lord 
et al. (1979 ) observed that “even a random set of outcomes or events can appear 
to lend support for an entrenched position, and both sides in a given debate can 
have their position bolstered by the same set of data” (p. 2099). An interesting 
example of this was offered by Plous (1991) who asked both supporters and 
opponents of the use of nuclear energy for their reactions to the near melt-
down of the nuclear reactor at Three-Mile Island. Those who opposed the use 
of nuclear energy claimed that the incident demonstrated how close we came 
to a catastrophic outcome. They said the incident supported their view that 
nuclear energy is too dangerous for common use. On the other hand, those 
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who were in favor of the use of nuclear energy claimed that the same incident 
at Three-Mile Island demonstrated that the safeguards set in place to protect us 
from the possible dangers of the use of nuclear energy had worked. They said 
the aversion of a disaster supported their view that nuclear energy is safe enough 
for common use. 

 Finally, perhaps the most startling consequences of biased assimilation were 
reported in several studies that found some people responded to disconfirming 
evidence by actually increasing the extremity of their existing beliefs, i.e., in 
a direction contrary to the disconfirming evidence. Pitz et al. (1967, p. 341), 
for instance, reported that “many subjects continued to revise their probability 
estimates upwards, or else left them unchanged, following a single disconfirm-
ing event.” Similar observations were reported by Batson (1975),  Lord et al. 
(1979 ), and Miller et al. (1993). Although some of these studies (especially Bat-
son, 1975 and  Lord et al., 1979 ) appear to suffer from serious methodological 
problems (e.g., see Kuhn and Lao, 1996; Miller et al., 1993), this type of polar-
ization does appear to be a genuine, if infrequent, response of at least some 
people to disconfirming evidence. Just think about this for a moment. Intro-
ducing evidence that contradicts a person’s beliefs may actually serve to make 
them more extreme in their belief.  Lord et al. (1979 ) offered one understated 
reaction, saying, “The present study shows that strongly entrenched beliefs can 
also survive the addition of nonsupportive evidence” (p. 2108). 

 What makes confirmation bias and biased assimilation mechanisms of CI 
is that they are both biased ways of thinking that produce asymmetric results, 
preserving our preexisting beliefs. 

 Attention and Inertia 

 There are at least two attentional processes that have inertial effects on learning, 
especially when it is self-directed. One is excitatory and the other is inhibitory. 
We noted earlier that there is more information available in our environment 
than we can handle. The main problems are that our sensory and attentional 
capacities are limited. We literally cannot be aware of everything at once, even 
within one room. 

 The main way we deal with this is to use the information stored in memory 
to guide our attention ( Ballesteros and Mayas, 2015 ;  White and Davies, 2008 ). 
That is, we have learned from experience what is important in any given situ-
ation and stored that knowledge in memory, in the form of beliefs. This sets 
up a “top down” process referred to as “selective attention.” Selective attention 
is the process by which we select what to pay attention to. It is a “top down” 
process because it is controlled by our knowledge and expectations. Since we 
cannot be aware of everything, we choose to be aware of what is most impor-
tant. But this entails two general processes, one excitatory and one inhibitory. 5  



Mechanisms of Cognitive Inertia 167

 Excitatory Processes 

 Excitatory processes tend to direct our attention to relevant stimuli and 
enhance our perception of those stimuli. As we interact with different envi-
ronments and circumstances we form a sort of mental representation about 
each situation. That mental representation includes the most important cues 
and stimuli in each situation, the ones that we need to pay attention to, for 
example in order to achieve our goals. Once we form that representation in 
our mind, it biases our attention to that type of situation, in the direction of 
noticing first those things that are most important. This occurs through a vari-
ety of processes, including perceptual enhancement (Tan et al., 2014, pp. 1–2) 
and priming, in which we become predisposed to notice the specific stimuli 
that are part of our mental representation of that situation. That is, we notice 
and respond more readily to those stimuli we expect than those we do not 
( Kristjansson and Campana, 2010 ). 

 As we interact with that situation, our available attention is allocated to 
whatever we are doing. If it is not particularly important, or threatening, per-
haps we can handle it automatically. However, if it is important, we may need 
to allocate more of our attentional resources to make sure our performance is 
satisfactory. The more of our attention is allocated to that task the more atten-
tion is said to be captured, and the greater is our attentional load ( Kreitz et al., 
2016 ). Easy tasks may capture only a little bit of our attention. Difficult tasks 
may capture all of our attention. 

 Inhibitory Processes 

 Inhibitory processes tend to direct our attention away from irrelevant stimuli 
and inhibit our awareness of those stimuli. In order for us to allocate our atten-
tion to whatever we think is important, selective attention also requires that 
we withhold our attention from stimuli that are perceived to be irrelevant. If 
we did not do this we would constantly be distracted by irrelevant stimuli. It 
is very difficult to achieve anything when you are thinking about everything 
else. To the extent that our attention is captured by relevant stimuli, it is also 
withheld from other, distracting, stimuli. But another way of saying this is that 
the more we are focused on one thing the less likely we are to notice other 
things. That seems perfectly natural. What can be wrong with that? Part of the 
answer was discovered by Mack and Rock. In a seminal article, published in 
1992, and in the first book about the topic, published in 1998, they observed 
that when our attention is captured by a stimulus, we become effectively blind 
to other, irrelevant stimuli. They coined the term “inattentional blindness” to 
refer to our tendency not to notice stimuli that we presume to be irrelevant. 

 In one of the most famous experiments on inattentional blindness,  Simons 
and Chabris (1999 ) had their participants watch a video of young people wearing 
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black shirts and white shirts pass basketballs around. They asked the partici-
pants to count the number of times the people wearing white passed the ball. 
For the next few seconds, the people in the video wearing white and black 
shirts wove around each other as they passed the basketball between them-
selves. After a few seconds a person wearing a black gorilla suit walked into 
the middle of the screen, thumped his chest and then continued to walk off the 
screen. After a few more seconds the video stopped and participants were asked 
how many times the basketball was passed. Most people gave accurate answers 
to that question. But then the experimenter asked, “How many of you saw the 
person in the gorilla suit?” On the average, only about half of the participants 
reported having seen the person in the gorilla suit. Many people expressed 
disbelief that that even happened. They were sometimes shocked to find that 
they were not aware of the person in the gorilla suit. But how could anyone 
miss a person in a gorilla suit who literally goes to the middle of the screen, 
right in front of the participant who is looking right at the screen? The answer, 
of course, is inattention blindness. Subsequent research has revealed that the 
more our attention is captured by a task, that is the less attention is left over to 
spare, the more likely inattention blindness (also called perceptual blindness) 
will occur ( Kreitz et al., 2016 ). 

 Unlike the excitatory process, which draws our attention to belief expectant/
relevant information, inhibitory processes block our access to information that 
may contradict our beliefs. This diminishes the likelihood of such information 
reaching our conscious awareness and increases the likelihood that our related 
beliefs will be preserved. 

 A related inertial process is called “negative priming.” Negative priming 
occurs when someone is told to fixate on one specific stimulus within a broader 
array of stimuli ( Mayr and Buchner, 2007 ). With practice, across multiple trials, 
that person more readily gives attention to the relevant stimulus and ignores the 
surrounding stimuli as distractions. However, if that person is then told to give 
his/her attention to another item in the same array of stimuli, that is to one of 
the stimuli that was formerly a distraction, then there will be a delay in that 
person’s response to the first few trials. It typically takes the person a few trials 
to mentally transform the stimulus that was originally ignored into the stimulus 
that is now the focus of attention. This delay is a prime example of cognitive 
inertia. The problem is not that the person cannot notice the second stimulus, 
it’s just that it takes a few moments to recalibrate their thinking and allow the 
formerly ignored object into their attention set. 

 In trying to explain the effects of inhibitory processes on cognitive develop-
ment, Piaget observed, 

 Elements that are not centered on and that are therefore underestimated 
are subjected to a negative action that suppresses them. . . . In the examples 
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cited, it is clear that elements are not neglected simply because the child 
cannot pay attention to everything at once. There is a better reason for 
what happens. The missing facts have been set aside because they contra-
dict the child’s habitual way of conceptualizing some part of the situation. 

 ( Piaget, 1985 , pp. 115–118) 

 In general, our beliefs bias our attention toward events in the world in such a 
way that we are not neutral observers of nature, but rather we pick and choose 
what we perceive as important. The very fact that we have formed a belief 
means that we have altered our predisposition toward the stimuli pertaining to 
that belief. Taken together, these excitatory and inhibitory processes operate 
under the assumption that our beliefs are correct and then direct our attention 
toward belief congruent stimuli and away from belief incongruent stimuli. 

 But what is it that makes these attentional processes inertial? Part of what 
makes them inertial is that they are applied automatically. We seldom stop to 
think consciously, “What should I pay attention to in this situation?” or “What 
should I ignore?” Most of the time we are not even aware that we are directing 
our attention in these ways. In addition, these excitatory and inhibitory atten-
tional processes increase the likelihood that we will notice confirmatory infor-
mation and reduce the likelihood that we notice disconfirming information/
evidence. 

 We believe this is a central problem of self-directed learning. Information 
that is not included in our beliefs likely resides in the environments with which 
we interact. It is there, perhaps even right in front of us, but we do not notice it, 
partly because it is not part of the cognitive structure (attention set) that guides 
our behavior (e.g.,  Beesley et al., 2018 ). That is, information that is in our envi-
ronment but is not included in our attention set does not reach our conscious 
awareness, either because it is not expected or because it is not considered 
relevant. It is as though our beliefs exert an inf luence on our attention that 
precludes access of disconfirming evidence into our awareness. As a result, this 
greatly reduces our chances of incorporating unexpected new information that 
could help make our beliefs more representative of our environment. 

 At this point, if learning is to occur, we must find a way to enable the miss-
ing information to find its way into our awareness and doxastic structures. The 
way Piaget described the problem is, 

 Since the task is no longer simply a matter of filling in lacunae but rather 
involves lifting repressions from elements that up to then have been omit-
ted, perturbations are related to new elements penetrating the field of 
recognized observable. At the same time, compensation has to do with 
modifying recognized observable so that the new observable f it in 
with them. However modest such modifications may be, they involve 
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reorganizing the conceptualization in some degree. This therefore pro-
vides one more example of construction resulting from compensation. 

 ( Piaget, 1985 , pp. 115–116) 

 Of course, the reality is that many unexpected stimuli, which are not part 
of our attention set, find their way into our conscious awareness. Learning 
happens frequently. Somehow, the discrepant elements find their way into our 
doxastic structures and we expand our understanding and beliefs. Although 
some of these attentional tendencies may be inf luenced by hereditary processes, 
they are construed here as mutable and responsive to experience. In  Chapters 10  
and  11  we will examine some of the ways to overcome these inertial tendencies. 

 Why Is It So Hard to Detect Our Own Faults? 

 In the final section of this chapter we consider how some of the processes out-
lined above may inf luence our ability to detect and correct our own faults. It 
has been said that if we can eradicate one fault per week, we will soon become 
a sage. This sounds like good advice. Anyone should be able to eradicate only 
one fault per week. And yet, we don’t see many sages walking around. The 
reality is that it is difficult to identify and eradicate our own faults. 

 We believe that part of the reason for this is our own inattention blindness. 
We are so busy focusing on our daily challenges and successes that we rarely 
stop to notice systematic f laws in our thinking or behavior. We don’t see our 
f laws partly because they do not fall within our attention set. We are blind to 
those parts of ourselves that we don’t examine. This is consistent with Carl 
 Rogers’ (1961 ) claim that we have a blind self, that is, a part of us that others 
may be able to see but that we don’t see. It’s not so much that we don’t want to 
know that part of ourselves. Rather, it’s a little bit like trying to see the struc-
ture of a building from the inside. What the building looks like from the inside 
is different than how it looks from the outside, and what we see of ourselves is 
different than others see from the outside. It is difficult to change our beliefs 
about ourselves when we don’t have access to the perspectives of outsiders. 

 Also, we each tend to hold positive views about ourselves. Most of us like 
ourselves. And so, if someone tells us we are not as nice as we think we are, or 
not as X, we claim to know ourselves better than they do, and so maintain our 
beliefs about our self in spite of any evidence they may offer to the contrary. 

 Sometimes the problem is that we are not able to understand the complaint 
made about us by another person. If we don’t have the right knowledge and 
beliefs in place, we may not appreciate what others tell us. And we may not 
be able to discern those same patterns within our self. Perhaps the information 
needed to make the appropriate changes lies outside of our zone of proxi-
mal development. For example, if you tell a 5-year-old child that he is a real 
humanitarian, he is about as likely to feel complimented as offended. It may 
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be a few years before he can understand such abstract concepts, about himself 
or anyone else. In this case, his beliefs are held in place by a knowledge system 
that lacks the necessary information to incorporate abstract concepts, or make 
compatible changes. The demands on the child’s existing knowledge are too 
great for the child to handle. 

 A related problem is what is referred to as the Dunning-Kruger effect. This 
refers to the inability of novices to correct their mistakes because they don’t have 
the knowledge or skills shared by experts to either recognize their mistakes or 
to make the needed corrections. It is difficult to correct false beliefs when we 
lack the knowledge, or perspective, to recognize our own faults and limitations. 

 All of these reasons, and many others, impair our ability to learn. On the 
other hand, this is one place where other people may be helpful. We will return 
to some of these issues in  Chapters 10  and  11 . 

 Notes 

  1.  Some people also talk about subschemas, such as one’s knowledge about algebra, 
geometry, and trigonometry within math. 

  2 . Other terms that are used to describe these systems include heuristic and systematic 
( Chaiken et al., 1989 ), fast and slow thinking ( Kahneman, 2011 ), Type 1 and Type 2 
( Stanovich, 2010 ), and System 1 and System 2 ( Kahneman, 2011 ), and peripheral and 
central systems (Petty and Caciopo, 1986). 

  3 . The following discussion assumes that a central goal of cognitive development is the 
acquisition and retention of true beliefs. While this perspective accurately charac-
terizes our views, as individuals, teachers, and scientists, the reality is that there are 
many occasions in which this does not hold. That is, there are many circumstances 
in which we employ automatic thought processes because a high degree of cer-
tainty about our beliefs may not be worth the effort to attain. For example, it is not 
important enough to most people to know which is the best toothpaste to conduct 
independent scientific research, or even conduct a thorough review of the literature. 
Many of us choose a brand of toothpaste based on the word of our dentist, parent, 
or best friend. Under those conditions, we may feel sufficiently comfortable with 
incorrect beliefs to preserve them for an entire lifetime, with little regard for their 
accuracy. In addition, we may harbor beliefs that are discrepant with available evi-
dence if we are gaining sufficient compensatory advantages. For example, hedonic 
interests may supersede epistemic interests. 

  4.  Although we believe the search for, and evaluation of, evidence are governed pri-
marily by controlled processes, the reality is that these processes are also affected by 
automatic and inertial processes, such as anchoring effects. As a result, the reader 
will f ind some correspondence between the ideas discussed here and those discussed 
earlier in the chapter. 

  5.  Most of the evidence for excitatory and inhibitory attentional processes comes from 
the study of visual attention. Although our views are consistent with this body of 
research we acknowledge that much of what follows is speculative. 
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 Overview 

 We def ined learning above as the process by which we acquire new infor-
mation. But what is it that determines whether a new piece of information 
will be warmly received or coldly rejected? So far, the answer we explored 
in the last few chapters has focused on the inner dynamics of the individual, 
including our mental framework and our preexisting beliefs. Recall that 
our mental framework at any waking moment ref lects an interactive nexus 
between the inner and outer contexts of our behavior, that is, between our 
external environment and the beliefs that make up our mental framework. 
Of all the different factors in our environment, one of the most powerful 
inf luences on our behavior comes from other people, in the form of social 
norms and pressures from those around us. While our inner life focuses on 
maintaining a sense of order among our beliefs, our outer life ref lects con-
cerns how we appear and relate to others, an inherent priority given humans’ 
social nature. 

 It is important to acknowledge that resistance frequently occurs in a social 
environment that has the power to inf luence the likelihood resistance will 
occur. Indeed, most people f ind it socially embarrassing or intra-personally 
disruptive to admit they are wrong. Many worry that people who frequently 
change their beliefs will be perceived as f ickle, indecisive, weak, or even 
unstable. And those whose beliefs deviate too much from the norms of their 
social group run the risk of being sanctioned, imprisoned (as was Galileo), 
or even executed (as was Socrates). Such social pressures may compel us to 
resist new and different information, thereby reinforcing adherence to our 
existing beliefs. Therefore, this chapter explores various social factors that 
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may inf luence the type and degree of resistance to new information and 
belief change. 

 A basic assumption underlying this analysis is that new information will be 
acquired, interpreted, and responded to in a manner ref lective of the receiver’s 
social identity. But in addition to various inner inf luences described in previ-
ous chapters, this social identity is embedded and shaped by an outer contex-
tual inf luence, often defined by extant social pressures, norms, and mores. As 
a result, one’s potential to either change beliefs or resist change is dependent 
upon multidimensional internal and external contexts; changing any part of 
the equation (such as who is trying to inf luence you) could yield very different 
outcomes. 

 As social organisms, what we resist is sometimes perceived as environmen-
tal insult, i.e., perturbations of us (cf Piaget, 1985). And what is construed as 
“perturbing” is largely a function of the particular social identity used to inter-
pret any attempt to change our beliefs. Thus, the attempt by friends trying to 
persuade you to join them for dinner at a familiar restaurant may be met by a 
conciliatory identity ref lecting your desire to maintain the friendship. Alter-
natively, an attempt by friends to teach you to eat insects at a new restaurant 
that includes grasshopper f lour on the menu (perhaps using explanations such 
as, “because the inclusion of insect-based f lour in foods is both nutritious and 
sustainable”) may well elicit a more defiant identity involving strong resistance 
to eating a food perceived to be disgusting ( Ammann et al., 2018 ). 

 As we consider the impact of the social context on our resistance to belief 
change, we will consider some of the basic, almost primal, social needs that 
drive us to relate to and rely on others to attain psychological stability. These 
needs serve as anchoring mechanisms that help preserve our beliefs due to our 
concerns about our social standing with others. In addition, some of our per-
sonal dispositions inf luence how we relate to others, and so a section on indi-
vidual differences will describe some of the ways our personality traits may 
affect social resistance to belief change. We will then discuss how these social 
needs and anchoring mechanisms may contribute to inertial and active forms 
of resistance. 

 Social Needs 

 As social animals that are innately attuned to the presence, and potential inf lu-
ence, of other people, there are a number of basic social needs that guide our 
search for, and evaluation of, information. These needs serve as filters that may 
amplify, exclude, or simply transmit beliefs coming from an external source. But 
the window to reality is fraught with many imperfections. One way to think 
of them is as window “bubbles” of bias, hesitancy, resentment, embarrassment, 
etc. that may def lect one’s ability, or willingness, to acquire new beliefs. 
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Need for  Social Belongingness 

 Among our most primal social needs is the sense of belongingness, which 
involves the degree to which we feel accepted and, to a major degree, helped 
by others ( Baumeister and Leary, 1995 ;  Singh et al., 2018 ). Belongingness is so 
essential that many see it as a source of emotional nourishment, without which 
we may often be unable to function. Indeed, some have noted that our need to 
belong is a central component of our social nature that has evolutionary origins 
(e.g.,  Baumeister and Leary, 1995 ). The relationships that result from our need 
to belong likely conferred advantages beginning with our distant ancestors to 
help both them and their offspring to survive in an unpredictable and danger-
ous world. We currently implicitly recognize the importance of this need with 
expressions such as the African proverb, “It takes a village to raise a child.” The 
need for belongingness is most directly manifest in our need to rely on family 
early in life, and, beginning in adolescence, to form friendships, which ref lect 
a bond we form with non-kin (our non-blood relatives) to foster cooperation, 
thereby avoiding the risks of unwanted aggression and competition. 

 Evidence for the profound importance of belongingness abounds. Those indi-
viduals in stable long-term relationships are found, on average, to be both phys-
ically and mentally healthier, whereas research has found that those who never 
marry or who lose relationships through break-ups or being windowed show 
higher mortality rates (e.g., Lynch, 1979). In addition, this need for belong-
ing often triggers strong emotional reactions in individuals. We all understand 
the gratifying feeling we get from receiving praise from others. Surprisingly, 
though, research has found that while praise elicits a strong positive reaction, 
an even more powerful negative reaction is triggered in people when they are 
criticized or rejected by others ( Baumeister et al., 2001 ). This “negative imbal-
ance” ref lects the general finding that, as much as we value praise, we even 
more strongly value avoiding criticism from others. As a result, we often avoid 
saying or doing things that might elicit criticism from others. Further, we may 
sometimes be induced to express agreement with others (at least publicly, even 
if not feeling the sentiment deep down) to avoid a negative judgment. In this 
way, for example, while you may not be genuinely receptive to trying your 
friend’s suggested restaurant whose menu includes insect ingredients, you may 
begrudgingly voice agreement as a way of maintaining your friendship, or even 
perhaps as a way of avoiding an argument with your friend about where to 
eat. Such situations in which we may publicly go along with the suggestion of 
others while privately holding onto our beliefs ref lects what social psycholo-
gists call “compliance” ( Petrova et al., 2007 ). Effectively, compliance ref lects 
scenarios in which we may covertly resist attempts to change our beliefs while 
momentarily overtly assenting to a public display of change. Because of such 
reactions, our original beliefs remain intact through this covert form of social 
resistance. 
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 Need for Social Acceptance 

 Just as the need for belonging may lead us to avoid arguments with others to 
enhance our likelihood of being accepted, it may also feed into a tendency to 
resist some new information so as to retain the acceptance of others. The notion 
of acceptance entails a strong concern for “fitting in” and “saving face” with 
those around us, often referred to as our “reference group,” which may lead 
us to stick with what everyone else believes, even when we encounter infor-
mation that may challenge those beliefs. That is, in many cases, our depen-
dence upon the acceptance of others will overrule our full consideration of new 
information because we may not want to risk the impact our changed beliefs 
have on our existing relationships. 

 There is an additional cause of this “social inertia.” While our unwillingness 
to “rock the boat” with our existing social bonds emerges from our need for 
acceptance, it can also result from our tendency to use our reference groups as 
a “reality check”—that is, as a source of information, to either learn about or 
verify our beliefs about the world. This is because we have a tendency to use 
others around us as a source of “social proof” to validate that our beliefs and 
actions are correct (Baumeister and Landau, 2018; Cialdini, 2008). Indeed, 
social scientists have long noted the power of the need to belong in producing 
social conformity as a result of what are called “normative” and “informa-
tional” social inf luence. Both our need to be evaluated positively (and to avoid 
criticism), as well as our tendency to use others to validate our beliefs result in 
a powerful dependence on others to bolster our world view and preserve our 
beliefs. As a result, we often feel a key need to protect our public reputation 
(and the praise that may result). In some cases, this may lead to a subtle inertial 
hold on our beliefs—once again, a desire to avoid “rocking the boat” lest we 
lose acceptance and elicit criticism from others. 

 Need for Personal Consistency 

 The reliance upon our social reference groups interacts with another inherent 
need: consistency and predictability. As discussed in  Chapter 4 , internally, 
we are very prone to feel anxiety or “cognitive dissonance” whenever we 
perceive inconsistencies between our beliefs. But not only is this inconsis-
tency disquieting internally; we are often—for reasons directly related to our 
need for belonging—loathe to appear inconsistent before others. So while we 
have a tendency to internally seek parsimony and harmony among our beliefs, 
both for ease of information processing, as well as for the “cleanness” of a 
template for determining what “fits” our existing set of beliefs, there is a con-
sensually agreed-upon social value placed on social consistency—saying and 
doing things that ref lect the same underlying beliefs. Terms such as “depend-
able,” “reliable,” “committed,” and “predictable” take on positive values as 
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we come to know others. This social value likely evolved from the need to 
know that one can trust others to forestall any risks from threat of unpre-
dictable dangerous behavior. The alternative—and the dilemma we typically 
seek to avoid with others—is  to be viewed as “unreliable,” “f laky,” “two-
faced,” or “duplicitous”—all negative terms associated with those we judge 
to be untrustworthy, unworthy, and even outright dangerous. Not surpris-
ingly, people like to think of themselves as honest, reliable, and consistent 
over time—what researchers call a “consistency bias” ( Leising, 2011 ;  Sadler 
and Woody, 2003 ). And so, it is not uncommon for people to manipulate their 
interactions, and their own beliefs, to convince themselves of their consistency 
( Baron, 1988 ). Just as we may cling to self-serving beliefs, so we may resist 
changing a belief if that change risks the appearance of inconsistency and 
attendant social consequences we wish to avoid. 

 From this perspective, some social resistance may be related to the symbolic 
value of a change in beliefs. For instance,  Baron (1988 ) has observed, “Some 
think that changing one’s mind is a sign of weakness and that a good thinker is 
one who is determined, committed, and steadfast” (p. 265). In his book,  Men 
Are From Mars, Women Are From Venus ” John Gray (1992) observed that males 
are often raised to think of themselves as strong, consistent, and reliable. He 
adds, “How can you admit your mistakes if you are aware of punishment and 
rejections?” (Gray, 1992, p. 231). From this point of view, resistance to belief 
change may be seen as a sign of strength, while change may be perceived as a 
sign of weakness, or neuroticism. Andrew Kimbrell (1995) makes similar obser-
vations about men, arguing that it is often considered politically inappropriate 
for them to reveal their own weaknesses. In a culture where changing one’s 
mind is a sign of weakness, or incurs a possibility of retribution, one can under-
stand the reluctance of people to change their views. Thus, a major challenge to 
being taught new information is that we often hold onto our existing beliefs as 
a means to “save face,” though the more powerful concern we have is often to 
avoid the situation in which we “lose face” because we appear to be inconsis-
tent. Within the political realm, such displays of changing one’s opinions have 
often been attacked as being “wishy-washy” and poorly prepared to handle 
challenging situations (e.g.,  Jackson, 2004 ). 

 Our beliefs are often inertially held in place to maintain the social bonds 
that sustain us. In this sense, our need for consistency derives from our need for 
acceptance that, in turn, fulfills our need to belong. Hence, consistency is often 
rewarded by others’ regard of our being “honest” and “reliable;” the converse 
of being dishonest and unreliable has been charted by researchers as among the 
least desirable qualities that one may have ( Anderson, 1968 ). This pressure to 
display public commitment to our socially approved beliefs (particularly to our 
most important and central beliefs) often underlies much of our unwillingness 
to change beliefs. 
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 Need for Predictability in Others 

 While the above process explains how social pressure can place an inertial hold 
on our existing beliefs in general, it is especially pertinent to the beliefs we 
hold (and resist changing) about other people. We often resist changing our 
social beliefs about others because they provide the sense of “grounding” that 
we need to make our social environment tolerable. In general, other people are 
among the most potentially unpredictable elements of our lives. For example, 
consider how we evaluate someone for a potential romantic relationship. One 
of our key considerations is how well we feel we “know” that person. We need 
to know that we can trust and depend upon them. Such a process is greatly 
facilitated when we feel that the other person’s beliefs are consistent and pre-
dictable over time. And we hit major hurdles (and sometimes crushing disap-
pointment) when that person’s beliefs seem to change or express themselves 
in unpredictable ways. This is disruptive to us because once we form beliefs 
about the characteristics of others, we may come to strongly rely on those 
unwavering beliefs to help us feel we “know” that person and can ably predict 
that person’s behavior. This implicates a tremendous pressure to resist changing 
our perceptions of others—first impressions, indeed, have been found to exert 
a disproportionately strong inf luence over what we later notice (and interpret) 
about someone (e.g.,  Kreuter and Steckman, 2017 ). In general, our mind strives 
to perceive consistency in others to cultivate a sense of order, relative stability, 
and predictability, qualities that help us feel more connected to others. It is out 
of this social need to feel connected to others that we sometimes resist new 
information that jeopardizes our sense of connection and belongingness. 

 Social Anchoring Mechanisms 

 Social anchoring mechanisms are social phenomena that help instill and solidify 
our beliefs, bolstering them against the intrusion of discrepant novel new infor-
mation. Ref lecting the above social needs, there are a number of social anchor-
ing mechanisms that may exacerbate a resistance to changing our beliefs. In 
particular, as noted above, the essential social nature of our existence requires 
that we accommodate the social norms, expectations, and pressures, around us 
( Schaller et al., 2006 ). 

 Effects of Social Norms on Beliefs 

 Social norms are mutually agreed upon conventions governing how we inter-
act with each other. They range from the way we greet each other to how we 
behave in different situations. They often affect us by abetting the cognitive and 
informational resources available to us. The effects of these external inf luences 
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ref lect our needs as social animals to use, and rely upon, the rules prescribed by 
others to enable us to get along with others, thereby allowing us to accomplish 
more in our daily life. Such increased accomplishments are ref lected in, for 
example, the advanced inventions (e.g., such as language and the wheel) and 
codified norms (e.g., such as laws) of our culture. At the same time, though, 
these social norms raise many issues that are relevant to resistance. 

 The existence of social norms is generally a good thing, since it frees us from 
the impossible task of having to learn everything on our own. However, it also 
carries the seeds of some serious forms of resistance. One of these is suggested 
by William  James’ (1890 , p. 121) claim: “Habit is . . . the enormous f lywheel 
of society, its most precious conservative agent.” Among the habits to which 
he referred are the social norms that enable us to coexist with others in civi-
lized societies. These norms include the customary ways in which members 
of groups interact, including their chosen language, forms of greeting, and 
other traditional forms. In most societies, these social norms are inculcated 
into children through the home environment. These inf luences start at least 
from the first day of birth (and perhaps even earlier if parents know the sex 
of their child). They may include decisions about the color of clothes we buy 
for our children, how we speak to our children, and how we generally treat 
our children. For example, Bem (1970, p. 91) notes, “Boys are encouraged to 
be aggressive, competitive, and independent, whereas girls are rewarded for 
being passive and dependent” (see also  Bosson and Vandello, 2011 ). As we grow 
older, teachers, friends, and a slew of “authority figures” join the members of 
our reference groups and exert various forms of inf luence to ensure we do not 
stray too far from acceptable customary norms of behavior. We are taught that 
“these are our ways” and that we should preserve our customs. As adults, we 
are expected to know our culture’s norms and to abide by them, lest we risk 
incurring some form of social sanction (from being castigated by a friend to 
being killed for crimes committed). By adulthood, social inf luences, working 
though physical, emotional, and cognitive means, have inculcated within the 
average member of that society a set of beliefs and attitudes that may be deeply 
engrained. For instance, Piaget (1932/1997) and  Kohlberg and Hersh (1977 ) 
have documented how we may internalize the moral values of our culture 
so thoroughly as we grow up that we accept them as our own. By this point, 
whatever objections we may have raised in regard to the social norms we have 
incorporated as our own have been largely answered. We now accept those 
views as our own. And we are often willing to defend them as our own, some-
times even to the extent of being willing to die in the name of those beliefs 
(as in the case of individual, national, or international conf licts). By this point, 
resistance to change is generally extremely strong, even outside the context in 
which the behaviors were learned. 

 Particularly subtle are the inf luences that affect the values, forms of thought, 
and frames of reference that are considered acceptable. In effect, these are the 
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lenses through which we observe and interact with the world. By the time we 
reach adulthood, these are generally taken for granted. Even if the occasional 
individual is astute enough to see through and challenge some of the specific 
norms or conclusions of their culture, it is rare for someone to either become 
aware of or challenge the customary values, forms of thought, frames of refer-
ence with which they were raised. Bem (1970, p. 89) observes, 

 A society’s ability to inculcate this kind of ideology into its citizens is the 
most subtle and most profound form of social inf luence. It is also the most 
difficult kind of social inf luence to challenge because it remains invisible. 
Even those who consider themselves sufficiently radical or intellectual 
to have rejected the basic premises of a particular societal ideology often 
find their belief systems unexpectedly cluttered with its remnants. 

 As suggested above, these are instituted and maintained through a variety 
of examples, training, reinforcements, and sanctions that continually bolster 
society’s norms and so make them particularly resistant to either scrutiny or, 
especially, change. Among the most pervasive and effective means of reinforc-
ing adherence to social norms is our inborn preference to avoid the negative 
evaluations that may come from others due to our violating a social norm. 
From an adaptive standpoint, social norms serve to make others around us—
particularly strangers—relatively more predictable and thus less likely to be a 
potential threat. As a result any individual who violates a norm tends to auto-
matically become both more noticeable and a target of closer scrutiny. As we 
noted above, research finds there is an emotional asymmetry here, such that, 
while we appreciate receiving compliments, we tend to have a stronger prefer-
ence to avoid criticism and negative evaluations ( Baumeister et al., 2001 ). As 
a result, among the key, often invisible, social pressures for us to conform and 
resist change to social norms is this intense desire to avoid negative reactions 
directed toward us. 

 This intense pressure to conform to social norms may sometimes be chal-
lenging, for while most social norms exist because they have some adaptive 
value, some of them are also prone to be somewhat arbitrary, e.g., the accepted 
forms of greeting others. Sometimes there may even be some degree of latitude 
afforded the individual when it comes to the specific ways in which the local 
norms are enacted. However, the variations to be found within any culture 
generally include individual values and behaviors that were learned from one’s 
reference group but that are, in some contexts, either counterproductive or 
maladaptive. Ellis (1985, p. 41) has noted that some of his clients who resist 
change have learned their “absolutistic evaluations, inferences, and conclusions 
from their parents, teachers, and others.” In such cases, the individual may feel 
strongly that their maladaptive behaviors are acceptable social practices that are 
worth preserving. 
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 Norm-Related Pressure and Effects of Strong Versus Weak Situations 

 The above-mentioned inf luences of norms are often moderated by a social 
anchoring mechanism involving immediate situational pressures. These pres-
sures may be classified as involving “strong” versus “weak” situations ( Mischel, 
1999 ). Strong situations are those in which social pressures and expectations 
strongly determine our behavior, sometimes even overruling our personal 
beliefs and attitudes. It has been argued that many of the situations in which 
people find themselves are strong situations. Hence, we may often be on our 
guard about how we appear to others and whether the beliefs we express fit 
within the acceptable confines prescribed by prevailing social and cultural 
norms. An example one of the authors often uses with his students who live in 
New York City is the request to sing their favorite song out loud while they 
ride the subway home. Invariably, in a later class, students indicate they simply 
could not bring themselves to sing. While there is no law preventing their 
singing in the subway, the intense fear of violating the social expectation that 
one not disturb others on the subway was sufficient to stop these students in 
their tracks. As indicated in the above section on Social Needs, our strong need 
for belonging entails a deep-seated fear of being evaluated negatively ( Bau-
meister et al., 2001 ). Hence, when we contemplate doing something that may 
violate the prevalent social norms in a strong situation, we may be more likely to 
resist change to our norm-congruent beliefs to avoid being criticized by others. 
In contrast, weak situations are those in which there is minimal, if any, external 
social pressure to behave in a specific way. Classic examples of weak situations 
are those in which we are either alone or in the company of friends or relatives 
who we consider to be very accepting and/or nonjudgmental. In such cases, we 
are more likely to consider the legitimacy of information that challenges our 
beliefs. 

 Norm-Related Pressure in Groups: The Case of Groupthink 

 When we are meeting with a group of people, there are situations in which 
a desire for group cohesiveness, coherence, and unanimity may develop, too 
often at the expense of a critical evaluation of our final decisions. These are the 
ingredients for a social phenomenon called “groupthink” ( Janis, 1972; see also 
Rose, 2011 for a review). Many of us too easily live in a social media bubble fos-
tering groupthink. Our friends tend to share our attitudes and beliefs. We are 
also inf luenced by their likes and dislikes. We are drawn to people like us and 
sift and winnow our networks so people like us surround us. For the most part, 
our Facebook friends post material and political views we agree with. This is 
seen in Twitter as well. A recent study showed that Twitter users tend to band 
together in clusters that share beliefs ( Findlay and van Rensburg, 2018 ). All of 
these instances may ref lect cases in which we feel a subtle but clear pressure to 
conform with others for the sake of avoiding “rocking the boat.” 
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 While following social norms can generally be seen as a positive thing that 
helps us get along with others, it must be acknowledged that people often com-
ply with social norms at an automatic level, either because of their commitment 
to the social order (i.e., in order to either conform with others ( Asch, 1955 ) or 
out of obedience ( Milgram, 1961 ). But sometimes attempts to deviate from 
that social order may engender punishment, so that after a protracted period 
of following that norm we conclude that resistance is either futile or painful. 
This is something that generations of teenagers have gone through when they 
succumb to joining their friends who smoke cigarettes. While it is happening, 
teenagers may feel like they are part of the ingroup, or reinforce each other’s 
perception that they look cool. It may not be until many years later that they 
realize the tremendous challenges to quitting—because of the physiological 
cost as well as the ingrained sense of social value. 

 Social Comparison and Consensual Validation 

 It has long been recognized that, as social animals, we routinely engage in the 
process of social comparison with others ( Festinger, 1954 ;  Suls and Wheeler, 
2000 ). This process is so pervasive and automatic that even when we think we 
are behaving truly independently, we will often subtly evaluate our actions by 
surveying the social responses of those around us. In fact, we not only note oth-
ers’ reactions, but we compare ourselves to them to either gather information 
that may inform our interpretation of what we are doing (for example, “Am 
I holding this fork correctly?”) or identify evaluations that tell us how we are 
being judged (for example, “Are others criticizing the way I hold my fork?”). 
Because we are continually in this “ judgment loop” with regard to our concern 
about others, this serves as a very effective social mechanism that constrains 
how we think and what we do. These social comparisons may—whether we 
are conscious of our doing so or (more often) not conscious of it—result in a 
powerful inertial reaction that often leads us to resist changing our beliefs away 
from the social consensus. 

 As with other selective attention mechanisms discussed in earlier chapters, 
we often selectively use others to validate and reinforce our existing beliefs. 
Some of this happens because we regularly (though often unknowingly) seek 
out those people who we feel are more similar to us and, thus, “feel” more suit-
able when evaluating information. Following from the mere exposure effect, 
those individuals around us who we see more often come to be evaluated more 
positively and, in effect, may serve as reinforcing models for determining what 
is “correct” ( Moreland and Zajonc, 1982 ). Our use of others as frames of ref-
erence ref lects our continuing attempt to monitor our social environment to 
gauge how we are both correct and viewed positively. We have a greater ten-
dency to value information coming from others who share similar beliefs to 
our own in a process called self-verification (Gómez et al., 2014). As a result, 
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our comparison with others for information is often infused with a bias to 
verify how we view ourselves, reinforcing our prior beliefs and fostering iner-
tial resistance. 

 Social Comparisons Resulting in the False Consensus Effect 

 According to  Gilovich (1991 , p. 13), “The false consensus effect refers to the 
tendency for people’s own beliefs, values, and habits to bias their estimates of 
how widely such views and habits are shared by others.” He notes that the 
extent to which other people’s views are important to us makes their consensus, 
or lack of it, an important inf luence on our own beliefs. For this, and many 
other reasons, people have a tendency to associate with other people who hold 
similar views (Bacon, 1620/1994;  Baron, 1988 ; Bem, 1970;  Gilovich, 1991 ; 
Rokeach, 1960).  Gilovich (1991 , p. 115), for instance, observes that “similarity 
of beliefs, values, and habits is one of the primary determinants of those with 
whom we associate.” And Bem (1970, p. 85) says, “We often select our refer-
ence groups because they share our attitudes, and then our reference groups in 
turn help develop and sustain our attitudes.” At the same time, this selection 
process is often associated with the avoidance of those who hold views that are 
diverse from ours (Bacon, 1620; Rokeach, 1960). For example, many people 
seek the company of people whose religious values are compatible with their 
own while avoiding congregating with those whose views are divergent from 
their own. In addition,  Gilovich (1991 ) aptly observes that proper social eti-
quette often prevents people from directly expressing their disagreement with 
other people. And those who frequently disagree with other people are them-
selves often considered to be disagreeable to associate with. By avoiding inter-
acting with such disruptive inf luences, we also avoid encountering meaningful 
disagreement with our own views. 

 One net consequence of this state of affairs is that our beliefs are often con-
strued as being socially bolstered to a greater extent than they actually are, and 
to be freer of error than may actually be the case. “Because our beliefs appear 
to enjoy more social support than is actually the case, they are more resistant to 
change than they would be otherwise” ( Gilovich, 1991 , p. 113). Gilovich goes 
on to say, “With our beliefs thereby bolstered by unwarranted levels of per-
ceived social support, we hold them with greater conviction and are less likely 
to abandon them in the face of logical or empirical challenges to their valid-
ity” ( Gilovich, 1991 , p. 117). In this respect, the false consensus effect is one 
more example of something we do (though this time in the social domain) that 
preserves our beliefs intact and so facilitates resistance against changing them. 

 Social Comparisons Resulting in Self-Fulfilling Prophecies 

 According to Mark Snyder (1984, p. 248), “The notion that beliefs and expecta-
tions can and do create their own social reality is the essence of the self-fulfilling 
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prophecy.” The basic idea behind self-fulfilling prophecies is that people often 
behave in ways that make their beliefs and expectations come true. There are 
a variety of processes by which people tend to translate, often unconsciously, 
their beliefs and expectations into reality. 

 As discussed in  Chapter 4 ,  Gilovich (1991 ) argues that we have the ability 
and tendency to easily explain phenomena that we suspect may exist. When 
we first meet others, we are often unaware of the extent to which our preexist-
ing beliefs about them serve as a filter for what we notice and remember about 
them. From that initial moment on, “it is easier for the individual to think of 
the other person’s behaving in accord with his or her hypothesized nature than 
it is for the individual to think of that person violating the hypothesis” (Snyder 
and Swann, 1978, p. 1210). For instance, when searching our memory for evi-
dence regarding another person’s behavior, it is easier to recollect evidence that 
is consistent with our beliefs than evidence that is inconsistent (Snyder, 1984). 
Likewise, when we try to imagine what another person is likely to do in a given 
situation, it is more common for people to expect behaviors that are consistent 
with their existing stereotype-based beliefs than behaviors that contradict their 
stereotypes (Slusher and Anderson, 1989). 

 But the most surprising aspect of this process may be our unwitting role in 
inf luencing the other person to create a self-fulfilling prophecy. Upon initially 
meeting another person, we are often unaware of the extent to which our preex-
isting beliefs about that person may inf luence his or her reaction back toward us, 
a pattern that Snyder (1984) calls “behavioral confirmation.” Behavioral confir-
mation is a social process by which we unwittingly, but effectively, create evi-
dence that we perceive as confirming the accuracy of our beliefs about another 
person. Recall that confirmation bias is a tendency to collect information that is 
consistent with our existing beliefs rather than information that is inconsistent 
with those beliefs. A large number of studies (e.g., Kelley, 1950; Snyder, 1984; 
Snyder and Swann, 1978) have found that people frequently ask questions of 
other people that are more likely to elicit evidence that is confirming, rather than 
disconfirming, of their preexisting impressions of those people (Snyder, 1984). 
Snyder and Swann (1978, p. 1206) note that “the more often one asks about 
another person’s extraversion, the more opportunities that person will have to 
provide instances of extraverted behaviors.” Ross et al. (1975) observe that this 
constitutes a type of selective exposure to the available evidence through which 
one’s initial beliefs and expectations may become bolstered. 

 Snyder (1984, p. 262) offers an interesting description of a mechanism 
through which this may occur. He says, 

 Investigations of behavioral confirmation in social interaction suggest 
that, when individuals interact with other people, they often use their 
preconceived beliefs about them as guides to action. Their actions, in 
turn, may prompt their interaction partners to behave in ways that con-
firm the individuals’ initial beliefs. 
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 Zuckerman et al. (1995) offer the example of what happens when a person 
thinks someone else may be sociable and solicits further information by asking 
them if they are sociable. The second person will generally easily find evidence 
of their sociability. This may lead to the second person providing evidence to 
confirm the expectation of the first person. 

 Further evidence supporting the occurrence of this phenomena has been 
offered by other psychologists (e.g., Farina et al., 1968; Jones and Panitch, 1971; 
King, 1971; Snyder and Swann, 1978; Word et al., 1974). In one of these stud-
ies, Word et al. (1974) found that black applicants for a position tended to per-
form more poorly on the interview than white candidates. However, when 
white candidates were subsequently asked the same types of questions that had 
been asked of the black candidates their performance tended to decline. In 
another study, Snyder and Swann (1978) found that participants in an interview 
in which the interviewer was testing whether they were extraverted tended to 
present themselves as more extraverted than participants whose interviewers 
hypothesized them to be introverted. 

 In summarizing these findings, Snyder (1984, p. 296) suggests that “the ini-
tial accuracy or inaccuracy of beliefs and attributions may be a moot point. For 
over time, even errors may create their own reality.” Of course, there must be 
some real limit to the extent to which a person will perform behaviors that con-
firm another person’s erroneous impressions. After all, very few people are likely 
to confirm the worst expectations that some of their enemies have of them. 
On the other hand, Snyder (1984) has described an interesting chain of events 
through which our expectations may inf luence the behavior of others towards 
the confirmation of our beliefs, i.e., to fulfill our prophecies. 

 An additional observation about behavioral confirmation was offered by 
 Gilovich (1991 , p. 179). He observed that some belief-supporting prophecies 
are so ambiguous that it is possible for almost any observed behavioral outcome 
to be interpreted as confirmation of one’s preexisting belief. For instance, if 
you believe that your aunt is a nice person, then it is easy for you to find (or 
elicit from her) confirming evidence. For example, you could point to the facts 
that she helps other people, that she cares about others, and that she doesn’t 
take things that don’t belong to her. Or you could have an interaction with 
her in which your own belief unwittingly leads you to behave in a way that 
elicits a kind response from her. From your vantage point, you only notice her 
kind behavior, not the initial behavior of your own that elicited it. The most 
impactful information that you glean from your interaction is that you were 
correct about her all along. Behavioral confirmation may extend to learning 
situations in which instructors’ preexisting beliefs about students may inf lu-
ence their instructional demeanor toward those students in the classroom. One 
of the cautionary notes often emphasized in education programs is the need 
to “self-correct” one’s beliefs to avoid the inf luence of persistent beliefs about 
students that may be erroneous and, worse, may show differential treatment 
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between those students one initially perceives to be “high achievers” and those 
perceived to be “lower achievers” (  Jussim et al., 2009 ). 

 The Impact of Interpersonal Factors 

 In 1970, Bem (p. 75) made the astute observation that “the major inf luence upon 
people is people. Even in our technologically advanced society, there appears to 
be no substitute for direct personal contact.” Whereas in science the source of 
a proposition is rarely relevant (at least ideally) to its perceived truth, this is not 
always true in everyday reasoning. In everyday life there are a variety of speaker 
characteristics that may inf luence our receptivity to their message, either by 
increasing or decreasing resistance. These include their physical, intellectual, 
emotional, and social characteristics. That is to say, that we sometimes agree 
or disagree with other people not just because of the content of their message 
but also because of characteristics of the speaker that inf luence our receptiv-
ity. Most of these work through automatic processes rather than controlled, 
systematic, thought. 

 The inf luence of physical appearance on the receptivity to the message 
conveyed by the speaker has been demonstrated in a variety of studies ( Kel-
man, 1958 ; Wood and Kallgren, 1988). Typically, these studies have found that 
people who are physically attractive are more likely to get their way than those 
who are not attractive but who convey the same message. Indeed, our preexist-
ing beliefs about attractive versus less attractive people extend to a wide variety 
of situations. In one study, more attractive criminals were found to receive 
lighter sentences from judges than were less attractive criminals ( Gunnell and 
Ceci, 2010 ). In the classroom,  Gordon et al. (2014 ) found that teachers appeared 
to give attractive students better grades than they did to less attractive students. 

 It has been asserted by Roy Rogers that people are sometimes persuaded 
more by the depth of your commitment than by the height of your logic. There 
is something persuasive about a passionate speaker. We have a tendency to be 
swayed, or at least impressed, by the fiery rhetoric of a well-educated person 
who argues passionately for their cause. History is full of examples of speakers 
who were known for their passion and rhetoric more than for their intelligence. 
President John F. Kennedy captured the American imagination in part because 
of the boldness of his views and also because of the fire of his speech. And Abra-
ham Lincoln was known for his lofty command of the English language. So 
was Winston Churchill. They stirred the beliefs and resolve of countries with 
the passion in their words. 

 Another characteristic of the speaker that may inf luence our receptivity, or 
resistance, to their message is their social status. In this respect, there are many 
aspects of social status that may be relevant. Perhaps the most general category 
of social status that inf luences our receptivity to a speaker’s message is their 
status as an authority figure, either in general, or on the particular topic at 
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hand. Rokeach (1960, pp. 62–63) noted, “We all depend on authority for infor-
mation, since we cannot inspect everything for ourselves” (see also  Cialdini, 
2008 ). Thus, messages that come from authority figures tend to get extra atten-
tion and are more likely to be accepted, even when they contradict our own 
views, than a similar message from a nonauthority figure. 

 Although being considered an authority figure has advantages, another social 
category that gets advantageous treatment is that of the “ingroup.” Ingroup 
members are those people who are believed to share important characteristics 
with the recipient of the message. The category of shared characteristics may 
include age (Linville, 1982); race (Linville and Jones, 1980); education; or eco-
nomic, religious, or gender status (e.g., see Tesser et al., 1994). In cases where 
a message comes from a person who is considered to be a member of one’s 
ingroup, we tend to be more receptive to that message. On the other hand, if 
the same message comes from a member of an outgroup, i.e., a group that does 
not share an important trait with us, then we tend to be either less receptive 
or downright hostile to that message (e.g., as when a statement is made to a 
Republican by another Republican versus a Democrat). 

 Of course, there are problems with relying on the social status of the speaker 
to determine our receptivity to a message. Part of the problem has to do with 
categorizing people in the first place. Macrae and Hewstone (1990, p. 330) 
noted, 

 The basic problem with categorization is that once we have classified two 
people into different categories, we tend to ignore their similarities and 
exaggerate their differences. . . . Similarly, when we have classified two 
people into the same category, we exaggerate their similarities and ignore 
their differences. 

 This tends to pose a problem when we focus on authority figures. For instance, 
Francis Bacon (1620/1994, p. 92) has accurately observed, “Another factor 
holding men back from progress in the sciences has been the veneration, the 
almost spell-bound reverence for antiquity, and the authority of those held to 
be the great figures in philosophy.” 

 Cutting across many of the social categories available are the simple relations 
between individuals. Just as we tend to be more receptive to messages emanat-
ing from members of our ingroup we also tend to be more receptive to those 
of people we like (Petty and Cacioppo, 1986). We tend to be more understand-
ing of those we like, especially if they like us. We tend to listen to them, even 
when they are not listened to by others. We tend to give them the benefit of 
the doubt. And we are more inclined to accede to their requests, even when 
we don’t agree with them, just because we like them. This also relates to our 
discussion in  Chapter 5  of approach and avoidance reactions. 
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 Of course, a great deal of liking comes from the perception of common 
interests and beliefs ( Kelman, 1958 ). Thus, Ellis (1985) observes that clients 
often resist therapy because they are somehow mismatched with their therapist. 
It may be that they just don’t see eye to eye, or that they have very different 
theoretical perspectives, or different goals (Ellis, 1985). In fact, there are many 
reasons why someone may not like either their therapist or any other person 
who conveys a message to them. It could even be that one or the other person is 
just in a foul mood when they meet. It doesn’t even have to be logical. But once 
we dislike someone, we definitely tend to be less receptive to their messages. 

 Strategic Self-Presentation 

 A related mechanism to social comparison is our ability to engage in strategic 
self-presentation (Goffman, 1959;  Snyder, 1987 ; Gangestad and Snyder, 2000). 
The essence of this mechanism ref lects our strategic concern for controlling 
how we appear to others. William James (1890) once noted that one of the 
key components of how we construe ourselves is in terms of a “social me” that 
ref lects all the forms of social regard (ideally positive) that we receive from 
others. Our need to present a socially acceptable face to others is so power-
ful that, as  James (1920 ) suggested, “The deepest principle in human nature 
is the craving to be appreciated” (p. 33). This concern is so powerful that, 
even in the absence of explicit pressure from others, we may resist changing 
our beliefs if we anticipate that belief change could result in rejection. This is 
particularly true when the beliefs involved ref lect the core identity and values 
of a collection of individuals. Per Sean Westwood, of Dartmouth College, this 
social pressure to resist change is partly rooted in tribal identities. According 
to Westwood, “It drives people to support their team at any cost and oppose 
the opposing team at any cost” ( New York Times , 3/22/17). Thus, this “identity 
preservation” mechanism often leads us to proudly, if not defiantly, hold onto 
our beliefs, even when doing so may objectively entail adverse consequences. 
Indeed, in recent years, some have suggested that the partisan divisiveness in 
politics is fueled in part by individuals desiring to amplify and protect their 
views of themselves as liberals or conservatives at all costs, even when such 
posturing may interfere with achieving professed policy goals. 

 A key presentation goal for many is the protection of one’s identity, par-
ticularly in public forums. One psychological process that may emerge from 
perceived affronts to one’s identity is psychological reactance ( Brehm, 1956 ), 
which results in those instances in which people are motivated to present them-
selves as defiant and resistant to change in a deliberate attempt to reassert their 
sense of agency and defend their social identity. The net effect is effortful resis-
tance and preserving their existing beliefs. As a result, one of the most intensive 
motivators of active social resistance is triggered when individuals perceive they 
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are being forced to adopt a change in beliefs or behavior that violates their sense 
of identity. Indeed, the terms that are often used to describe reactions in such 
situations, such as “resentment,” and “spite,” ref lect the extent to which people 
may go to resist change and reassert their individual freedom and expression of 
personal identity. 

 There is an important caveat to this process: self-presentation goals can very 
much be defined by prevailing cultural norms. Thus, while the above descrip-
tion of resistance so as to assert and protect one’s individual identity may be 
particularly common in more independence-focused cultures (particularly 
Western cultures), there is increasing recognition that in collective cultures 
(i.e., often in Eastern cultures), the key value is communal regard (e.g.,  Fiske 
et al., 1998 ). Hence, whereas adhering to one’s beliefs in an independence-
minded culture may ref lect resisting change from others so as to assert one’s 
individual (and consistent and dependable) identity, adhering to one’s beliefs 
in a communal-minded culture may ref lect one’s proud defense of communal 
values and resisting challenges that may be seen as threats to the beliefs central 
to maintaining communal order. 

 Apart from the inf luence of prevailing cultural norms on self-presentation, 
there is also an internalized social mechanism that provides an additional form 
of anchoring for one’s beliefs in the face of pressure from others, namely, one’s 
self-concept. This self-concept entails all the beliefs that one associates with 
oneself. A developmental perspective on the self-concept reveals that early on, 
we develop self-schemas that ref lect how we view ourselves generally, as well 
as in particular types of situations ( Markus and Wurf, 1987 ). The self-schema 
contains beliefs about the self that one feels most strongly about. It would 
be within this cognitive structure that self-related beliefs would be the most 
embedded and resistant to change. These beliefs often relate to one’s values, 
traditions, and norms that are felt to be inviolable. Quite often this self-schema 
will consist of one’s political and religious beliefs, as well as assumptions about 
one’s physical traits and personal characteristics. These are often the most chal-
lenging beliefs to modify because of their centrality and embeddedness in our 
information network. 

 Another aspect of the self—the working self-concept—is more malleable 
and may adjust to different situations. To some, this may be considered the 
pragmatic aspect of the self that helps one adapt to different situational demands 
and aids in molding different self-presentations to suit different circumstances. 
Thus, through this working self-concept, one may sometimes strive to give the 
impression of holding certain beliefs when in reality one is masking one’s true 
beliefs as a social strategy in order to be accepted. This “situational adjustabil-
ity” may be facilitated if beliefs in the working self-concept are less strongly 
embedded than those in the core self-concept. That is, we often find it more 
difficult to “mask” our beliefs when we are attempting to hide our more 
embedded and strongly held beliefs. 
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 Personal Factors Influencing Resistance to Social Pressure 
for Belief Change 

 Given the above social needs and mechanisms anchoring our beliefs, a critical 
consideration is whether all individuals display and are affected by these fac-
tors to the same degree. In fact, research in personality psychology indicates 
that there is systematic variability in how people are affected by, and respond 
to, social inf luences. Among the individual differences that may affect our 
susceptibility to social inf luence to change our beliefs are self-esteem and 
self-monitoring. 

 Self-Esteem 

 Many of our most embedded beliefs reside within our self-schema, which 
typically triggers a pattern of information search that works in the service of 
maintaining those beliefs we hold about ourselves. When other people around 
us present new information, it is often evaluated with respect to the self and 
may be evaluated as threatening when a contradiction with existing beliefs is 
detected. This is particularly true for new information that adversely inf lu-
ences how one evaluates oneself. Past research by  Swann et al. (1989 ) and by 
 vanDellen et al. (2011 ) has highlighted the extent to which we automatically 
protect ourselves from information “that calls into question one’s positive self-
regard” ( vanDellen et al., 2011 , p. 52).  Swann et al. (1989 ) found that, while 
some individuals like positive feedback about themselves (a process known as 
“self-enhancement”), they equally value receiving feedback from others that 
confirms their view of themselves (a process called “self-verification”). To the 
extent that core beliefs held by someone are linked to one’s self-concept, this 
adds an additional process for bolstering one’s preexisting beliefs: one wishes to 
confirm not only the beliefs that they hold, but also the implications for the self 
that such beliefs may have. For example, if I am politically conservative, I may 
selectively prefer to view information that confirms my conservative beliefs, 
and I am also more favorably predisposed to that information that confirms my 
self-image as someone who holds such beliefs. To the extent that our beliefs 
support our sense of identity, we are simultaneously eager to prefer informa-
tion offered by others that supports our beliefs, as well as social information that 
supports the identity implicated by such beliefs. The social implication of this 
is often that we tend to gravitate toward others who hold similar beliefs to our-
selves. When confronted by others with very differing beliefs, we tend to be 
more resistant—and perhaps display hostility—toward these “belief intruders,” 
a social response that has not only been observed behaviorally, but at the neural 
level as well (e.g.,  Jenkins et al., 2008 ) 

 The above-mentioned self-verification depends upon one’s level of self-
esteem. As highlighted by  vanDellen et al. (2011 ), while the self-verification 
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process ref lects that people prefer to receive information from others that vali-
dates their self-image, people with high self-esteem are biased toward preserv-
ing their high self-esteem. This process, therefore, may differentially inf luence 
how information presented by others is processed, as determined by one’s level 
of self-esteem. While those with high self-esteem may find threats to their 
high self-esteem to be incongruent with their sense of self, those with low self-
esteem may more readily accept such negative information from other people. 

 A second process examined by  vanDellen et al. (2011 ) involves threat-
neglect, which suggests that one’s sense of identity and self-esteem may serve as 
a buffer from detecting threat, protecting one from realizing that threatening 
information is either negative or self-relevant. Essentially, our self-schema, in 
concert with our self-esteem, may provide a de facto barrier to threatening 
external information, thereby motivating one to display to others a stronger 
resistance reaction. Finally, the self may also serve as a rationalizing mecha-
nism, which has the potential to determine how one may “invalidate poten-
tially incongruent information in the same way positive views of [preferred] 
political figures . . . will invalidate negative information about those figures” 
( vanDellen et al., 2011 , p. 56). 

 Self-Monitoring 

 Self-monitoring ( Snyder, 1987 ;  Snyder and Gangestad, 2000 ) is a personality 
trait ref lecting the degree to which people may adjust how they behave in the 
presence of other people using either personal cues (their own beliefs and atti-
tudes) or social cues (the perceived expectations and behaviors of others around 
them). Low self-monitors are relatively more attentive to their inner values, 
attitudes, and beliefs as a guide to how they express themselves to others. As 
a result, their focus tends to be on ensuring that they display and act on their 
beliefs in a similar way no matter who they are with and what type of social 
situation they are in. They are often referred to as displaying “the principled 
self” because they adhere consistently to the same beliefs over time and evince 
a sense of dedication toward their beliefs (and a greater willingness to resist 
attempts to change those beliefs). By contrast, high self-monitors are relatively 
more attentive to social cues in the immediate situation around them as a guide 
for their behavior. As a result, high self-monitors are more prone to showing a 
disparity between what they believe and how they behave, due to their greater 
willingness to adapt to the immediate social demands in different social situa-
tions (including sometimes strategically behaving in a way that varies from—
perhaps even conf licting with—their true underlying beliefs). They are often 
referred to as displaying “the pragmatic self” because their primary focus is to 
“fit in” as well as possible by meeting perceived social demands. 

 Research has found that high and low self-monitors show different responses 
to persuasion attempts. In particular, since low self-monitors tend to be more 
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inwardly focused, any attempt to change their attitudes and beliefs provokes a 
core consideration of the merits of the belief change itself ( Snyder and DeBono, 
1985 ). By contrast, high self-monitors may be more likely to express belief 
change if they feel it serves an immediate social purpose. They may be more 
willing to accept the disparity between what their “true” embedded belief is 
and what they profess to believe if they perceive it will help them achieve an 
immediate goal (hence, actors and politicians are often cited as professionals 
that greatly benefit from being high self-monitors). The implication for resis-
tance is that low self-monitors may show more genuine resistance in response to 
challenges to their embedded beliefs, whereas high self-monitors may display 
less resistance when the challenge may fulfill a strategic goal of “fitting in” (but 
perhaps may show resistance if they feel the social situation “calls for” them to 
display such a reaction). 

 Social Resistance and Politics 

 One of the most common—and, to some, frustrating—arenas in which resis-
tance appears to interfere with learning is in politics. Most elected officials 
at the national level (i.e., senators and congresspersons) have strong needs to 
belong to, and be accepted by, their political party and to be perceived as con-
sistent in their beliefs. They need to be predictable to their constituency (e.g., 
in keeping their political promises) and depend on the predictability of their 
voters. They harbor beliefs that are consistent with the norms of their political 
party and are subjected to intense pressure to vote in a manner that preserves 
those norms. They support, and derive support from, citizens and other politi-
cians who share their views and perceive it as their responsibility to uphold their 
common values. Indeed, a common goal of political campaigning is to strate-
gically present their views in such a way that they convince others that they 
genuinely share their views, needs, and aspirations, and will ably represent their 
constituency. But these social pressures often engender resistance to new ideas. 

 In addition, as suggested earlier in this chapter, in recent years, many 
have blamed social media for promoting the ability for many citizens to stay 
secluded within their own bubbles of similar beliefs—or as some have coined 
it, their own echo chambers (Barberá et al., 2015). In particular, Barberá et al. 
found that, in a review of data from 3.8 million Twitter users, information 
was exchanged primarily among individuals with similar ideological pref-
erences in the case of political issues (e.g., 2012 presidential election, 2013 
government shutdown) but not many other news events (e.g., 2013 Boston 
Marathon bombing, 2014 Super Bowl). As with previous studies examining 
our social interactions, it would appear that those beliefs about which we feel 
greater passion (and that likely are more embedded) are ones for which we 
seek confirmatory social support by sticking to interactions with like-minded 
others. 
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 Some of the most potent limitations of our ability to learn are biological. Pow-
erful biological needs, such as survival, warmth, and homeostasis are prioritized 
as subjects for our thoughts and beliefs. Once formed, the immense contribu-
tion of our biological beliefs to our welfare ensures they will become firmly 
anchored in our belief system and will resist change as though our life depended 
on them. In addition, our biological beliefs will guide our attention, reason-
ing, and emotions/dispositions in a manner that tends to preserve them intact. 
However, for the purposes of the present chapter, our beliefs about biology are 
less important than the biology of our beliefs. This chapter acknowledges that 
our beliefs have a dual nature. As noted in earlier chapters, they are psychologi-
cal phenomena but they are also physical, biological, phenomena, in the form 
of neural structures and activity. 1  As presented below, the physical properties 
of our beliefs are among the most important contributors to their resistance to 
change. 

 Biological Needs 2  

 Survival 

 Of all our biological needs survival is arguably the most potent. Although it is 
not omnipotent, survival is the preeminent need of all living things. 3  Experi-
ences in which our survival was in legitimate doubt tend to be remembered 
for a very long time, as do beliefs about the cause and solution of such circum-
stances (Kazanas and Altarriba, 2015;  Klein, 2012 ). In some cases, such as in 
PTSD, threats to our survival may become so indelibly embedded in our mind 

 9 
 BIOLOGICAL RESISTANCE 
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that memories and beliefs of those experiences repeatedly attract our attention 
and become difficult to dislodge from conscious awareness. 

 Warmth 

 Humans have several visceral and sensory needs. The need for bodily touch and 
warmth is one of our most underestimated needs. Studies by  Rene Spitz and 
Katherine Wolf (1946 ), Harry Harlow (1965), Harlow et al. (1965), and Tif-
fany  Field (1985 ) have revealed that the lack of physical touch during infancy 
will likely produce a child who has severe emotional problems.  Spitz and Wolf 
(1946 ) found that orphaned children who were only touched for the purposes 
of feeding and changing their diapers tended to get sick more often, and more 
severely, than infants who were also touched affectionately. Harlow (1965) con-
ducted numerous experiments in which he found that rhesus monkeys became 
emotionally attached to a cloth-covered wire figure rather than an uncovered 
wire figure from which they obtained nourishment. For example, the infants 
spent more of their time clinging to the cloth-covered figure and went to it 
when they were frightened.  Field (1985 ) found that newborn preterm infants 
who were massaged for 15 minutes at a time, three times a day, gained weight 
47% faster than comparable infants who were not massaged, despite eating the 
same amount of food. And they were discharged from the hospital an average 
of six days earlier. From infancy onwards, this need for tactile warmth causes 
us to form beliefs about the causes and consequences of such warmth. And, 
if these beliefs are threatened, such as when a child fears losing a parent, the 
consequences can be devastating. For example, deprivation of human touch has 
been found to produce the “failure to thrive” syndrome (now more commonly 
called psychosocial short stature), in which children’s physical growth is stunted 
( Block and Krebs, 2005 ), in part because of emotional deprivation ( Goldstein 
and Field, 1985 ). 

 Predictable Environment 

 The human need for a predictable environment is as much physical as psy-
chological. We need to have predicable laws of physics. We need to be able 
to predict where we can find food. And we need to be able to predict the 
consequences of diverse actions. The assumption that we inhabit an ordered 
universe is one of the most basic assumptions underlying Western science. As 
with beliefs related to survival and warmth, beliefs about the predictability of 
our environment are critical for our survival and so are prioritized over other 
beliefs. They are what  Rokeach (1968 ) referred to as “primitive” beliefs, mean-
ing that they are beliefs that are so taken for granted that we rarely even think 
about them. Violations of such beliefs would be at least disconcerting, and 
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likely very disorienting, so that we typically resist changing these ( Rokeach, 
1968 ). This is consistent with our earlier claim that some of the stability of our 
beliefs derives from the stability of the reality they represent. 

 Equilibrium 

 To a great extent, our survival depends on maintaining a state of equilibrium. 
One of the main ways we achieve equilibrium is through homeostasis, which 
is the tendency of a system to maintain internal stability, by taking actions 
to compensate for disrupting inf luences. Our bodies are amazingly delicately 
balanced. Even slight changes in our body acidity may have serious negative 
consequences for our health ( Weeks, 2013 ). If we do not have sufficient nutri-
ents, such as vitamin C, we may develop severe disorders, such as scurvy and 
decreased immunity to infection. Vomiting is caused by a disturbance of our 
homeostasis. When it is caused by eating tainted food at a restaurant, we tend to 
remember and avoid that food, and that restaurant, in the future. Once people 
have formed the belief that a certain food is harmful, it is difficult to convince 
them that they should try that food, or restaurant, again. Thus, our homeostatic 
ref lex often holds onto specific beliefs in the service of maintaining equilib-
rium of our body’s various physical needs. 

 Neural Anchoring 

 In previous chapters we considered how our emotions ( Chapter 5 ), thinking 
( Chapters 6  and  7 ), and social interactions ( Chapter 8 ) facilitate the anchoring 
of our beliefs and their subsequent resistance to change. In this chapter we con-
sider common neural mechanisms that contribute to anchoring and resistance. 

 In 1949, Donald Hebb published a highly inf luential book entitled  The Orga-
nization of Behavior . In this book he argued that animal behavior is made possible 
by neural systems. He said that the organization of behavior is both correlated 
with and mediated by the organization of neurons throughout the nervous sys-
tem, especially in the brain. More importantly, he also expanded on Santiago 
Ramon y  Cajal’s (1894 ) idea that learning is mediated by the strengthening of 
the connections between the neurons involved in processing the relevant infor-
mation, by suggesting that when neighboring neurons respond to stimuli by 
sending their signals at the same time, they subsequently tend to synchronize 
their signals in the future. This principle has been summarized as what is often 
called Hebb’s Law, i.e., “cells that fire together wire together” ( Hebb, 1949 ). 

 Long-Term Potentiation (LTP) 

 Hebb’s work contributed to a f lood of research investigating the relationships 
between the brain, mind, and behavior. During the past few decades we have 
seen a dramatic growth in our understanding of how the nervous system stores 
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information. For example,  Lomo (1966 ,  2003 ; see also  Bliss and Lomo, 1973 ) 
discovered that the increased synchrony in the firing of related neurons is 
achieved by physical changes in the neuron receiving information (the post-
synaptic neuron) at the place where they meet (i.e., the synapse). The process 
by which synapses are physically strengthened has come to be called long-term 
potentiation, which means the long-term increase in sensitivity of one neuron 
to the messages coming from another neuron. 4  

 The most noticeable postsynaptic change associated with long-term poten-
tiation is the growth of a dendritic spine, a specialized site for receiving messages 
from other neurons. These spines may grow in a matter of minutes but usually 
take a few hours. Once they are formed, they tend to persist for months, even if 
rarely used, as  Wimmer and Büchel (2016 ) found in one trial learning. However, 
if they are reactivated, they may last a lifetime ( Dudai, 2004 ;  Vetere et al., 2011 ). 

 Long-Term Consolidation (LTC) 

 In addition to LTP, recent research has revealed another mechanism by which 
experiences are anchored in the nervous system. Long-term consolidation 
refers to “the progressive post-acquisition stabilization of long-term memory, 
as well as to the memory phase(s) during which such presumed stabilization 
takes place” ( Dudai, 2004 , p. 52). It also entails adding dendritic spines in the 
parts of the brain involved in encoding new information. It typically occurs 
after information has been learned, and is responsible for preserving that infor-
mation in memory over longer periods of time than long-term potentiation. 
Thus, whereas LTP may induce learning-related changes in neural structures 
that occur over the course of minutes, hours, or days, LTC induces changes 
that occur over the period of several days to weeks and may last for a lifetime. 
In addition, whereas LTP appears to involve brain structures such as the hip-
pocampus in the initial formation of memories, some recent research suggests 
that LTC frees memories from reliance on the hippocampus ( Vetere et al., 
2011 ), making them more independent and stable. This increases the stability 
of such memories by freeing them from the inf luence of external structures 
such as the hippocampus. And it increases the efficiency with which those 
memories are processed, since fewer brain structures must be activated in order 
for the memory to become activated. Note that both LTP and LTC consist of 
structural changes in the synapses that mediate the processing of the type of 
information being preserved. These changes have the net effects of preserving 
information and increasing its accessibility for future use. They literally embed 
the information in our neural network. 

 Neural Circuits 

 When a bunch of neighboring neurons synchronize their activity in response 
to a stimulus, they become what Hebb called a reverberatory circuit, or a cell 



204 Biological Resistance

assembly ( Hebb, 1949 ). Just like the connections between contiguous neurons, 
and through the same general process, once a cell assembly is formed it becomes a 
neural pathway that is strengthened each time it is used again. The repeated 
use of a cell assembly (as occurs during practice) causes physical changes in that 
pathway (i.e., through LTP and LTC) that increase the efficiency by which its 
signals are transmitted, and the probability that same pathway will be activated 
under similar circumstances in the future. Through recurrent use these con-
nections grow stronger ( Sami et al., 2014 ;  Sidarta et al., 2016 ) and more acces-
sible than alternatives. 

 From a physical point of view this means that subsequently acquired belief-
related information is increasingly likely to employ established neural pathways 
that are growing in strength and accessibility. This is most evident in the case of 
habits, as the development of habitual patterns of behavior is associated with the 
strengthening of the neural pathways that mediate them, affording increased 
stability and ease of use. 

 Beliefs as Neural Structures 

 In  Chapter 7  we introduced the idea of doxastic structures as the forms beliefs 
take in the mind. Now we examine doxastic structures from a biological per-
spective, with a focus on the forms beliefs take in the brain. If Hebb was correct 
in asserting that mental processes have neural correlates, then the existence of 
mental structures suggests they must be mediated by corresponding neural struc-
tures, or processes. Thus, the question becomes, what are the neural equivalents 
of our mental structures? For the sake of this discussion, we will refer to the 
neural structures of beliefs as doxastic neural structures. 

 Unfortunately, it is presently easier to measure the psychological properties 
of beliefs than their physical properties. In fact, we cannot yet identify doxastic 
structures neurologically, though  John (1972 ) did come close by identifying a 
pattern of neural activity that reliably indicated when a cat had learned a new 
concept. When we look into the brain, we see neurons, not beliefs. We observe 
neurons differently than we observe beliefs, and we measure them differently. 
They represent different levels of measurement. Thus, we are a long way from 
figuring out where in the brain the belief that Aunt Rose is a nice person is 
located, or what it looks like neurologically. 

 On the other hand, we are improving our ability to identify neural corre-
lates of belief and disbelief (e.g.,  Harris et al., 2007 ). If we accept that doxastic 
neural structures exist, then they must have several properties. First, they must 
persist over time, so that they are always there, even when we are not con-
scious of them. And, it seems reasonable to posit that, neurologically, beliefs exist 
as some sort of neural configuration, consisting of an enduring set of connec-
tions between neurons, and likely involving a specific sequence of neural activ-
ity (  John, 1972 ). It is also likely that they exist as both structures, such as when 
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we are not thinking of them, and as neural processes. And, since beliefs are an 
artifact of experience, it seems reasonable to posit that each belief constitutes 
a sort of physical imprint of the associations we make between the elements of 
our experience. 5  And yet, to the best of our knowledge, no one has ever seen a 
belief, not even in neurological form. The same may be said of broader cogni-
tive structures, such as schemas, though they are obviously more complex than 
individual beliefs. 

 Moreover, while research on the neurobiology of cognitive processes con-
tinues at a torrid pace, recent research suggests that the idea of a memory, or 
experience, being encoded in one unique configuration of contiguous neurons 
may be overly simplistic. For example,  John (1972 ) argued that his research 
supports the idea that memories and knowledge are stored across multiple brain 
sites, yet coordinated through a temporally and spatially distinct pattern that 
he called a “readout.” In his summary of the literature on the neurobiology of 
consolidation,  Dudai (2004 ) observed, 

 Memories, i.e., experience-dependent internal representations .  .  . are 
expected to be encoded in the spatiotemporal states of neuronal circuits 
or populations. Such states are unlikely to correspond to singular con-
figurations of sets of unique individual synapses; at least in the vertebrate 
brain, it is highly probable that practically equivalent behavioral states 
could be replicated by the spatiotemporal activity patterns of distributed 
systems in which individual synapses are interchangeable. 

 ( 2004 , pp. 77–78) 

 This makes sense, especially when we consider that the memory of what we ate 
for breakfast this morning is probably stored in parts of our brain that include 
information about what it looked, smelled, and tasted like, as well as the spe-
cific sequence of our activities. 

 And there is another issue to consider. Since beliefs vary in terms of their 
level of generality (e.g., I believe I see a chair versus I believe democracy is a 
good form of government), it seems likely that different types of beliefs are 
mediated by different types of neural structures. A belief that is based simply on 
visual information may be located mostly in the visual part of the brain. But a 
belief that integrates a great deal of multisensory information may be scattered 
over a wider area, i.e., more diffusely, throughout our brain. 

 Still, if beliefs do actually exist in some neural form, then their existence 
and persistence must be due, at least in part, 6  to LTP and LTC. This means that 
as the neural structures that mediate beliefs are used over and over again, the 
connections between the neurons involved grow stronger. We believe this is a 
fundamental characteristic of anchoring, since the end result is a stronger neural 
structure and a more firmly entrenched belief. However, the stronger the con-
nections between the different neurons mediating beliefs become the harder it 
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becomes to change those connections, and hence the beliefs. We believe this is 
a fundamental contributor to resistance to belief change, and we will examine 
this in more detail below. 

 Automatization 

 We noted above that automatization is the process by which behaviors that are 
repeated tend to become habits that are performed automatically. It is char-
acterized by increases in the speed and accuracy of the behavior, lending to 
an overall increase in its efficiency. Automatization is also characterized by a 
reduction in the mental and physical resources needed to perform that same 
mental activity ( Tremel et al., 2016 ). For example, there is a reduction in the 
need for deliberate conscious control of the behavior in question ( Lehericy 
et al., 2005 ). 

 The process of automatization appears to be mediated by the strengthening 
and stabilization of neural pathways ( Lehericy et al., 2005 ). As a belief, or pat-
tern of thought, is repeated LTP and LTC increase both the strength and likeli-
hood of that cell assembly being reactivated. Over time, it becomes easier and 
easier to activate this structure, and we tend to settle into increasingly comfort-
able patterns of thought and behavior in which we respond to similar stimuli 
in similar ways. With sufficient practice some behaviors (e.g., walking, riding 
a bicycle, and driving a car) become so automated that they barely require any 
conscious effort for their performance (Kosko, 1993). As this occurs, alternative 
responses become less and less common, and the default is more and more likely 
to be called up from memory rather than relearned. 

 Several recent studies have confirmed that the behavioral and psychological 
processes involved in automatization are correlated with changes in the brain 
structures mediating those processes. For example,  Lehericy et al. (2005 ) had 
their participants learn and practice a short sequence of finger movements over 
the course of 28 days. They also had them perform the task while having their 
brain activity monitored by functional magnetic resonance imaging (fMRI), 
which is sort of like a series of snapshots of brain activity based on the f low of 
blood throughout the brain. They found that during the early stages of learn-
ing, those parts of the brain involved in conscious control and making asso-
ciations were active, as were the specific parts of the brain controlling finger 
movements. Over time, activity in the conscious control centers diminished as 
the activity in the parts of the brain that controlled the specific finger move-
ments either stayed the same or increased. 

 Similar results have been reported in other studies of the neural processes of 
automatization (e.g.,  Krause et al., 2014 ;  Perez-Diaz et al., 2017 ). Summariz-
ing much of this work,  Doyon and colleagues (2009 ) reported that the general 
process by which automatization occurs is that the initial acquisition of a motor 
skill requires the contributions of the parts of the brain that control attention 
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and the formation of associations concerning the learned task. In addition, the 
parts of the brain controlling the specific task being learned are needed to pro-
cess the specific skills being learned. However, over the course of learning, as 
skill increases, the executive, conscious control centers are not needed as much 
and control of the motor skill is relegated to the parts of the brain controlling 
the specific movements. As a result of such studies, it seems that the automatiza-
tion of behaviors is mediated by a combination of LTP and LTC among the parts 
of the brain involved in processing the information to be learned, as higher 
rates of neural activity engender higher rates of synaptic modification. 

 But there is another side to this. The many benefits of automatization are 
accompanied by a reduction of the accessibility of well-learned behaviors to 
conscious inspection and an increase in the effort required to change such behav-
iors. This is because behaviors that are highly practiced are mediated by neural 
pathways that have become strongly interconnected (or anchored) and may thus 
be extremely resistant to change, even when the motivation to change is high. 
They have become so deeply embedded at the neurological level that they can 
only be unlearned with great effort. This becomes an impediment to change. 

 Consistent with this interpretation, obtaining freedom from automaticity 
has been found to require the recruitment of brain regions involved in the 
conscious control of behavior (including the anterior cingulate and dorsolat-
eral prefrontal cortex). For example,  Tremel et al. (2016 ) conducted a study in 
which participants learned, and then unlearned, correct choices for 50 word 
pairs. They found that error feedback activated parts of the brain involved in 
conscious control of behavior, as well as parts of the brain responsible for the 
specific stimuli used in this study (see also the study by  Woodward et al., 2008 ). 
The results of such studies show that the parts of the brain involved in the 
conscious control of behavior are involved in early stages of learning, are less 
involved in the performance of automated behaviors, and must be re-accessed 
when trying to undo automated behaviors. That is, conscious control is neces-
sary for much learning, and especially for unlearning, of automated behaviors. 

 This also corresponds with our earlier discussion of selective attention. The 
parts of the brain involved in conscious control of attention tend to be more 
active when we are learning new information than after we have “finished” 
learning. Once learning is done, control of an action tends to shift to parts of 
the brain that are not as concerned about integrating new information with 
what we already know. This then biases the subsequent processing of informa-
tion regarding that skill to focusing on “routine” stimuli. If we are to unlearn 
automatic behaviors, we need to bring the attentional system back online to 
monitor again what new information is coming in. 

 Although the results of such studies are tantalizingly suggestive, we must be 
careful about overgeneralizing. Despite the growing body of research on learn-
ing and change, scientists are still engaged in the process of identifying the pre-
cise functions of the many different parts of the brain. This work is complicated 
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by the fact that even simple tasks, such as finger tapping, are mediated by many 
different parts of the brain at the same time. And the parts of the brain involved 
in mediating such tasks appear to shift over time, as a consequence of learning. 

 In addition, we are finding that larger brain structures, such as the hippo-
campus, striatum, and prefrontal cortex, consist of smaller substructures that 
perform specific subtasks that are part of the function of the larger structure. 
For example, the prefrontal cortex, located at the top front of our brain, is 
believed to mediate executive control of our behavior. However, the dorsolat-
eral prefrontal cortex is associated with working memory and conscious control 
(together with structures such as the anterior cingulate cortex and the back of 
the parietal lobe), while the ventromedial prefrontal cortex and orbitofrontal 
cortex are parts of the prefrontal cortex that specialize in processing informa-
tion associated with rewards. This means that the brain is even more complex 
than we previously thought, and so we are still learning some of the specific 
functions of the different parts. 

 Likewise, research on automatization (and most other cognitive/neural interac-
tions) is limited by the tools available. Despite the great strides fMRI research-
ers have made in understanding how the brain mediates automatization, the 
research on this process is severely restricted in methodology. For example, 
many fMRI studies of learning require participants to lie still in the fMRI 
machine over an extended period of time as they learn something. But they are 
not allowed to move their head during that time because it will interfere with 
the recording of brain activity. Thus, fMRI studies of learning are restricted to 
the types of learning that occur while the body and head are stationary. 7  This 
is clearly not typical of all forms of learning. 

 Most importantly for our present purposes, although the parts of the brain 
involved in learning a motor task probably have some overlap with the parts 
of the brain involved in forming beliefs, there are certainly differences as well. 
At the very least, studies of belief formation and change are much less likely to 
activate the parts of the brain involved in performing specific motor tasks. And, 
given the diversity of findings even across studies focusing on learning finger 
tapping skills, it would be prudent to keep an open mind about the details of 
automatization of beliefs. 

 Finally, we should note that most of the studies of automatization are con-
cerned with deliberate learning, in which participants are directed to inten-
tionally learn some motor skill. But, much of our everyday learning is not 
intentional, it is incidental. And so, it is quite possible that the degree of con-
scious control needed for incidental learning is not as great as most studies of 
motor leaning are finding. That is, the existing research on automatization 
may be systematically overestimating the role of conscious control with respect 
to everyday learning. As a result of these concerns, at this point, it is best to 
consider this research suggestive rather than definitive with respect to either 
learning or beliefs. 
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 Biological Mechanisms of Resistance 

 Although we cannot yet detect doxastic neural structures, we know that beliefs 
are correlated with our perception, reasoning, and dispositions. If we can better 
understand how the brain processes these, perhaps we can gain some insights 
into the neural/biological correlates of resistance. While it is too early in our 
understanding of either the psychological or biological levels of analysis to 
draw correspondences between them with satisfactory certainty, we nonethe-
less offer herein our own conjectures about their connection. Fortunately, some 
fascinating research has been done during the past few years that is beginning 
to examine the neural mechanisms of resistance to belief change. 

 Conditioning 

 Thanks to recent advances in technology, especially functional magnetic reso-
nance imaging (fMRI), we are developing a clearer idea of how the human 
brain processes learning and habits. Of all the different types of learning, con-
ditioning has received the most attention. One inf luential theory about how 
the brain handles conditioned learning was offered by  McDonald and White 
(1993 ). They claim that the human brain possesses three distinct memory sys-
tems. One of these works through the hippocampus and mediates learning of 
associations between stimuli and events, which is closely related to classical 
conditioning. Another system works through the amygdala and mediates learn-
ing with a strong emotional component (e.g., fear). The third system works 
through the dorsal striatum and mediates learning of behaviors based on their 
consequences, i.e., as in operant conditioning. In addition, cells in the prefron-
tal cortex have also been found to respond to rewards, including the orbitofron-
tal cortex ( Critchley and Rolls, 1996 ) and the ventromedial prefrontal cortex 
( Ladouceur et al., 2018 ;  Sidarta et al., 2016 ). 

 Despite the great progress that has been made in this area, there remain 
at least two significant outstanding problems from our perspective. First, the 
research in this area is almost exclusively focused on learning of contingencies 
rather than beliefs. That is, the authors don’t go so far as to interpret their results 
in terms of the beliefs their participants have about the contingencies of learn-
ing. Thus, they do not mention beliefs even though we suspect that is really 
what they are exploring. 

 The second problem from our perspective is that very few studies have exam-
ined the brain mechanisms associated with the perseveration of beliefs. One 
study that comes close was conducted by Crossley et al. (2013). They devel-
oped a model of how the striatal cortex deals with counterconditioning of a 
learned task and tested it with three experiments in which they had participants 
learn, and then unlearn, a procedure for correctly identifying the category of 
a stimulus. They found that one of the most successful strategies for helping 
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participants unlearn incorrect information was to have them learn something 
different. Unfortunately, they did not describe the contents of their partici-
pants’ mental processes as beliefs, and they didn’t really study “procedural” 
learning as they had described, but rather a form of classical conditioning. 

 Despite the limitations of this research, it does offer valuable clues to learn-
ing and resistance. First, it is clear that successful performance of a task tends 
to activate the brain’s reward center(s), regardless of whether the task involves 
motor activity (e.g., Pascucci et al., 2017; Schultz, 2006;  Wang et al., 2016 ) or 
making correct decisions ( Wimmer and Büchel, 2016 ). The reward centers (e.g., 
nucleus accumbens) work by releasing opiate drugs into the brain and body, 
producing a highly addictive pleasing physical sensation ( Wang et al., 2016 ). 
A related process occurs with behaviors yielding unpleasant consequences. For 
instance, Lindstrom et al. (2018) found that the same parts of the brain that 
mediate fear in humans also mediate social fear learning. In this case, the fear 
centers of the brain (e.g., the amygdala) cause a negative form of arousal that is 
highly unpleasant, causing an avoidance of the behavior that evoked that condi-
tion. Thus, for example, beliefs that ref lect strategies for avoidance behavior to 
achieve self-preservation (e.g., I believe skydiving is dangerous) may be highly 
resistant to change as a result of normal functioning by the amygdala. 

 In both positive and negative learning experiences (i.e., reinforcement and 
punishment) the learning process works by increasing the strength of the path-
ways connecting the behavior with the outcome. Just as with other learned 
behaviors, the more often a successful behavior is performed the more often 
the neurons mediating that behavior fire together and form a lasting connec-
tion and proclivity to fire together again in the future. The opposite is true of 
unsuccessful behaviors, as neural connections mediating these behaviors may 
display long-term depression rather than LTP, though there is some benefit to 
remembering behaviors that evoked negative consequences. In the case of con-
ditioning, however, it is not just a question of altering synapses. The hedonic 
consequences of our behaviors also elicit emotional reactions that serve as 
attractive or repelling inf luences, above and beyond the immediate neural con-
sequences of the behavior. And so, conditioning exerts a powerful inf luence 
on our beliefs partly because it enables predictability and provides information 
about what we can expect, but also because it evokes activity in the reward or 
displeasure centers of the brain. 

 Finally, the power of emotional inf luences on behavior was examined in a 
study by Shafer et al. (2012). They found that emotional distractions were medi-
ated by our dorsomedial prefrontal cortex and ventrolateral prefrontal cortex, 
while activity in the dorsal anterior cingulate cortex and the lateral occipital 
cortex seemed to help in the recovery of attention. In addition, they found that 
emotional distractions tend to occur automatically but may be controlled, to 
some extent, by regulating our attention. This relates to our discussion of emo-
tional stimuli in  Chapter 5 , where we observed that they have the capacity to 
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hijack our thinking and may be very difficult to resist. It also suggests, but does 
not prove, that emotional beliefs are mediated by parts of the brain that exert a 
powerful inf luence on our thinking. 

 Reasoning 

 Some of the most interesting literature on the role of the brain in belief forma-
tion and revision has occurred only during the past few years. In one interesting 
study,  Harris et al. (2007 ) had 14 adult humans judge whether written state-
ments were true, false, or undecidable while their brains were scanned using 
fMRI. They found that when participants were processing information about 
true statements their ventromedial prefrontal cortex (VMPFC) was very active. 
They note that this part of the brain is involved in “linking factual knowledge 
with relevant emotional associations, in modulating behavior in response to 
changing reward contingencies, and in goal-based action selection. The VMPFC 
is also activated by reasoning tasks that incorporate high emotional salience” 
( 2007 , p. 145). On the other hand, judgements of disbelief were associated with 
increased activity in the superior parietal lobe, which they note has strong con-
nections with the medial prefrontal cortex, the dorsal anterior cingulate cortex 
(see below), and the anterior insula, which they note has been linked with pain 
perception. 

 Surprisingly similar results were obtained by  Lavigne et al. (2015 ) when 
their participants were confronted with information that disconfirmed their 
beliefs, while their brains were monitored by fMRI. They found that the dor-
sal anterior cingulate cortex and the insula (which they describe as part of an 
alerting/salience network) were especially active. They note that this result is 
consistent with the results of other research showing that the dorsal anterior 
cingulate cortex and insula are involved in recognition, and “surprise and error 
detection” ( 2015 , p. 146). In addition, they found that the rostral prefrontal 
cortex, orbitofrontal cortex, and inferior frontal gyrus (which they describe as 
parts of an integration network) were particularly active shortly after the initial 
presentation of disconfirming evidence. They observe that this result is consis-
tent with other research showing that the inferior frontal gyrus is involved in 
“integration of unfavorable evidence” ( 2015 , p. 147). 

 These studies are important in confirming that there are specific, identifiable 
parts of the brain involved in mediating our reaction to disconfirming evidence, 
though they do not directly address the issue of resistance to belief change. 
Still, it is important to find some correspondence between brain activity and 
conscious mental activities mediating disbelief. The fact that at least some of the 
brain regions active during encounters with disconfirming evidence are also 
activated when experiencing physical pain provides an avenue for future inves-
tigations to pursue in order to understand how our avoidance of disconfirming 
evidence may contribute to long-term resistance to belief change. 
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 Additional empirical research has examined the phenomenon of motivated 
reasoning. In an interesting study that the authors claim is the first scientific 
study of the brain processes involved in motivated reasoning,  Westen et al. 
(2006 ) examined how people with strong political preferences reacted to infor-
mation that was either detrimental or neutral to their own candidate or the 
candidate from the opposing party, all while their brain activity was monitored 
by fMRI. While participants were initially evaluating negative information 
regarding their own candidate, their brains showed strong activation of the left 
lateral inferior frontal cortex and left insula, as well as the inferior orbital fron-
tal cortex (known to be involved in emotional reasoning), anterior cingulate 
cortex, and the precuneus. In addition, after participants had thought about the 
negative information, the researchers observed increased activity in the central 
striatum (one of the brain’s reward centers) and the dorsolateral prefrontal cor-
tex (a site often involved in nonmotivated reasoning). They suggest that this 
latter brain activity corresponds with their participants’ having assimilated the 
negative information in a satisfactory manner. 

 These results are generally consistent with a study by  Kuzmanovic et al. 
(2018 ) that had 24 participants estimate their “risks of experiencing negative 
future events”  (2018 , p. 7996), before and after being told the actual base rates 
for those events, as they were monitored by fMRI. They found that partici-
pants tended to revise their views more in response to good news than bad (an 
optimism bias) and that their ventromedial prefrontal cortex appeared to be 
especially active during that process, sending signals to their dorsomedial pre-
frontal cortex as they made up their minds. 

 One other recent study of motivated reasoning examined the brain regions 
involved in deciding whether to stay with or leave a social partner. Heijne et al. 
(2018) had 26 adults decide whether to stay with or leave a partner they had met 
in the laboratory while their brain activity was monitored by fMRI. They also 
performed a structurally similar task that was not social in nature. They found 
that while participants were deciding what to do in the social condition there 
was increased activity in their ventromedial prefrontal cortex, caudate nucleus, 
and septo-hypothalamic regions. 

 Most of these studies of motivated reasoning share the finding of increased 
activity in the part of the frontal cortex involved in emotional decision making 
and the part of the midbrain involved in reward processing. These results are 
consistent with the findings that motivated reasoning is oriented toward satis-
fying our emotional preferences and that we employ logical reasoning to satisfy 
emotional interests, and possibly beliefs. 

 Perception 

 One of the most fundamental limitations of our ability to learn new informa-
tion consists of our inability to detect that information in the world around us. 
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We observed in  Chapter 7  that one of the ways our existing beliefs limit our 
ability to learn is by limiting our awareness of information that falls outside of 
(e.g., contradicts) those beliefs, a phenomenon known as inattentional blind-
ness. We also cited research in  Chapter 7  showing that inattentional blindness is 
an aspect of selective attention that is related to our attention set, i.e., the men-
tal framework that determines what we pay attention to in any given situation. 

 The most interesting part of this limitation for our purposes derives from 
the fact that much of the information that passes through our sensory receptors 
does not reach conscious awareness, at least not until after we have learned it. 
That is, before we learn something, the information is right there in front of 
us, but we don’t notice it. After we learn that thing, we notice it. Hence, this 
limitation is due to the manner in which we allocate our attention rather than 
an inability to take in the information. Piaget summarized this by observing, 

 In the examples cited, it is clear that elements are not neglected simply 
because the child cannot pay attention to everything at once. There is 
a better reason for what happens. The missing facts have been set aside 
because they contradict the child’s habitual way of conceptualizing some 
part of the situation. 

 ( Piaget, 1985 , p. 118) 

 As we noted in  Chapter 7 , this selectivity of attention involves two comple-
mentary processes, both of which are controlled by our attention set. On the 
one hand, we select what we will pay attention to. On the other hand, we 
filter out information that is inconsistent with our current focus in such a way 
that it is suppressed. Interestingly, some progress has been made in identifying 
the parts of the brain involved in mediating these processes. Evidence support-
ing the mediation of attentional processes by the human brain has been sup-
plied by several sources. For example,  Pribram (1966 ) reported identifying an 
early level receptor mechanism in the brain that distinguished between stimuli 
that would receive attention and those that would be repressed. More recently, 
 Tan et al. (2014 ) had young adult humans perform a visual search task while 
holding information in their working memory. They found that the contents 
of working memory inf luenced what participants noticed and that parts of 
the brain (i.e., the occipital and parietal lobes) involved in processing visual 
working memory appeared to mediate these processes. These results support 
their claim that selective attention is mediated by a top down process in which 
working memory biases what is searched for while the parietal lobe suppresses 
irrelevant stimuli. Other studies have found that the dorsolateral prefrontal 
cortex plays a prominent role in setting and maintaining attention set ( Katsuki 
and Sostantinidis, 2012 ), as well as in the control of working memory (e.g., 
 Pecchinenda et al., 2015 ). Still other research suggests that the cingulate cortex 
plays a role in the allocation of attention within stimuli while the dorsolateral 
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prefrontal cortex plays a role in the allocation of attention across stimuli (e.g., 
 Ng et al., 2007 ). 

 Taken together, the results of this research reveal a correspondence between 
the conscious and neural allocation of our attention. While these studies of 
neural processing do not directly address how our beliefs are formed, or resist 
change, they are suggestive of a possible correspondence. Future research is 
needed to better identify the connection between specific neural processes and 
the preservation and change of different types of beliefs. 

 Equilibrium 

 Another way to think about resistance to belief change is in terms of the physical/
biological equilibrium of doxastic structures. As above, we seek correspondence 
between psychological and physical processes. 

 Psychological Equilibrium 

 At the highest level of analysis, we have psychological stability of beliefs. 8  Jean 
 Piaget (1985 ) has argued throughout his illustrious career that humans possess 
a basic tendency toward cognitive equilibrium, a view that has since been sup-
ported by psychologists and philosophers alike (e.g.,  Kosko, 1994 , and  Rott, 
2001 ). As we noted above, this equilibrium consists of a satisfaction with the 
status of our beliefs. It is achieved by formulating beliefs that are consistent with 
the available evidence and our preexisting beliefs. Once a belief system achieves 
that equilibrium Piaget argued that we prefer to preserve it intact over time. 

 However, our beliefs are invariably f lawed due to a variety of factors, includ-
ing the fact that our incomplete experience precludes an accurate assessment of 
all the relevant information. Thus, from time to time some novel fact becomes 
evident that is discrepant with our preexisting beliefs. If we take it seriously 
enough, then the discrepant information arouses disequilibrium, a type of 
discomfort that impels us to reconcile it with our existing beliefs. According 
to  Piaget (1985 , p. 34) disequilibria are “the driving forces behind cognitive 
development” as they produce a sort of deficit that provokes mental activity to 
restore a state of equilibrium.  Piaget (1985 ) describes this as taking compensa-
tory actions to rectify disturbances. This tendency is the lynchpin of his theory 
of cognitive development, as well as  Festinger’s (1962 ) cognitive dissonance 
theory. 

 When cognitive equilibrium is disrupted, our first impulse is often to pro-
tect our preexisting beliefs. At this point, we may use (conscious) thought to 
reestablish equilibrium, for example, by rationalizing discrepant evidence and 
integrating it with preexisting beliefs. It is only after our efforts to preserve our 
beliefs fail that we may finally acquiesce to revise our beliefs. 
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 Biological Equilibrium 

 There also exists a tendency toward biological equilibrium. Homeostasis is 
defined in the Merriam-Webster online dictionary as “a relatively stable state 
of equilibrium, or a tendency toward such a state between the different but 
interdependent elements or groups of elements of an organism, population, or 
group” ( Merriam-Webster, 2019 ). Biological homeostasis is achieved by having 
a set point that constitutes an optimal target to maintain, whether it is a specific 
body temperature, acidity level, or organic structures. When the body deviates 
from this target, the human body takes compensatory actions. For instance, if 
we don’t take in enough oxygen, our body will start to breathe more heavily. 

 When we look at the nervous system, we also find evidence of homeostasis. 
This occurs in many ways. For example, our neurons are constantly undergo-
ing repair, as parts of the cell wall and other neural structures are constantly 
degrading, or falling apart. The important point for our discussion is that the 
current configuration of neurons is taken as the status quo that must be main-
tained and repaired. If there is some perturbation of our nervous system, then 
the body attempts to repair it by reconfiguring the default, or current settings. 
Note that we are not claiming that the nervous system has a preference for 
any particular configuration of neural connections, genetically or otherwise. 
Rather, we are saying that whatever the current configuration is, it remains 
the configuration that we tend to maintain. We also are not saying that, at any 
point in time, there are not some neural connections that are degrading, e.g., 
through disuse and atrophy. But, whatever the status of any given synapse, the 
brain works to preserve the existing connections, not with a noetic purpose, 
but just as a matter of homeostasis. 

 In principle, each doxastic neural structure has a particular configuration, 
even if the neurons that make it up are not contiguous. That structure is the 
neural equivalent of the belief it encodes. It is connected with other neural 
structures that themselves encode other perceptions and beliefs, making up 
schemas. However, there are limits to these structures. Each of these is lim-
ited in form and connections with other neurons. It is limited in the type and 
amount of information it encodes and represents. And it is limited in the type 
and amount of new and incompatible information it can accommodate without 
requiring significant change. We believe this is the neurological counterpart to 
 Piaget’s (1985 , p. 28) claim that our ability to learn may be limited by what he 
called a “scheme’s norm of accommodations.” In this case, the limit is biologi-
cal, as our neural doxastic structures are not able to accommodate some types 
of new, discrepant information. Adjusting to some types of new disconfirming 
information might literally require an expansion of the relevant neural struc-
tures, if not a major reorganization. The same may be said of habitual mental 
processes. 
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 In the case of doxastic structures, we have another problem related to equi-
librium. That is, the more often a structure has been used, and the more inter-
connected it is with related neurons, the more stable it will be. And so, we will 
find that as a doxastic neural structure gains in equilibrium, through repeated 
use and embeddedness with related structures, it also becomes more resistant 
to change. As the cells that fire together wire together ever more strongly, they 
simultaneously become both more stable and more resistant to change. 

 Physical Equilibrium and Inertia 

 Biological Systems Are Bound by the Laws of Physics 

 Simultaneously one of the most obvious and underestimated of our biological 
needs is the need to obey the laws of physics. While our beliefs are restricted to 
neither truth nor objective reality, the neurons that mediate them are bound 
by the laws of physics. Nearly 400 years ago, Francis Bacon (1620/1994, p. 257) 
noted, 

 As regards the torpor of bodies, it is certain that there is in tangible bodies 
a certain laziness, to a greater or lesser degree, and a fear of being moved 
from their place, so that, unless they are roused, they prefer to remain 
content as they are rather than escape to something better. 

 Sixty-seven years later, Sir Isaac  Newton (1687/ 2016) introduced his first law 
of motion in a seminal book entitled  Principia . It states, “Every body perseveres 
in its state of rest, or of uniform motion in a right line, unless it is compelled 
to change that state by forces impressed thereon.” Newton’s first law of motion 
provides one of the most famous statements about the inertia of physical objects. 
It shares with Bacon’s claim the idea that (inanimate) physical bodies persist in 
their current state unless acted upon by an outside inf luence. 

 Recall from our earlier description that cognitive inertia was defined as a 
property of mental structures and processes in which they maintain their cur-
rent form unless acted upon by an outside inf luence. Thus, cognitive inertia 
is one way in which our mental structures, and activities, correspond with a 
fundamental property of inanimate physical objects. And it raises the possibility 
that cognitive inertia may have a basis in the physical inertia of neural systems, 
i.e., the resistance of organic matter to the alteration of existing neural struc-
tures and pathways. 

 This suggests that a limit to our ability to learn derives from the physical 
limitations of our doxastic structures at the neural level. Just as our beliefs and 
thoughts are constrained by our existing mental structures, they are also con-
strained by our existing neural structures and pathways. 
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 Embeddedness 

 We noted above that our beliefs are embedded within a broader information 
network. This network (e.g., schema) consists of other pieces of information to 
which our current beliefs are related, such as beliefs that implicate a given belief 
and beliefs that are implicated by that belief. Each belief is embedded within 
this larger structure to a greater or lesser extent, depending on such qualities as 
its importance and centrality, yielding a more or less acceptable degree of equi-
librium to the larger structure ( Piaget, 1985 ). We also noted that the extent to 
which a belief is embedded in the larger structure is an important factor inf lu-
encing its resistance to change, since it garners support from the other beliefs to 
which it is tethered. Thus, the equilibrium of the larger structure lends support 
to its embedded constituent parts ( Piaget, 1985 ). 

 One of the best examples of the embeddedness of our beliefs is what 
 Rokeach (1968 ) called primitive beliefs, i.e., beliefs that are so basic that they 
are not questioned. These include the beliefs that our senses provide veridic 
information and that there is order in the universe. Because primitive beliefs 
are so basic, they are the most central and deeply embedded of all our beliefs. 
They are the foundation upon which all our other beliefs rest, as all of our 
other beliefs depend on, or support, them. They are also the most stable of all 
our beliefs, and therefore the most resistant to change. As observed by  Rokeach 
(1968 ) and  Bem (1970 ), revising such primitive beliefs tends to be difficult. 
Since these are the rock-bottom foundations of our belief network, they will be 
the most fiercely defended, even if they are wrong and irrational. Psychologi-
cally, we need them too much to abandon them without a fierce fight. We have 
too much to lose if they are undermined. Moreover, the wide-reaching carnage 
to our beliefs that might ensue if we accept that one of our primitive beliefs is 
false may amount to an epistemic nightmare, causing a disquieting disorienta-
tion, and so is often avoided. 

 But what is the neurological mechanism that mediates embeddedness? Neu-
rologically, primitive beliefs should be among the most deeply embedded of all 
our beliefs. They should be deeply engrained because they are used so often 
that the neurons mediating them have formed strong connections. And, since 
embeddedness connects beliefs with each other, there must be some form of 
neural link between the beliefs comprising a schema. This likely involves a 
sharing, overlap, or perhaps a common core of synapses. In addition, so many 
beliefs connect with them that our primitive believes receive constant use and 
support, causing them to be practically hard wired into our neural network. 
As a result, revising primitive beliefs may require an extensive rewriting of the 
parts of the brain that mediate them, since it introduces the need to recalibrate 
all of the beliefs that are tethered to them. The revision of a deeply engrained 
belief, and the wholesale rewiring of the neural network in which it is encoded, 
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is particularly difficult in light of the inertial effects preserving each constituent 
synapse. It is likely going to require deliberate conscious attention. 

 Yet another challenge to revising primitive beliefs comes from their emo-
tional embeddedness. If we truly fear for their safety, a challenge of our primi-
tive beliefs is likely to activate the pain or avoidance centers of the brain, such 
as the amygdala, thereby prompting the release of cortisol into our blood. As a 
result, the neural processes mediating our aversion to revising important beliefs 
may utilize the same parts of the brain as our aversion of physical pain. 

 Default Network 

 There are several ways in which the neurological evidence corresponds with our 
earlier discussion about the effects of beliefs as default mental structures. Given 
the physical characteristics of neurons and their interconnections, it appears 
that the preservation and perseveration of existing interconnections, and there-
fore of the beliefs they encode, is the physical default. The current configura-
tion of neural connections represents a sort of structural equilibrium. It is not 
a passive equilibrium, in which neurons do nothing but sit around waiting to 
believe. Rather, synaptic stability is a dynamic equilibrium, in which neurons 
receive and assimilate inputs from diverse sources, adapt to these inputs, release 
and replenish neurotransmitters, and engage in a surprisingly large number of 
homeostatic activities ( Kandel et al., 2013 ;  Dudai, 2004 ). But all of the neu-
ron’s physical activities revolve around their physical status quo, much as our 
thoughts revolve around our beliefs. 

 The preservation of neural structures, especially synapses, has a practical 
consequence, in that the majority of our behaviors are mediated by  existing  neural 
pathways. 9  This means that those neural structures and pathways that have been 
established through prior experience serve as the default pathways to mediate 
current thoughts and behaviors. It means that physically our first recourse will 
always be to interpret current experiences and new evidence through existing 
neural networks. But those structures and pathways are biased by our existing 
doxastic structures, since they are those structures. Thus, the incessant lure of 
the status quo that we referred to in  Chapter 7  has a correspondence in the 
physical inertia of existing neural structures and pathways. 

 Those mental and neural structures and pathways that are the most often 
used will tend to be the most deeply ingrained, both psychologically and neu-
rologically, as they will have been the most strengthened by long-term poten-
tiation and consolidation, and have formed the most interconnections with 
related neural structures. The more deeply ingrained a particular belief, and 
the more automatic it has become, the more likely that new related informa-
tion will be processed along neural pathways that are compatible with that 
belief. No matter how novel the stimulus, or context, those responses that 
are the most practiced are likely to be the strongest, most accessible, and most 
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automatic candidates for enactment in the current situation. Thus, our first 
recourse will be to use well-established neural pathways and the responses 
encoded therein. 10  This corresponds with the experience of learning of the 
religious views of a stranger. No matter how novel they may be, we will inter-
pret their views through the lens of our own preexisting beliefs and under-
standing. The stronger and more entrenched our own views are, the more 
likely they will be the default analytical framework for our interpretations of 
the views of others. 

 Even if we do succeed in changing one belief that is part of a larger belief 
system, the neural structures of all the other embedded unchanged beliefs that 
are consistent with the former belief will continue to actively process incoming 
information, thereby exerting constant pressure to conform with the old status 
quo. It may take a great deal of thought, time, and effort to reconcile all of the 
discrepancies introduced by a new (or changed) belief that is now inconsistent 
with the broader belief network. In the meantime, we may find ourselves acci-
dentally returning to the former status quo (i.e., the former belief ), much as we 
unconsciously return to habitual patterns of behavior that we know are wrong 
and want to discontinue. 

 Therefore, one of the most obvious ways in which neural equilibrium con-
tributes to resistance is that we can only grow from the knowledge and neural 
structures that are currently available. We mentioned earlier that the zone of 
proximal development, and learning readiness, revolve around the idea that 
it is difficult for us to learn information that exceeds our grasp. At the neural 
level, this means that we can modify existing neural structures only so much 
without rupturing them. And we don’t want rupture to happen, as that may be 
highly disconcerting and disorienting. This suggests that most of our cognitive 
changes are evolutionary rather than revolutionary, because most of our doxas-
tic neural structures can accommodate modest reorganization more easily than 
major, disruptive reorganization. 

 Learning and Energy Conservation 

 As purely physical entities, our bodies have no inherent inclination to perform 
any motion not related to homeostasis. Thus, our default physical and neural 
states are in dynamic equilibrium, and our default biological tendency is to 
reduce the expenditure of energy to the minimum necessary (Kosko, 1993). 
Regardless of our intentions, then, the great accessibility of familiar, comfort-
able, and deeply ingrained beliefs, habits of thought and behavior conspire with 
their deeply entrenched neural connections and pathways to make them allur-
ing and readily available candidates for selection in familiar and novel situations 
alike. It is in this sense, then, that we may speak of a “certain laziness” or “tor-
por” of the human body, neural system, and beliefs. And it is in this sense that 
we may refer to that torpor as a sort of physical inertia that is likely to “resist” 
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physical change, and therefore must be overcome in order to revise our beliefs 
and reform our behavior. 

 Of course, this does not mean that our neural structures and pathways are 
fixed. Considerable research evidence shows that our synapses and neurons do 
change in response to the “external perturbations” induced by interacting with 
the world ( Dudai, 2004 ;  Greenough et al., 2002 ;  Vetere, et al., 2011 ). We observed 
above that learning is mediated by modifications of synaptic connections in 
response to experience. Thus, cognition might be described as simply using 
existing neural structures while learning may be described as the modification 
of those structures ( Kandel et al., 2013 , Kosko, 1993). And learning occurs fre-
quently. It is thus more appropriate to say that beliefs (and thought processes), 
and the neural structures and pathways that mediate them, tend to persevere 
unless they are modified by learning, where the effects of learning may be 
detected at the neural level. 

 This raises one final issue regarding biological resistance to belief change. 
Inertial resistance to belief change is likely neither intentional nor conscious. 
We don’t plan to be “lazy.” When we experience resistance at the neural level 
our simultaneous conscious reaction may simply be that the new information 
that is discrepant with our preexisting beliefs “does not compute.” It doesn’t 
make sense because our existing neural structures and pathways are inconsis-
tent with the new information. It doesn’t fit within our existing framework. 
In order to accommodate the discrepant new information, we may have to 
do some rewiring. But this frequently requires the allocation of conscious 
resources and deliberate, controlled thinking. Most of the time we can recon-
cile the discrepancies if only we are willing to make the necessary investment 
of thought and energy. For some people, or for most of us when the subject matter 
is insufficiently interesting, this is too much like work. The great effort needed 
to change isn’t always worth it. 

 On the other hand, most of us have experienced occasional moments of 
enlightenment, in which we suddenly realize something important for the first 
time. This experience is sometimes summarized by the exclamation, “Aha!” 
This can be a groundbreaking, earth-shattering realization that changes every-
thing we think is true. But now, the laziness is replaced by surging energy as the 
excitement of our realization inspires thought about related issues and beliefs. 
Under such conditions, our reaction to disconfirming a primitive belief may 
not be the fear suggested above, but rather fascination, as we feel that “now it all 
makes sense,” and we establish a more powerful, and more stable, equilibrium 
than before. 

 Notes 

   1.  It is ironic that we can “see” our own beliefs but not the neural structures that 
mediate them, while scientists can “see” our neural structures but not the beliefs 
they mediate. 
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   2.  What follows is not a complete list of our biological needs but rather a sample 
of some of the needs we think are most related to the resistance of our beliefs to 
change. 

   3 . Suicide and self-sacrifice are notable exceptions. 
   4 . It is also possible for neurons to decrease their sensitivity to incoming signals, 

through a process called “long-term depression.” 
   5 . Still another possibility is that there are no doxastic neural structures that have a 

different form than memories. Since beliefs are neither sensory nor motor experi-
ences, they may be encoded in a different format neurologically than either of these. 
Perhaps beliefs are encoded neurologically as inferences made about our experiences, 
producing a different type of neural imprint than sensations or motor activities. 

   6 . Additional processes that may contribute to belief anchoring may include long-
term desensitization (the process by which connections between contiguous neu-
rons are weakened) and dendritic arborization (the process by which neurons 
sprout more branches). 

   7 . Not all studies of learning suffer from this specific limitation. Some studies exam-
ine neural processes associated with learning a skill in the fMRI machine and then 
have participants practice that skill outside the machine for a period of time, before 
coming back to have their brain activity measured by the fMRI machine at a future 
date (e.g.,  Lehericy et al., 2005 ). 

   8 . We are deliberately neglecting the spiritual level. 
   9 . The obvious exceptions are those involving learning, in which presumably we alter 

the available pathways. We will discuss this below. 
  10 . The astute reader may object that his particular conceptualization of the physical 

relationship between stimuli and responses appears to suffer from the same limita-
tion as traditional theories of operant conditioning in its implication that only pre-
existing responses are available for use. There is some truth to the contention that 
preexisting responses are the most likely candidates for selection in the current 
situation. This is especially true in the “routine” situations that make up the bulk 
of our experience. Even in novel situation, however, we tend to f irst try those 
responses that have proven effective in the past and appear to offer promise in the 
present. In the majority of cases, we do not go beyond the repertoire of responses 
that we already have available. Whether this is due to eff iciency or laziness, it is an 
example of the inertia effect. 

 However, there is nothing in our description of neural pathways that precludes 
the learning of novel responses. It must be acknowledged, however, that (responses 
encoded in) existing neural pathways may serve to both facilitate and constrain 
the learning of new alternatives. Facilitative effects derive from the fact that exist-
ing pathways/responses may serve as resources to be used in the acquisition (e.g., 
via instruction, etc.) or construction of new/novel responses. On the other hand, 
constraining effects derive from the possible limitations in the availability of neural 
substrates to mediate the acquisition or construction of a suitable novel response. 
Stated more prosaically, the problem is a little like having enough parts (and pos-
sibly the directions) to build a new car. 
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 The astute reader may have noticed that the preceding chapters appear to suffer 
from two glaring problems. First, they insufficiently acknowledge the obvious 
fact that people do change their beliefs. Second, they appear to share with much 
of contemporary psychology the assumption that change (especially in the service 
of adaptation) is good and that a failure to accommodate one’s views to credible 
evidence that disconfirms one’s beliefs is necessarily bad. For the most part, it has 
been advantageous to tolerate these imbalances for the sake of highlighting a seri-
ous concern. This chapter is intended to provide a partial remedy by considering 
the conditions under which inertial effects on learning are most likely to be over-
come. Since the problems with cognitive inertia are most acute with self-directed 
learning, this chapter will examine how to optimize self-directed learning. In 
 Chapter 11 , we examine learning under the direction of a teacher. 

 Self-directed learning refers to the procedures undertaken by individuals to 
learn under their own guidance. This is the most common type of everyday 
learning, and it is the most susceptible to inertial effects. Epitomized by Rene 
 Descartes (1637/2006 ), in his  Discourse on the Method of Rightly Conducting One’s 
Reason and of Seeking Truth in the Science , it is characterized by many diverse prac-
tices, including direct observation, discovery, and possibly experimentation. How-
ever, in contrast to Descartes’ preference to avoid reading in favor of making up 
his own mind, unhampered by the possibly false views of others, contemporary 
self-directed learning frequently involves reading or studying the views of others. 

 Unlike learning directed by an expert in the field of interest, self-directed 
learning focuses on the seeking and absorption of new information. It offers 
maximum freedom, but minimum assistance in overcoming the effects of inertia. 
All of one’s personal biases are available to interfere in the learning enterprise, 
and there is minimal assistance in overcoming either one’s self-blindness or one’s 
personal limitations. There is no expert available to guide inquiry or thought, or 
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steer us away from erroneous paths or practices. We are free to explore and dis-
cover but also unimpeded from repeating the errors of our predecessors. 

 Motivation 

 In light of our discussion about the importance of emotions in  Chapter 5 , one 
good place to begin our discussion about overcoming inertial effects in self-
directed learning is by considering our motivation for learning. A significant 
body of research reveals that why we learn influences how we learn ( Deci and 
Ryan, 2000 ). One of the best reasons to learn something is to satisfy our curi-
osity. This type of reason for learning is described by  Deci and Ryan (2000 ) as 
intrinsic. That is, we learn because we want to satisfy an internal desire. Extrinsic 
learning, on the other hand, is typically done to obtain some type of external 
positive consequence. For example, many students study in order to get good 
grades. And many employees learn about their job in order to earn their pay-
check. Thus, although it is a bit of an overgeneralization, intrinsic learners learn 
because they want to while extrinsic learners learn because they must. Over the 
course of many studies, Deci and Ryan have found that students who learn for 
intrinsic reasons tend to allocate more time to studying the material, are more sat-
isfied with their efforts, and tend to have better outcomes ( Deci and Ryan, 2000 , 
 2002 ;  Roth et al., 2009 ). In addition, to the extent that intrinsically motivated 
learners are motivated by genuine curiosity, they may have higher standards for 
being satisfied with their learning. For example, an employee who is extrinsically 
motivated to learn is more likely than one who is intrinsically motivated to only 
study the minimum necessary to pass a test. On the other hand, the intrinsically 
motivated learner wants to truly understand the information, and so, may con-
tinue studying long after satisfactory performance on a test is likely. Under such 
conditions, we believe epistemic goals (e.g., learning and understanding) should 
take priority over extrinsic rewards (e.g., getting a good grade). 

 Unfortunately, we are not aware of any empirical research that examines the 
relationship between one’s type of motivation and cognitive inertia. Although it 
is not directly addressed in the available research, we speculate that intrinsically 
motivated learners will be more likely than extrinsically motivated learners to 
overcome some forms of resistance, such as laziness, in part because their higher 
levels of motivation will lead them to exert greater effort than extrinsically moti-
vated learners. However, other forms of resistance, such as confirmation bias, 
biased assimilation, and attentional biases are probably equally likely in both types 
of learners, since they reflect either poor reasoning skills or innate biases, and we 
are aware of no empirical research finding differences in cognitive biases associ-
ated with one’s motivational type. 

 In addition to our motivation to learn, our emotions may also influence the 
subject and direction of our learning efforts. Recall from  Chapter 5  that our 
personal interests influence what we choose to learn. And our habitual emotional 
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dispositions toward the topic and contexts of learning may bias our learning 
efforts in either productive or counterproductive ways. Therefore, it is advanta-
geous to acknowledge and address these as we embark upon a deliberate learning 
endeavor. 

 Epistemic Standards 

 A central problem underlying the processes of learning concerns the metric against 
which to measure beliefs. That is, how can we tell when learning is necessary, 
successful, or that inertia has been overcome? What are the qualities beliefs should 
have in order to best serve their purpose? And what should that purpose be? 

 Unfortunately, there is no consensus about these. Yet, recent advances in epis-
temology ( Gardenfors, 1988 ;  Piaget, 1985 ;  Rott, 2001 ; Tenant, 2012), the phi-
losophy of science ( Popper, 1996 ), the philosophy of rationality (Nozick, 1993), 
cognitive psychology ( Kuhn, 2013 ), and biology ( Piattelli-Palmarini, 1994 ) may 
have finally brought us to the point where a more specific standard may now be 
articulated than has heretofore been possible. Although no one of these domains 
of inquiry offers the definitive solution to this problem, collectively each offers 
a piece of the solution, so that a concatenation of their contributions offers 
improved prospects for success over isolated analyses. 

 We believe the most appropriate starting point for the analysis of epistemic 
standards is with the question of how we can know whether a belief is true. Phi-
losophers and psychologists alike emphasize the importance of our beliefs being 
true ( Gardenfors, 1988 ;  Stewart et al., 2009 ;  Piaget, 1985 ;  Rott, 2001 ). Of all 
the different disciplines, philosophers are the most concerned with how we can 
know whether our beliefs are true ( Rott, 2001 ). They give great attention to 
the criteria we use to justify our beliefs. Thus, such criteria must be part of our 
standards for beliefs. 

 If we are to offer rational standards for beliefs, then another important issue 
revolves around the question of what is rational. In separate penetrating analyses, 
Herbert Simon (1990), Robert Nozick (1993), and Karl  Popper (1996 ) contend 
that rationality is concerned with the effectiveness with which our means enable 
us to achieve our ends. Simon and Nozick also note that rationality is severely 
limited, however, in that it pertains to the selection of means and not the selec-
tion of ends. 

 Reason is wholly instrumental. It cannot tell us where to go; at best it can 
tell us how to get there. It is a gun for hire that can be employed in the 
service of any goals we have, good or bad. 

 (Simon, 1990, pp. 7–8) 

 Thus, these philosophers contribute an important piece of the puzzle by helping 
us better understand the nature of rationality but come to a grinding halt upon 
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the question of what constitutes a rational goal against which the efficacy of 
beliefs may be assessed. 

 In order to more fully understand the rationality of human beliefs, and their 
revision, we must temporarily abandon the domain of philosophy and visit the 
domains of biology and psychology. Here, we find that goals such as survival and 
happiness constitute standards against which to measure the success of species 
( Darwin, 1859/1979 ) and a starting point for the assessment of human behavior 
( Granit, 1977 ;  James, 1890 ;  Rogers, 1961 ). 1  If survival is accepted as a rational 
goal for human behavior, then adaptation may be construed as the means to 
attain this goal. Recall from  Chapter 3  that our beliefs play a pivotal role in our 
adaptation. That is, adaptation is a means to survive, and its success offers a partial 
measure of the efficacy of our beliefs. In this sense, then, it becomes possible to 
discuss the value of beliefs as means that facilitate or hinder our adaptation. From 
this point of view, the value of a belief should be correlated with its utility in 
facilitating adaptation and survival. Those characteristics of beliefs that facilitate 
adaptation should add to their value while those that impede adaptation should 
reduce their value. Likewise, those beliefs that are the most conducive to survival 
should be the most likely to survive and reproduce (i.e., through sharing), at least 
ontogenetically if not also phylogenetically. 2  

 Taken together, the contributions of philosophers suggest that the most impor-
tant characteristics of beliefs lie in their truth and justification, while the contri-
butions of biologists and psychologists emphasize the importance of utility. Using 
these two metrics we offer the following as rational standards with which to form, 
test, or revise beliefs. We will defer to these standards below when we consider 
both when and how to change beliefs. 3  

 Coherence 

 It is tempting to argue that the most important standard for accepting a claim as 
a belief is that it be true. The rub is how we can know which claims are true. 
Recall that philosophers define knowledge as justified true belief ( Rott, 2001 ). 
If we define the truth of a belief as the accuracy with which it represents objec-
tive reality, then its justification may lie in the correspondence between the state 
of affairs depicted by that belief and the reality it purports to represent. 4  We 
discussed this correspondence in  Chapter 6 , under the heading of Coherence, 
where we defined it as the correspondence between the belief and reality. This is 
generally compatible with the findings of  Lao and Dituri (1999 ) of a strong posi-
tive relationship between their participants’ level of education and the likelihood 
of citing experience or evidence as the best way of knowing whether their beliefs 
were true. It is also the meaning of coherence used by some philosophers (e.g., 
 Rott, 2001 ). As a result, we suggest that coherence is the most important standard 
for accepting a belief as true. 
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 Utility 

 Ideally, our beliefs should have some utility ( Kahneman, 2011 ;  Lao and Dituri, 
1999 ;  Rott, 2001 ) in that they increase our capacity to adapt. They possess epis-
temic utility if they help us better understand something, or pragmatic utility if they 
help us achieve a goal. In general, our most important beliefs share the character-
istic of expanding our ability to interact effectively with our environment, and of 
obtaining our goals. They enable us to more accurately describe, explain, predict, 
and control our environment, thereby facilitating our survival ( Rott, 2001 , p. 20). 
On the other hand, we also hold many beliefs that have little current utility. For 
example, you may accurately believe that the writer of the words you are reading 
was wearing a blue shirt as he wrote those words. Although that belief is true, it 
probably does little to increase your chances of survival. Hence, utility is an ideal 
rather than necessary characteristic of our beliefs. 

 Certainty 

 By certainty we mean a conviction that a belief is true. We previously noted that 
the most important measure of our certainty of a proposition is our willingness to 
use it to guide our behavior. It seems prudent to establish sufficient certainty to 
take action on our beliefs and risk the possibility of being wrong. As a result, the 
certainty we hold about a belief provides a kind of psychological foundation for 
acting on that belief. However, the minimum degree of acceptable certainty varies 
across individuals and contexts. In general, when the cost of failure is low, it is ok 
to harbor a low amount of certainty (albeit enough to take action). But when the 
cost of failure is high, we will want to be more certain of the information upon 
which we will act. 

 In addition, we should note that our degree of certainty is imperfectly cor-
related with the truth of our beliefs. There are many occasions on which we are 
highly certain about beliefs that are incorrect and have low certainty about beliefs 
that are correct (e.g.,  Kuhn et al., 1994 ). Nonetheless, we prefer certain beliefs 
over uncertain beliefs ( Tormala, 2016 ;  Wells et al., 2006 ). 

 Stability 

 All else being equal, stable beliefs are preferable to unstable beliefs ( Piaget, 1985 ; 
 Rott, 2001 ). By stable, we mean that the belief is in a state of equilibrium. It 
means we have considered the challenges to that belief and retained it in the face 
of opposition.  Piaget (1985 ) observed that over time our views tend toward a state 
of equilibrium, in which the evidence and counter evidence regarding our beliefs 
are integrated into a coherent scheme. As a result, stable beliefs provide a more 
secure foundation for our actions than unstable beliefs. In some respects, stable 
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beliefs may be among our most valuable beliefs, since they have stood the tests of 
time. Putting a twist on Polonius’ advice to Hamlet, we might say, “Those beliefs 
though hast, and their adoption tried, grapple them to thy soul with hoops of 
steel” ( Shakespeare, 1603 ). 

 On the other hand, stability is more desirable than necessary. We hold many 
tenuous beliefs that we know may change as we acquire more information, such 
as how many planets are currently in our solar system. This does not mean that 
we should avoid tenuous beliefs just because we have not achieved a definitive 
equilibrium. It does mean, however, that we should avoid using them as a basis 
for important actions until they are sufficiently stable. 

 Social Acceptance 

 Although it is not necessary for others to agree with our beliefs in order for those 
beliefs to be true, we generally prefer that others agree with our beliefs. We are a 
social species that thrives by sharing information, and, as we observed in  Chap-
ter 9 , when others share our beliefs it is often interpreted as consensual validation 
of those beliefs. Among other benefits, this helps add stability to our beliefs. It is 
rare for people to hold on to beliefs that strongly contradict the beliefs of their 
significant others. Doing so is risky, because there is a significant possibility that 
they know something we don’t, and because acting on beliefs that are contrary 
to accepted wisdom sometimes incurs undesirable consequences. On the other 
hand, there is always incomplete overlap between our own beliefs and those of 
our significant others. And we sometimes attain better insights than our peers. 

 Comfort 

 There are many beliefs, especially about ourselves and other people, that influ-
ence the way we feel. As noted in  Chapter 5 , we tend to prefer beliefs that make 
us feel good. We have a positivity bias ( Kahneman, 2011 ) that impels us to harbor 
positive beliefs about ourselves and our acquaintances. Of course, this does not 
mean that beliefs that make us feel good are necessarily truer than beliefs that 
don’t. There are many beliefs that we have no feelings about (e.g., the size of the 
earth) that are true. And, there are some beliefs (e.g., about our personal faults) 
that may not make us feel good but are nonetheless true. Yet, discomfort about a 
belief may be a sign that there is something amiss. We will address this issue below. 

 Parsimony 

 All else being equal, parsimonious beliefs are preferable over nonparsimonious 
beliefs. As noted previously, parsimonious beliefs are beliefs that are as simple as 
possible to account for their truth. The benefits of parsimony include minimizing 
clutter in our minds and facilitating thought by reducing the size of the mental 
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representations of beliefs. For example, it is easier to think that “most dogs have 
four legs” than to think “John’s dog has four legs, Michael’s dog has four legs, and 
Samantha’s dog has four legs.” This is particularly useful when engaging in induc-
tive reasoning, where we generalize from specific beliefs to more general beliefs. 

 Individual Differences 

 As we noted in  Chapter 4 , there are many legitimate reasons for disagreement 
between people. These include differences of perspective, skepticism, need for 
closure/cognition, how we weigh evidence, and expertise, as well as contextual 
factors. The same claim may be true for one person and false for another (e.g., “I 
like vanilla ice cream”). Also, we differ in how skeptical we are. Some people are 
credulous while others are incredulous. Some of us will not believe a claim until 
we “see it,” while for others, faith suffices. Some of us like to figure things out 
for ourselves while others don’t care enough to waste their intellectual resources. 
They are willing to take the word of an expert. When assessing the truth of a 
claim, each person gives different weights to different factors. For example, in 
assessing the guilt or innocence of a defendant, one juror may give a great deal 
of weight to the facial expression of the defendant while another may give more 
weight to the claims of the plaintiff. Also, experts tend to set higher standards for 
deciding whether a claim in their area of expertise is true than do novices, while 
even novices may set higher standards for disconfirming preferred beliefs than 
non-preferred beliefs. Finally, the circumstances make a difference. For example, 
most of us will invest more effort to determine which prospective school is the 
best fit for us than which toothpaste to buy. And, we may apply different stan-
dards from one topic or context to another ( Lao and Dituri, 1999 ). For example, 
religious beliefs may be founded on faith while beliefs regarding financial transac-
tions may require written documentation. 

 When Should We Change Our Beliefs? 

 A significant obstacle to the establishment of an acceptable prescriptive standard 
for belief change lies in the widely acknowledged unavailability of an unambigu-
ous criterion to prescribe rational belief change (Baron, 1988; Chaiken et al., 
1989; Keren, 1990; Nisbett and Ross, 1980; Simon, 1990). Although extreme 
cases are easily agreed upon, it is often unclear when we  should  alter our beliefs. 
This is complicated by additional factors. First, current models of belief change 
focus more on how than when to change beliefs. Second, many of the early 
philosophical models of belief change assume that we are omniscient (e.g., Ten-
ant, 2012). Other models tend to overestimate human rationality (e.g.,  Kahn-
eman, 2011 ). Still other problems arise when we apply different standards to 
different beliefs ( Lao and Dituri, 1999 ). Finally, complications ensue from the 
success that sometimes derives from such apparently irrational acts as Thomas 
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Edison’s perseverance in testing possible filaments for a light bulb in the face of 
overwhelming “failures,” each appearing to disconfirm his belief in the feasibility 
of an electric light bulb. The problem is that on the one hand, his perseveration 
in the face of disconfirming experimental results seems irrational. On the other 
hand, if he had quit in the face of the accumulating evidence that contradicted his 
faith humanity would have been deprived of one of our greatest inventions. Such 
results show how difficult it can be to really know when to change one’s beliefs 
in the face of disconfirming evidence. 

 Fortunately, recent work in philosophy has given more attention to belief 
change and has spawned a branch of inquiry called doxastic philosophy. Doxastic 
philosophers focus on modeling belief states and their transformations, especially 
for artificial intelligence. Some of the most recent work by these philosophers has 
focused on modeling belief change in the face of incomplete information, which 
they refer to as nonmonotonic reasoning. Antoniou defines nonmonotonic rea-
soning as reasoning that 

 provides formal methods that enable intelligent systems to operate ade-
quately when faced with incomplete or changing information. In partic-
ular, it provides rigorous mechanisms for taking back conclusions that, in 
the presence of new information, turn out to be wrong and for deriving 
new, alternative conclusions instead. 

 ( Antoniou, 1997 ) 

 This vein of research is particularly important because humans are not omniscient. 
 Although we are not aware of any psychological research along these same 

lines, a great deal of psychological research has explored human cognition and 
both rational and irrational belief change (e.g.,  Dawes, 1988 ;  Gilovich, 1991 ; 
 Kahneman, 2011 ;  Piaget, 1985 ). Much of the latter work agrees with the work of 
recent doxastic philosophers by accepting humans as we are rather than lamenting 
that we should behave more like omniscient machines. 

 Error Detection Systems 

 Our epistemic standards also serve as our error detection system. In principle, we 
should change our beliefs when they violate our epistemic standards. In reality, 
however, most of our beliefs are robust enough to withstand a failure to reach 
perfection in each of these. 

 Coherence 

 It would be ideal if all of our beliefs were consistent with external evidence and 
with each other. It’s considered by  Rott (2001 ) to be a basic requirement of ratio-
nality. According to doxastic philosophers, one of the best indicators of the need to 
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change one’s beliefs is the occurrence of incoherence (e.g.,  Rott, 2001 ), or a con-
tradiction, either internally or externally. External contradictions occur when we 
hold a belief that contradicts available evidence. The source of that evidence may 
be reality itself or claims made by credible sources. Recall that the power of beliefs 
depends greatly on the accuracy with which they represent reality. When our 
beliefs are inconsistent with reality, we increase our risk of running into problems. 
As noted above, internal contradictions occur when we either hold a belief that 
is internally (i.e., self) contradictory, or when one of our beliefs contradicts one 
or more of our other beliefs. When internal contradictions occur, it is a sign that 
there is a problem, either with our evidence or our interpretation of that evidence. 

 Confusion/Discomfort 

 Perhaps the most obvious way to know when we should change our beliefs is 
when we feel confused about something. 

 Doubt is an uneasy and dissatisfied state from which we struggle to free 
ourselves and pass into the state of belief; while the latter is a calm and satis-
factory state we do not wish to avoid, or to hang to a belief in anything else. 

 ( Peirce, 1877 , pp. 4–5) 

 Confusion and doubt are symptoms of a low level of certainty in a belief and are 
usually accompanied by a weakening of the stability of that belief ( Tormala, 2016 ). 
Sometimes, we may just have an intuition that something is wrong. Such intuitions 
are often conscious clues to unconscious perceptions of a problem. At other times, 
we may be consciously aware of encountering new information that seems cred-
ible but that contradicts our preexisting beliefs. Or we may consciously notice an 
apparent contradiction between two beliefs that we accept as true. In both cases our 
belief is challenged, leading to what the famous psychologist Leon  Festinger (1957 ) 
called “cognitive dissonance.” Cognitive dissonance is characterized by a feeling of 
discomfort, or mental stress, in which we feel a need to reconcile apparent discrepan-
cies between our existing beliefs and either new evidence or contradictory beliefs. 

 A more positive form of confusion occurs when we encounter an unsolved 
mystery or puzzle. This is most likely to occur when we become interested in a 
topic and realize that we don’t know enough about it to explain interesting phe-
nomena. We want to learn more in order to better understand the mysteries of that 
topic. Either way, whether because of the perception of contradictions or curiosity 
about mysteries, confusion is a sign that we need to reevaluate our beliefs. 

 Poor Outcomes 

 Since our beliefs play an important role in adaptation, another clue that we need 
to change our beliefs occurs when we either fail to obtain desirable outcomes or 
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when we obtain negative outcomes. For example, if you think you only need 
to study one hour for an exam and then obtain unsatisfactory grades, it would 
be wise to reexamine that belief. This does not mean that every time we fail at 
something it is because of an incorrect belief. Sometimes, we hold correct beliefs 
and do the right thing, and something goes wrong that we could not have antici-
pated. Nonetheless, poor outcomes (and the unhappiness they engender) are one 
of life’s best clues that we either hold incorrect beliefs or are acting on true beliefs 
incorrectly. 

 Criticism 

 Another indication that we need to change our beliefs occurs when we are 
informed by a credible source that one or more of our views about a topic is 
incorrect. We humans derive great benefits from our social affiliations and inter-
actions. Those benefits include the exchange of information and the opportunity 
to share our evaluations of each other’s views. When someone we trust tells us 
they think we are wrong about something, or perhaps just disagrees with us, it 
is usually worth listening and giving their view careful consideration. Also, most 
people like their friends and relatives and want to be liked by them. This results in 
a general positivity bias that leads most of us to avoid criticizing others. If some-
one is willing to overcome this bias it is usually a sign that they believe they have 
a legitimate concern. In this case, the lack of social acceptance of our beliefs is a 
sign that we should reevaluate our beliefs. 

 On the other hand, even experts about a topic are not always correct. Experts 
often disagree amongst themselves, so that it may rightly be assumed that at least 
one of two experts who hold opposing views is wrong. And, although it is rare, 
there have been occasions in which a precocious youngster offered accurate 
insights that eluded his better-informed elders. And so, as with each of these 
symptoms of problems with our beliefs, just because someone doesn’t agree with 
us, it doesn’t necessarily mean we are wrong. Still, if our views are criticized by 
someone whom we trust, it is usually wise to take the criticism seriously and 
consider revising our belief(s). After we do so, we may conclude that no change is 
warranted. But the extra reflection rarely hurts, and it may even bolster our belief 
against future challenges. 

 Misunderstanding 

 Faulty Information 

 Another indication that we need to change a belief occurs when it is based on 
incorrect information. Although this conclusion seems obvious, the problem is 
that it is often difficult to know when the information upon which we base a 
belief is incorrect. There are many ways in which this may occur. For example, 
we may accept as true an untrue claim made by a trusted source. Alternatively, 
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we may rely upon an incomplete sample of evidence to form our conclusions, 
so that we are missing diagnostic evidence that would likely lead to a different 
conclusion. Or we may have misunderstood the original source of information. 

 The best clue that we harbor an incorrect belief based on incorrect informa-
tion is the occurrence of contradiction. If you encounter credible evidence that 
contradicts one of your beliefs, it is a sign that either your belief or the new 
information is wrong, or that your mental framework is insufficiently broad to 
encompass seemingly disparate pieces of information that are both true. In either 
case, our awareness of the contradiction is likely to evoke a feeling of cognitive 
dissonance. This will require some thought and probably a search for more evi-
dence, but it is an investment that may enable you to expand your belief system. 

 Faulty Interpretation 

 Another possibility is that we may select a good sample of evidence but form 
an incorrect interpretation of that evidence. For example, the author of a recent 
article in the  New York Times  argued that Rob Rosenstein, the Assistant Attorney 
General of the United States, was thinking about recording conversations with 
Donald Trump and using those recordings as evidence to support an attempt 
to remove Mr. Trump from the office of the presidency using Article 25 of the 
Constitution. Shortly thereafter, the author of an article in the  Washington Post  
reported that a person who was in a meeting with Mr. Rosenstein in which this 
was supposed to have happened said that Mr. Rosenstein only hinted at such a 
possibility in a sarcastic remark. That same day, Mr. Rosenstein issued two press 
releases in which he denied that he intended to try to oust Mr. Trump using 
recorded comments and Article 25. In this case, both newspaper reports seem to 
be referring to the same evidence (i.e., a comment by Mr. Rosenstein), but only 
one is likely to be the correct interpretation. Under such conditions, it is often 
advisable to collect more information before jumping to a conclusion. You may 
well find that your original conclusion contradicts at least some of the additional 
information. As noted above, this is a clue to faulty belief. 

 A Superior Alternative Is Available 

 A common element in each of the reasons for changing a belief listed above is the 
occurrence of a problem with at least one of our beliefs. We noted in  Chapter 7  
that people often resist changing their erroneous beliefs because they don’t have 
a suitable alternative. Therefore, one of the best reasons for changing a belief is 
that a superior alternative is available. This entails at least two problems, though. 
The first is that the loss of an existing belief may weigh more heavily than the 
gain of a superior belief ( Kahneman, 2011 ). We noted in  Chapter 5  that we often 
grow fond of our beliefs. They have epistemic, and often emotional, value for 
us that we don’t always want to lose. For example, we may like the belief that 
we are intelligent, even if that belief is inconsistent with the fact that we make 
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mistakes. In this case, we may harbor an underlying belief that being intelligent is 
equivalent to being infallible. Since the fact that we make mistakes demonstrates 
that we are fallible, one way to change our beliefs that integrates them with the 
available evidence is to revise our belief about the relation between intelligence 
and fallibility to the belief that more intelligent people are less fallible than less 
intelligent people, though no human is perfectly infallible. 

 The second problem with superior alternatives is that it is sometimes genu-
inely difficult to determine which of two beliefs is superior. Sometimes the pre-
ponderance of the evidence supports one belief (e.g., that earth is flat) but the 
most diagnostic evidence (e.g., satellite photos) supports a different belief. It is 
not always easy to know which belief to hold, or when to abandon one belief for 
another. Generally, the most diagnostic evidence will have a noetic quality that 
makes it seem self-evident. 

 One valuable tool for assessing the accuracy of a belief is Bayes theorem. Bayes 
theorem was introduced by Reverend Thomas Bayes in a letter to Mr. Richard 
Price. Mr. Price reviewed and revised the theorem before publishing it in 1763, 
in the  Philosophical Transactions of the Royal Society of London . In general, Bayes 
theorem offers a mathematical formula to determine the probability that a belief 
is true by taking into account the evidence supporting that belief. The most com-
mon mathematical form of this theorem states: 

 P(A|B) = P(B|A) P(A) 

 P(B) 

 where P(A|B) refers to the likelihood that event A will occur if B is true, 
 P(B|A) refers to the likelihood that event B occurs given that A is true, 
 P(A) refers to the probability of observing A independently of B, and 
 P(B) refers to the probability of observing B independently of A. 

 Although psychologists ( Dawes, 1988 ;  Kahneman, 2011 ) and philosophers 
(e.g.,  Rott, 2001 ) think highly of Bayes theorem, it is not a practical tool for 
most people most of the time. First of all, it is too formal. It requires learning and 
memorizing a formula and how to implement it. It is too impractical to do this 
with every belief. Just imagine trying to figure out whether it is safe enough to 
cross the street using this formula. Second, while the basic form above may be 
effective, it refers to the relationship between two factors. But most events are 
influenced by several factors at the same time. This approach quickly becomes 
much more complicated and cumbersome as we add more and more relevant fac-
tors. It soon becomes too complicated for the average person and may require a 
computer to perform the necessary mathematical operations. Third, as we acquire 
new information every day, even preexisting beliefs would have to be constantly 
re-examined and revised as that information becomes available. And, finally, none 
of us knows the true probability of most events. Although  Beierholm et al.(2009 ) 
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found that we naturally form pretty good probability estimates of some sensory 
information, there is simply too much information to be taken into account in 
everyday life for this formula to be practical. At best, it may be used to make 
occasional important decisions, but none of us has the time or interest to use this 
formula in all domains every day, with respect to every belief. 

 How Should We Change Our Beliefs? 

 Till Your Soil 

 Hardly anyone sets out to deliberately change their beliefs. Instead, we embark 
on learning experiences, the hallmark of which is the acquisition of information, 
and a frequent side effect of which is belief change. Although there is much to 
be gained by just jumping right in and studying, it is advantageous to be properly 
motivated, possess a mind that is open to growth, and be sensitive and responsive 
to both evidence that confirms and disconfirms our preconceptions. Doing so 
will turn our mind into a fertile soil in which the most valuable beliefs may take 
root and flourish. 

 Set Your Mind (Growth Versus Fixed Mindset) 

 If a learning experience is to be truly valuable, it is important that our mindset is 
conducive to the possibility of change and growth.  Dweck (2008 ) distinguishes 
between fixed and growth mindsets. People who have a fixed mindset believe that 
they are who they are and that either they will never change or that the benefits 
of change are not worth the effort. If they do not know how to do something 
then they will never know. If you ask them if they are able to learn they will all 
say “yes,” but if you ask them if they can change their capacities they will typically 
say “no.” Their assumption is that people are fixed, perhaps genetically, and that 
the environment cannot change them. On the other hand, people who possess a 
growth mindset believe they can do anything they set their minds to do. If there 
is something they don’t know, they believe they can learn it. If they do poorly 
on a test, they tend to blame themselves and commit to trying harder. Clearly, 
between these two mindsets, the latter is more conducive to meaningful, growth 
inducing, and learning experiences. 

 One of the best ways to determine if you have a fixed mindset is if you encoun-
ter an obstacle and feel as though you are stuck. A fixed mindset is characterized 
by the feeling there is nothing we can do about a particular state of affairs. Either 
we cannot change, or change is too difficult. “That’s just the way it is.” Under 
such a mindset, we tend to grudgingly accept the status quo. 

 A growth mindset, on the other hand, is pregnant with possibilities. One 
example is offered by the parents of a child who was born with a birth defect. 
They went to a doctor who conducted extensive tests to better understand their 
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son’s condition. When the results came in the doctor explained to the parents that 
the condition is genetic and that there is nothing they can do. The parents said 
there must be something that can be done, but the doctor explained that medical 
science has grappled with this issue for many years and no remedy had yet been 
discovered. Afterward, the parents discussed the situation between themselves and 
realized that the situation was hopeless, and there was nothing else they could 
do. They concluded they had no choice in the matter. They must find another 
doctor. But the next doctor gave the same prognosis, and so did the doctor after 
that. Finally, after consulting with many doctors, they found one who had been 
studying their son’s disorder and offered an experimental remedy that worked. 
By keeping their minds open in the face of adversity they were eventually able 
to find a solution. 

 An excellent book for nurturing a growth mindset is entitled,  The Art of Pos-
sibility: Transforming Professional and Personal Life , by Rosamund Stone  Zander and 
Benjamin Zander (2002 ). Rosamund Stone Zander is a trained family counselor, 
and her husband is a music conductor. In this book they provide inspirational 
examples that are bound to open the reader’s mind to thinking “outside the box.” 
It is one of the best resources for developing a growth mindset. 

 Consider Your Reason for Change 

 Our reason for learning is very important. It determines our goals and what is 
at stake. It determines how serious we will be in our endeavors. It determines 
whether we will be satisfied with reading a couple of paragraphs or are embarking 
on a lifelong journey of growth and enrichment. It determines how motivated 
we will be to form and keep a commitment to pursue an extended course of 
study (e.g., one or more college degrees). This has surprisingly profound impli-
cations, since at least one study has found that college graduates tend to have a 
lower rate of divorce than noncollege graduates ( Martin and Parashar, 2006 ). The 
explanation that was offered by the authors is that people who have the ability to 
defer gratification as they keep a long-term commitment are more likely to do 
so in marriage than people who do not display that ability. In addition, knowing 
why you are doing something helps you know how much effort to invest in that 
activity and gives you a sense of what you are trying to achieve. And if you have a 
goal there is an endpoint to your efforts. You can know when to stop. 

 At the rate of our current technological advancement, someone may soon 
develop a chip that we can implant in our brain that makes the entire contents of 
an encyclopedia available for our conscious perusal, or that grants us conscious 
access to all of the public information in the internet. Until then, and likely even 
after that, it’s neither possible nor practical to simultaneously focus our atten-
tion on all domains of knowledge. The world holds too many mysteries for us 
to address them all at once, or even over the course of one human life time. 
Although it is fine to be a curious person, the allocation of significant effort into 
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learning is typically given to a small number of domains that are especially inter-
esting to us. That is, while we may well be passionate about life, and living, many 
people find themselves strongly attracted to only a few areas of interest. These 
tend to get the brunt of our learning efforts while other domains tend to evoke 
less intense curiosity. Identifying which subjects are most interesting to you will 
help you channel your curiosity and focus your efforts. It is like shining a spotlight 
on the stimuli you are most curious about. One effect will be heightened aware-
ness about this domain. 

 Commit to Learning 

 One of the most important commitments you can make in your life is to learn, 
deliberately. In addition to the value of continuous learning for one’s career suc-
cess ( Ng, 2018 ;  Richmond et al., 2019 ), the accumulation of knowledge is a 
hallmark of personal growth. When we commit to learning, not because we have 
to, and not because of any expectation of reward, but for the love of learning, we 
maximize our chances of growth in life. As suggested by  Dweck (2008 ), a growth 
mindset prepares us to continuously acquire new information, to think about 
diverse ideas, and to learn from our mistakes and the mistakes of others. It puts us 
on a pathway to constantly improve. 

 Practice Mindfulness 

 A significant part of our daily conscious experience consists of verbally evaluating 
the stimuli we encounter. Sometimes, we start out by focusing our attention on 
one central task, then extend our thoughts to related phenomena. As one associa-
tion automatically leads to another, we soon find ourselves contemplating phe-
nomena that are only distantly related to our starting point. Sometimes described 
as a stream of consciousness, it’s like an ongoing, almost incessant, monologue. 
This is common, and normally innocuous. But if we are to be productive, we 
need to rein in those automatic wandering thoughts and return our attention to 
the task at hand. 

 One activity that has helped many people deal with the automaticity at the 
heart of so much of our cognitive inertia is the practice of mindfulness. Mindful-
ness consists of bringing all of one’s conscious attention to bear on one’s present 
activity ( Langer, 1989 ). When we are mindful, we are fully engaged in the task 
at hand. Wandering and automatic thoughts are reduced. Part of the difficulty, 
though, is that it is hard to sustain this type of thinking very long. As a result, 
many people resort to mindfulness training. 

 The most common forms of mindfulness training involve the practice of some 
sort of meditation. For example, you may sit (or squat, with a bench or pillow) in 
a quiet place and focus on your breathing. Just be aware of the movement of your 
diaphragm, in and out, in and out. Nothing more. If your attention wanders, as 
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it naturally will before it becomes disciplined, just bring it back to the movement 
of your diaphragm. In and out, in and out. Although this seems so easy that it is 
even boring, that is part of the idea. It takes conscious effort to engage in mindful 
awareness of an automatic vital function that you do all the time. And yet, many 
of the mental processes underlying inertia have been practiced so often that they 
too are relegated to auto pilot. 

 People who practice mindfulness training often begin to consciously notice 
their automatic thought processes ( Thera, 1962 ). Mindfulness training develops 
our capacity to slow down our thinking, and to take control of thought processes 
that are automatic, but perhaps not in our best interest. For example, people often 
jump to conclusions about events in their life. Such practices are typically auto-
matic and may bias the subsequent processing of information in the direction of 
an automatic emotional judgment. Mindfulness training helps us regain awareness 
and control of such mental processes, enabling us to free them from automatic-
ity and cognitive inertia. According to Thera, who describes mindfulness as bare 
attention, 

 Bare Attention slows down, or even stops, the transition from thought 
to action, allowing more time for coming to a mature decision. Such 
slowing down is of vital importance as long as unprofitable, harmful or 
evil words and deeds possess an all too strong spontaneity of occurrence, 
i.e., as long as they appear as immediate reactions to events or thoughts, 
without giving to the “inner brakes” of wisdom, self-control, and com-
mon sense a chance to operate. 

 ( Thera, 1962 , pp. 39–40) 

 In addition, people who practice mindfulness often report an improvement in 
their ability to notice details of stimuli that would have gone unnoticed before 
the training. Thera observes, 

 This method of bare attention . . . tallies with the procedure and attitude 
of the true scientist and scholar: clear definition of subject-matter and 
terms; unprejudiced receptivity for the instruction that comes out of the 
things themselves; exclusion, or at least reduction, of the subjective factor 
in judgement; deferring of judgement until a careful examination of facts 
has been made. 

 ( Thera, 1962 , p. 39) 

 Most of the time, these additional details do not lead to significant changes in our 
beliefs, but the additional information may sometimes fill in gaps in our knowl-
edge and lead to a revision of our beliefs now that we have a fuller picture. One 
result is that we may have an “aha” experience, or what the Japanese call a satori, 
or a minor enlightenment. 
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 One other effect sometimes reported with mindfulness training is a tendency 
to not take things so personally ( Langer, 1989 ;  Thera, 1962 ). As we become more 
and more aware of our snap emotional judgments, mindfulness training helps 
us realize that we are sometimes overlooking important details. For example, 
if someone engages in behavior that we find hurtful, our heightened awareness 
increases our ability to notice how we automatically jumped to a negative conclu-
sion and makes it possible to observe that the other person is acting out of their 
own self-interest rather than with malice toward us. It may be a subtle change in 
perspective, yet overcoming the inertial impulses behind our habitual behavior 
can mean so much. 

 Of course, we may very well decide that we want to continue to engage 
in some behaviors automatically. After all, our conscious attention is a limited 
resource, and putting some behaviors on automatic pilot has many benefits. It’s 
just that it is beneficial to see things clearly, at least occasionally, so that we do 
not become too controlled by the automatic processes associated with cognitive 
inertia. 

 Open Your Mind 

 One of the most valuable assets of a sincere learner is an open mind, but this 
is not always easy. We have many biases that predispose us to search for and 
interpret evidence in ways that preserve our preconceptions rather than facilitate 
true enlightenment. Certainly, there is no rule against this. People do it often. 
The problem is that closed minds are impermeable to evidence that contradicts 
preexisting opinions. But one of the main reasons for learning is to encounter 
and incorporate novel new information. In other words, we will learn the most 
when we encounter and incorporate information that is true yet inconsistent 
with our preconceptions. People with closed minds can still learn something, but 
the greatest growth comes when we are open to learning something we didn’t 
know, or expect. To get the most out of a learning experience it is best to suspend 
our beliefs and disbeliefs, at least temporarily. We can always take them up again 
after our learning experience. 

 An open mind is especially valuable when learning from people who know 
more than we do. If we argue with them about every point they try to teach us, 
a potentially transformative learning experience may dissolve into a defensive 
struggle to preserve our own incorrect beliefs in the face of expert guidance to 
the contrary. Under such conditions, an open mind is a vital resource that enables 
us to give the novel new information a fair hearing, relatively unencumbered by 
the reflexive resistance of a closed mind. 

 Note that we are not advocating gullibility. Being open minded doesn’t mean 
agreeing with everything someone else says. Instead, it means giving them the 
benefit of the doubt, especially if you know that they know more than you do 
about that topic. It means thinking about what they say and how it may be true. 
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 Nor are we advocating the abandonment of critical thinking. It’s important to 
think critically about the claims made by others, even by experts. They are fal-
lible too. In this case, we suggest you listen attentively to what the other person 
has to say. If it makes sense, that’s great. Maybe you have learned something you 
didn’t know before. If it doesn’t make sense, that is, if it’s inconsistent with what 
you already believe, of course it makes sense to ask questions. And, of course, it 
makes sense to challenge views that are discrepant with your own. Just be careful 
to harbor an attitude of inquiry, in which gaining truth is more important than 
preserving ego. 

 Commit to Epistemic Integrity 

 Since it is often difficult to know which of our accepted beliefs are wrong, it will 
be easier to grow intellectually if we make a commitment to epistemic integrity, 
i.e., following the evidence, wherever it may lead. This is not usually a problem. 
Most of us think we do this anyway. The problems arise when it interferes with 
preserving cherished beliefs. We have noted repeatedly that it’s often easier to 
justify what we want to be true than to change our beliefs in undesirable direc-
tions. Some people would rather be happy with false beliefs than unhappy with 
the truth. Others say they “refuse to be intimidated by the facts.” And, some 
people even label inconvenient facts as “alternative facts” or “fake news.” Such 
behaviors are symptoms of unhealthy resistance to belief change. While they may 
feel comfortable in the short run, they are maladaptive to the extent they block 
our access to new insights. 

 Arguably, the best way to engage in epistemic integrity is to think of it as an 
exercise of curiosity. When learning is guided by curiosity, the focus is on accu-
mulating information about a topic of interest and trying to better understand 
what it means. If belief change ensues, that’s fine. It means you’ve learned some-
thing and are now better off than you were before you started. If belief change 
does not occur, that’s fine too. At least you learned something and are still bet-
ter off than you were before. If nothing else you will now be better prepared to 
defend your views. 

 Overcoming Inertia Requires Conscious Effort 

 If cognitive inertia is an automatic disposition to believe in the status quo, then 
in order to experience true growth it becomes advantageous to override this ten-
dency and take conscious control of our learning practices. If you are not already 
engaging in the practices outlined above, you may find that doing so requires 
deliberate conscious effort. It may feel a little awkward at first. This is a good 
thing. It means you are overcoming some counter-productive automatic habits 
and replacing them with healthier habits. This takes time and effort, and may 
sometimes be accompanied by backsliding. But if you follow these suggestions, 
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you may soon find that they become automatic lifelong habits that no longer 
require conscious effort. You will find yourself becoming an astute observer of 
the world around you. You will gravitate toward the acquisition of wisdom rather 
than the preservation of an overly, and speciously, inflated ego. You will then be 
a lifelong learner. 

 Accumulate Information 

 Search for Evidence 

 Once the mind has been prepared for a meaningful learning experience, the next 
step is to begin the learning process. The optimum foundation upon which to 
construct an edifice of beliefs consists of a combination of solid evidence and 
sound reasoning. One helpful analogy here is to think of the evidence as the 
bricks and reasoning as the mortar that binds the parts of the beliefs together. 
Our beliefs will be most sturdy when we obtain the highest quality of evidence 
possible and then use sound reasoning to draw inferences from the evidence to 
our conclusions. Defects in either of these will weaken the support of our beliefs. 

 Once one makes a commitment to engage in an open-minded investigation of 
some domain of interest the next step is to acquire new information. An impor-
tant insight to guide this process is Deanna Kuhn’s ( Kuhn et al., 1994 ) distinction 
between evidence and theory. Many people confuse evidence with theory, or 
facts with their interpretation/explanation. Evidence is relatively specific infor-
mation we obtain from some sensory source when we observe reality. Theory, 
on the other hand, refers to how evidence is interpreted. Evidence is the raw 
material from which theories are constructed. The evidence is factual. It refers 
to a reality in the world. But theories are not real in the same way as evidence. 
The theories are mental fabrications that are intended to explain the evidence. A 
good theory binds diverse pieces of evidence into a coherent explanatory struc-
ture. The difference is very important, since there are often many different ways 
to explain the same evidence. Remember the example about the way different 
experts interpreted the near meltdown at Three Mile Island ( Plous, 1991 ). The 
facts were the same for everyone, but they were interpreted differently depending 
on the expert’s perspective. 

 The distinction between theory and evidence has implications for resistance. 
In general, it is harder to resist evidence than interpretations of evidence. Dis-
agreeing with evidence is tantamount to disagreeing with reality. Disagreeing 
with interpretations of evidence is tantamount to debating the best way to assem-
ble the pieces of a puzzle for which we have no picture. When disagreements 
about evidence arise, they typically concern either what qualifies as evidence 
or what constitutes acceptable evidence in the situation at hand. Disagreements 
about interpretations of evidence often focus on such issues as the adequacy of the 
interpretation or its coherence. 
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 The Gold Standard of Evidence 

 There is no one right way to search for evidence. It depends on what you want to 
learn. One of the most obvious ways to begin to learn about a domain of interest 
is to simply observe the world around you and focus your attention on phenom-
ena within that domain. So, if you want to study people, then just observe them. 
If you practice bare attention with an open mind you will begin to notice details 
that had eluded you earlier. In addition, the chains of resistance and inertia will 
have been weakened, increasing the range of observations and inferences avail-
able. When we pay close, open-minded, attention to something it is amazing what 
we can learn. 

 At the heart of this endeavor is the evidence that we obtain. The gold standard 
of evidence is often thought to be what we detect with our own senses, especially 
with our own eyes. Therefore, a central feature of modern scientific inquiry is 
the practice of observing reality to determine whether our theories (i.e., beliefs) 
provide adequate explanations of the patterns we find. On the other hand, it has 
long been recognized by scientists and courts alike that our senses often fail us. In 
response to such concerns, most sciences advocate systematic and unbiased obser-
vation of reality. Whenever possible, we try to use objective measurements, i.e., 
measurements that do not rely on personal opinion. For example, if we want to 
measure the size of someone’s foot, we would use some type of ruler. As long as 
everyone uses this tool in the same prescribed way the results should be the same 
for each person who uses that tool to measure the same foot. 

 Of all the things scientists want to observe and understand, causal relation-
ships are typically accorded the highest priority. A causal relationship is said to 
exist when one thing influences another. This type of relationship is especially 
important because understanding causal relationships often offers great utility. If 
we know that one thing causes another thing, then we may be able to manipulate 
the first to obtain desirable outcomes of the second. If we know that smiling at 
people makes them more likely to like us then we can smile more at the people 
we want to like us. 

 As we noted above, when scientists want to assess causal relationships, we 
typically employ experiments, in which we observe how one factor influences 
another when holding other factors constant. The general idea is that if we hold 
everything else constant except the variable we are manipulating (i.e., indepen-
dent variable), then any change in the outcome (dependent) variable must be 
caused by the variable we are manipulating. Under such conditions, one of the 
most important challenges of experimental designs is to control other variables to 
make sure they do not also influence the dependent variable at the same time as 
the independent variable. 

 When an experiment is performed correctly it produces the highest quality of 
evidence it is possible to have. We can be certain that the factor we are manipulat-
ing caused a change in the factor we are observing because we controlled all the 
other relevant factors. In fact, this is the most powerful method of assessing causal 
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relations known to man. It is responsible for introducing the greatest period of 
human intellectual advancement in the entire history of our species. 

 Unfortunately, it is never possible to control all of the factors that might influ-
ence the outcome of an experiment, especially in psychology. There are too 
many factors for us to control all of them at the same time. And our methods of 
control are often imperfect. For example, if we want to find out which of two 
forms of teaching is better, we could design an experiment in which we have the 
same professor teach two different sections of the same course in the same college, 
using one form of teaching in one class and a different form in the other class. 
In addition, the professor can make sure that he uses the same textbook for both 
classes and presents the same material in both classes. 

 In principle, the results of this experiment should produce a very high quality 
of evidence that may be used to bolster the professor’s belief that one form of 
teaching is better than the other. However, if the same professor is teaching both 
classes then the classes must be meeting at different times of the day. In addition, 
each class will have different students. And the professor may unintentionally give 
preferential treatment to the students in the class with his preferred method of 
teaching. Each of these factors (time of day, different students, and unintentional 
preferences) may influence the results of this experiment, causing the outcome 
to appear to support the professor’s preferred teaching method when in fact the 
result may have been caused by an uncontrolled factor. As a result of such pos-
sibilities, scientists frequently disagree about the quality of evidence generated by 
any given experiment. On the other hand, the experimental design is the best we 
have for assessing causal relationships. 

 Whether the observations of reality occur in the form of naturalistic observa-
tion, tests, surveys, or experiments, the measurements that are taken are treated 
as evidence. The evidence is then analyzed with statistical tests to determine 
whether the pattern of results deviates significantly from what we would expect 
by chance. If the results are inconsistent with what we would expect by chance 
then we assume the independent variable is causing the results obtained. 

 Just as it would be ideal for us to search for evidence in an unbiased manner so 
it is also ideal for us to evaluate the available evidence in an unbiased manner. But 
what does it mean to evaluate evidence in an unbiased way? First, it means to deter-
mine whether a piece of evidence is really representing what it is supposed to rep-
resent. Scientists call this validity. Second, it means to assign equal weight to equally 
probative evidence, regardless of whether it is consistent or inconsistent with your 
own view. Third, it means to evaluate the reliability of the evidence. In general, 
more weight is given to patterns that are found in a large majority of observations 
than in only a small percentage. Fourth, more weight is given to evidence that is 
observed directly, with one’s own senses, than evidence deriving from verbal reports 
of others. Finally, it means to acknowledge the cogency of a piece of evidence to 
the matter at hand in an unbiased way. This requires that the relevance of a type 
of evidence to the issue at hand not depend on whether it supports or contradicts 
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your own belief. In general, we should apply the same criteria to the evaluation of 
evidence that is consistent and inconsistent with our own beliefs. While it is nearly 
impossible to be completely objective when evaluating evidence, the closer we 
come to satisfying these conditions the less biased our evaluation of the evidence 
is likely to be. 

 Although we may learn much by collecting and evaluating our own evidence, 
this approach suffers from significant limitations. The amount of information 
one individual person can observe and produce in one lifetime is immense but 
finite. In addition to learning what we need to know for our daily life, about 
the best most of us can do is to stake out a specific domain of interest and learn 
about that. Restricting oneself to only the information one person has amassed 
imposes an unnecessary restriction on how much one may learn. There is too 
much information about the world already available for a solitary approach to be 
the most effective or efficient use of our time and efforts. Most domains of inter-
est have experienced a dramatic accumulation of knowledge during the course 
of human history. And it is often the case that someone else has thought about 
a problem that interests us, undertaken their own research, and published their 
results. Also, we are often blind to our own biases, so that we may not be aware 
of how our preconceptions inadvertently guide our inquiry to desirable conclu-
sions. This is especially a problem if we have no training in scientific methods. So, 
although there are some advantages to collecting one’s own evidence and think-
ing for oneself, it is simply a waste of effort to undertake to learn about a domain 
without studying what others have already done. This is why most contemporary 
researchers would see the collection of their own evidence as premature. They 
would rather begin by learning what others have done before them. 

 One of the best ways to benefit from the accumulated wisdom of our prede-
cessors is to study their published works. Most professors start their students off 
by having them read a good textbook about their domain of interest. Contem-
porary publishers of text books take great pains to ensure their books adequately 
cover their domain of interest and are written in a manner that is suitable for 
novices. The top publishers frequently hire experts in the topic of a textbook 
to identify weaknesses in early drafts and to suggest improvements. As a result, 
most good textbooks provide broad coverage of their topic, excellent summaries 
of the main ideas, and references to published work on that topic. They typically 
describe some of the seminal studies, key theories, and notable objections in a 
well-organized framework. 

 The best textbooks will usually be in at least the third edition. First editions 
are the most likely to contain errors and omissions. And many of these do not 
appeal to enough readers to be successful. Later editions of the successful texts 
tend to correct the errors of earlier editions and to include expanded coverage 
that the authors could not incorporate before the publication deadline of the first 
edition. These are an excellent starting point for people with little knowledge of 
a domain of interest. 
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 While reading a textbook, it is often advantageous to consider what evidence 
is being used and how it is being interpreted. It will be found that there are dif-
ferent perspectives within the broader field of study, each either focusing on 
different types of evidence or offering different interpretations of the same evi-
dence. Also, when resistance arises, it is more likely to be to the interpretation of 
evidence rather than the evidence itself. As a result, you may find that most of the 
theories presented make sense but that each of them is limited and none of them 
is perfect. There is plenty of room for improved selection and interpretation of 
evidence. 

 Once a reader has satisfied his curiosity by reading general textbooks about 
a field of inquiry, he may move on to additional textbooks written about the 
major subdomains of that field. These textbooks summarize a large amount of 
research about a subdomain of inquiry in a well-organized format, including clas-
sic studies and the work of prominent experts in that domain. For example, the 
field of psychology includes textbooks about developmental psychology, clinical 
psychology, social psychology, and many other more specialized domains within 
psychology. And many fields of inquiry include still more specialized texts, typi-
cally intended for more advanced readers. For example, in developmental psy-
chology one can find texts in abnormal development, cognitive development, or 
moral development. 

 In addition to textbooks, of course, one may read regular books written about 
diverse topics of interest. Each field of inquiry has books written about that topic by 
experts. These books are typically written from a particular point of view, or theo-
retical perspective, and are often intended to summarize a body of work regarding 
a particular subdomain of inquiry. Many of these books are used as the sources of 
the information that is summarized in textbooks. While many of these books are 
intended for a specialized audience, often with the expectation that the reader is 
familiar with technical jargon, some are written by experts to summarize an area of 
inquiry for the general public. 

 Some of the most useful books are edited editions that incorporate contribu-
tions from many experts regarding a particular issue, such as childhood cognitive 
development. Each chapter provides a summary of recent work in a specific area 
of interest. These are sometimes used as textbooks in graduate courses. 

 Finally, in many academic disciplines, there are “Annual Reviews” of diverse 
subject areas. These offer large scale, relatively objective reviews of the literature 
about a general area of interest, typically summarizing the research literature cov-
ering several recent years. 

 In addition to books about a domain of interest one may also find professional 
journals. These typically focus on a specific subdomain of inquiry and include 
articles written by experts for experts. They are a place where experts share 
their research and comment on each other’s work. Most of these articles offer a 
succinct summary of a specific problem and describe an empirical study of that 
problem, concluding with a discussion of the results and their implications for 
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further research. They typically provide high levels of evidence, interpretations, 
and thoughts, as well as writing that may seem like a foreign language to someone 
who is not an expert. However, they provide the most up to date information 
about work in a specific field of interest. 

 In academia, we usually recommend that students begin their search for infor-
mation by reading reviews of the literature regarding the problem that interests 
them. It’s the best way to learn about the different directions of research in that 
topic and offers access to a large number of studies. In nonacademic disciplines, 
for example plumbing, there will typically be less of an emphasis on reading about 
the topic and a greater emphasis on gaining practical, hands-on experience. 

 Drawing Inferences 

 At least as important as accumulating evidence is the achievement of understand-
ing. Facts by themselves may be interesting, but true growth comes from inte-
grating diverse facts (almost like pieces of a puzzle) into a meaningful coherent 
framework/pattern. This integration is achieved by a reiterative inferential pro-
cess with the three general goals of maximizing coherence, maximizing expected 
utility, and maximizing the preservation (or minimizing the loss) of prior knowl-
edge, and the common outcome of expanding understanding. 

 Maximize Coherence 

 We noted above that coherence is one of the most important of all epistemic 
standards. The three types of coherence we will discuss in this section include 
external coherence, internal coherence between beliefs, and internal coherence 
within a belief. 

 External Coherence 

 One of the most important types of coherence is the correspondence between 
a belief and external evidence. That is, the truest beliefs have a high degree of 
correspondence with external (or internal) reality. As we noted above, this means 
that the state of affairs represented by a belief actually exists in the real world and 
therefore that our belief does not contradict reality. 

 One of the most important efforts to make when it comes to evidence is to 
incorporate the new information into our information network ( Kuhn, 1970 ; 
 Rott, 2001 ), perhaps in the form of new beliefs. In theory, this is easy to do. 
If our goal is to make our mental representations faithful reproductions of our 
environment, then we just have to make sure that each piece of information we 
encounter in the environment has a counterpart in our information network. In 
practice, this may be difficult to achieve. Part of the challenge is that the process 
of creating faithful mental reproductions of our environment is typically handled 
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automatically by our memory and attention set. As a result, the evidence we find 
in the outer world is somewhat contingent on our preexisting beliefs ( Dyer, 2001 ; 
 Einstein, 1926 ). The common element shared by these claims is that our point of 
view (or more precisely, attention set) determines what we expect to find and the 
likelihood that we notice stimuli in any given situation. Even if all of the infor-
mation in our environment could make it into our sensory receptors, anything 
we don’t expect may get blocked before it reaches conscious awareness, giving 
rise to inattentional blindness. This turns our preexisting beliefs into gatekeepers, 
influencing which stimuli will be admitted (or rather constructed) into conscious 
awareness and our knowledge structures. 

 A less stringent type of coherence lies in the correspondence between our 
beliefs and the views of others. There exist many beliefs for which we do not pos-
sess direct personal evidence but accept as true because people we trust claim they 
are true. One of the most common occurrences of this is when we accept the 
word of an authority figure (such as our parents or experts) as sufficient to estab-
lish the truth of a claim. This type of coherence is often satisfactory and may be 
easier to establish than investigating the facts on our own. In this case, the views 
of others serve as a type of evidence that is incorporated into our information 
network and helps preserve our beliefs, sometimes in the face of disconfirming 
evidence. 

 Of course, none of this means we can’t be startled by unexpected stimuli. 
It’s just that unless an unexpected stimulus is sufficiently “strong” to surpass the 
threshold of our attention it will not be noticed. This is one of the places where 
open mindedness and mindfulness come into play. As we minimize our expec-
tations and more fully focus our attention, we increase the ability of previously 
unexpected information to make it past the censorship of attention/expectation. 

 Internal Coherence 

 ACCOMMODATE TO EVIDENCE 

 Admission of novel information into our conscious awareness, or even informa-
tion network, does not mean we understand it, or even that it has been integrated 
with our preexisting beliefs. Sometimes credible new information is accepted but 
isolated from beliefs it contradicts. It may be held in abeyance, as an anomaly, 
pending further processing. This is similar to the process of scientific investigation 
described by Thomas  Kuhn (1970 ), in which novel discoveries may be isolated 
pending integration into more powerful theories. 

 Therefore, once new information is admitted into our information network 
there remains more work to be done. Hans  Rott (2001 ) observes that we still 
need to establish what he calls diachronic coherence. By this he means that we 
should do our best to make sure that the new information is integrated with our 
preexisting beliefs. Part of the reason this is important is because inconsistency 
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between new information and our prior beliefs is one of the most commonly 
used means of determining if the new information is false. 

 According to  Rott (2001 ) the establishment of diachronic coherence entails 
two primary processes. The first is the establishment of consistency between one’s 
new and old beliefs. In principle, this may be achieved by comparing every new 
piece of information against every preexisting belief, with the goal of eradicating 
contradictions. In practice, this occurs as we think about the new information 
and we form a subjective impression of whether it “makes sense.” That is, we do 
not have to consciously compare every single new item against every single old 
item. Our mind does this more or less automatically, registering its reaction with 
a feeling of either satisfaction or (epistemic) discomfort. Epistemic discomfort is 
a clue that a discrepancy exists somewhere and serves as an impetus for further 
investigation. 

 An appropriate response to epistemic discomfort, and a good practice gener-
ally, is to form links between the new and old information so that they become 
connected in some way. If we accept the seemingly contradictory new informa-
tion as true, then it becomes important to ensure that any contradictions between 
the new information and the old are reconciled. The most detailed description of 
this process has been offered by Jean  Piaget (1985 ), though doxastic philosophers 
(e.g.,  Gardenfors, 1988 ;  Rott, 2001 ; Tenant, 2012) are contributing significant 
insights into the most rational processes by which this may occur. As we noted 
above, the three general options are to either eradicate the new or old informa-
tion, to revise either the new or old information, or to construct a higher-level 
edifice that incorporates both the new and old information as true. For example, 
if one believes that all Polish geese are white and then sees a nonwhite goose in 
Poland, one might conclude that some geese in Poland (such as those that are not 
white) are not Polish. Perhaps they flew there from a neighboring country. 

 Again, this sounds great in principle, but even  Rott (2001 ) acknowledges that 
it is not practical to do this completely. As a result, he acknowledges the exis-
tence of what he calls paraconsistent logic, in which we tolerate inconsistencies 
between different elements of our knowledge base, largely out of convenience. 5  

 ACHIEVE EQUILIBRIUM 

 The second aspect of diachronic coherence according to Rott is what he refers to 
as closure. Closure is achieved by considering the implications of the new infor-
mation and its relations with the old information. This ideal entails contemplat-
ing all of our beliefs and their interactions to make sure we acknowledge all of 
their implications. For example, if we observe that John likes to wear wing-tipped 
shoes and a suit at work, then it may be logical to conclude that John is partial to 
semiformal attire at work. When we have done this exhaustively, including con-
sidering any situational forces that may have influenced John’s clothing choices 
(for example company policies regarding appropriate attire), we will reach a state 
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of equilibrium, where no further integration of information occurs. At this point, 
our beliefs will attain a state of balance, or stability, and our beliefs will be maxi-
mally likely to persist. 

 Although achieving consistency between our views is a general goal to which 
most of us may aspire (e.g.,  Dalege et al., 2016 ), the extreme form of this ideal 
is not practical. Although we will usually readily admit when an assertion is a 
logical implication of our beliefs (and therefore, by default, an existing belief), in 
practice, this requires so much effort to achieve completely that it is not practical. 
The only people who are likely to invest this kind of effort are experts whose 
work entails the consideration of ideas and their nuances. In practice, most of us 
refer to the latent implications of our acknowledged beliefs as tacit knowledge 
( Chugh, 2015 ;  Polanyi, 1966 ). 

 AVOID SELF-CONTRADICTION 

 The internal consistency of a belief is yet another criterion for assessing its truth-
fulness, and it should therefore be a pillar of its construction. Claims that are 
self-contradictory are sometimes said to be incoherent. They are easily dismissed 
as untrue, as they represent states of affairs that are logically inconsistent. For 
example, the claim that I see a dog cat is easily dismissed as untrue because there 
are no known creatures that are simultaneously both a dog and a cat. There are 
exceptions to this, however. For example, the claim that “he love hates her” is 
understood to mean that he has mixed feelings about her and may be readily 
accepted as true, despite the apparent contradiction. 

 PRESERVE KNOWLEDGE 

 One important constraint that  Piaget (1985 ) and some doxastic philosophers (e.g., 
 Gardenfors, 1988 ;  Rott, 2001 ) impose on the accommodative process is that we 
should minimize the loss of preexisting information. Recall that many of our beliefs 
have adaptive value. They increase our chances for survival and happiness. Our 
desire to preserve these benefits contributes to their perseveration. As a result, most 
people prefer to integrate the discrepant new information with the old in such a 
way that we enhance the explanatory power of one by incorporating the other. 

 DEVELOP AN EXPLANATORY FRAMEWORK (THEORY) 

 Although it is possible to address each new piece of information independently as 
we integrate it into our knowledge network, it is more common to search for an 
explanatory framework that integrates all of the new and old information. Scien-
tists call these frameworks theories. This often occurs automatically. Sometimes, 
however, it requires long hours of agonizing thought as the contradictions of 
new information push and pull on the boundaries of our preexisting beliefs. The 
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existing framework is inadequate to accommodate all of the seemingly contradic-
tory information that we accept as true. Depending on the problem, this process 
may take hours, days, weeks, months, or even years to achieve, as we search for, or 
try to construct, a suitable explanatory framework. 6  Experts on creativity some-
times refer to this process as incubation (e.g.,  Gilhooly, 2018 ). For one who is 
heavily invested in the outcome, this is the agony part of creativity. On the other 
hand, if the process is successful, a time arrives when it all comes together. You 
may be walking down the street, thinking about something completely unrelated 
to this problem, but underneath the surface, your mind is still hard at work. 
Sometimes we encounter a stimulus in the environment that triggers the fecund 
mind to make the last needed connection. It is difficult to characterize the qualia 
of such an event. It is as though all of the pieces suddenly pop into place, like 
a complex jigsaw puzzle that just completed itself after a long period of effort, 
without a model to go by. It is characterized by a sudden flash of increased lucid-
ity (a satori). This is the ecstasy part of creativity.    

 One tool that has recently been developed to help with this process is a con-
cept map, sometimes called a mental map (see  figure 10.1 ). Concept maps are 
software that enables users to draw a network of related nodes, with each node 
representing an aspect of a concept. Links can be drawn between different nodes, 
representing types of connections and hierarchical relationships. For example, a 
simple map of the concept dog might have a circle at the top with the word dog 

  FIGURE 10.1  A SIMPLE CONCEPT MAP OF DOGS 
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inside. This could have several separate lines underneath, each connected to other 
circles and each containing the name of a different part of a dog. A more complex 
map of the concept dog might include additional lines from the main circle lead-
ing to more circles, this time referring to the different breeds of dogs. It might 
also contain still more lines and circles, referring to some of the different things 
dogs tend to do, such as pulling a sled, being in dog shows, or hunting. These 
maps can be as simple or as complex as the concept in your mind. Perhaps most 
importantly, they enable users to deal with resistance by visually depicting the 
concept under consideration. This can be very helpful when trying to integrate 
diverse pieces of information. 

 Maximize Expected Utility 

 There exists a consensus among some psychologists (e.g.,  Kahneman, 2011 ) and 
philosophers (e.g.,  Popper, 2002 ;  Rott, 2001 ) that utility is a valuable attribute 
of knowledge. We noted above that the utility of a belief is correlated with the 
extent to which it facilitates adaptation. This then raises the question of how 
our newfound information can be put to good use. The most obvious answer is 
that it increases our understanding of the world around (and within) us. But the 
pragmatic value for our daily survival is another matter. Often, new information 
has no immediate pragmatic value. Even if it is fascinating it may do nothing to 
improve our circumstances. This often occurs in “pure” scientific research. Such 
research is typically intended to answer (sometimes arcane) theoretical questions 
but often lacks immediate utility. On the other hand, “applied” scientific research 
is intended to solve practical problems, yielding immediate utility. 

 For many students, the pragmatic value of new information may be simply 
that it helps them pass an exam and to graduate. It really depends on your domain 
of interest and your goals. We all carry around all kinds of random facts that we 
will never use. But, sometimes, an odd piece of information is the key to solv-
ing a problem. For example, there may be no utility to the belief that John likes 
to wear polo shirts. However, if you are trying to decide what to buy him for 
his birthday, that belief may suddenly acquire utility. Also, creative thinkers are 
renowned for their ability to find uses for information for which others found 
none. Such was the case with the scientists who discovered that a weak form of 
glue could be used to produce “stick on notes.” So, this is difficult to predict. If 
you are experiencing resistance in finding utility for a piece of information you 
could try asking yourself, “So what if X is true. What difference does it make?” 
Your answer may simultaneously expand the explanatory power of that informa-
tion and enhance its utility. 

 On the other hand, it is not feasible to try to maximize the utility of every 
single belief. It is not worth the effort. This is one instance when it makes sense 
to focus on what is most important to you. If John is a close friend of mine, 
and especially if I am thinking of buying him a shirt for his birthday, then the 
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effort required to determine his preferred shirt color may be important enough 
to undertake. But if John is a casual acquaintance for whom I am not buying a 
shirt, it is unlikely that any extra effort I make to determine what color shirts he 
likes will be worth the cost. 

 Test New Beliefs 

 Readers who follow the suggestions above will find that the acquisition of new 
information is associated with the formation of some new beliefs and the revision 
of some old beliefs. For someone who desires a high degree of certainty, there 
remains one more step, however. That is, we should check to make sure our new, 
or revised, beliefs are true. There are several reasons for doing so. First, confirm-
ing the accuracy of our beliefs increases our ability to rely on those beliefs in the 
future. This is particularly valuable when it comes to our most important beliefs. 
Second, checking the accuracy of our beliefs may expose weaknesses or limita-
tions that we were not previously aware of. Third, we tend to be blind to our 
own biases. If we take the time and effort to test the truth of tentative new beliefs, 
we may spare ourselves difficulties in the future. There are several well-known 
methods for testing the truth of our beliefs, including looking for exceptions, 
hypothesis testing, and thinking the opposite. 

 Look for Exceptions 

 Once we have formed a new belief it is wise to check that belief to determine 
whether it is likely to always be true or if there are exceptions. If we can find 
exceptions to a belief that means either that we have to abandon that belief or 
that we need to circumscribe it. In a conversation with an attorney, one of the 
authors once remarked that the claim made by the attorney had an exception. 
The attorney responded that that exception was “the exception that proves the 
rule.” The author responded, “How many exceptions do you need to hear before 
you are absolutely convinced you are correct?” The attorney conceded the point. 
The problem is that exceptions undermine our confidence in a claim. Many 
claims are true under some conditions but not others. For example, the claim, “I 
like to eat ice cream,” is usually true. But, there are times when it is not. So, it is 
ok for a claim to be considered true most of the time and not true some of the 
times. However, if there are too many occasions in which a claim is untrue then 
it would be prudent to reexamine that claim, especially if it is new. 

 Think the Opposite 

 A closely related practice is to “consider the opposite.” In this case, we imag-
ine that the opposite of the new belief is true. We can then compare this belief 
with the available evidence and likely consequences. If the opposite belief does 
not arouse feelings of discomfort, that is a sign of problems with our belief and 
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suggests that we need to either reassess the available evidence or accumulate more 
evidence that can sway our belief in one direction or another. 

 Hypothesis Testing 

 When scientists want to determine whether a belief is true, they refer to it as 
a hypothesis, or a specific prediction to be tested through research (see Lord 
et al., 1984;  Popper, 1996 ). As mentioned above, the ideal approach for testing 
a hypothesis is to conduct an experiment and interpret the results as evidence 
that confirms or contradicts our belief. Note that the working presumption used 
by scientists is that our belief/hypothesis is not true. We only accept it as true 
when the evidence generated by the experiment is sufficiently confirmatory. In 
this respect, science works not by proving that our beliefs/hypotheses are true, 
but rather through the circuitous route of disconfirming what we don’t want 
to believe, i.e., the null hypothesis. Still, this may be the best way to overcome 
resistance to a tentative belief, since the evidence is generated by observing reality 
under a particular set of conditions, and it is hard to argue against reality. 

 Another option is to use Bayes theorem, discussed above. Although  Beierholm 
et al. (2009 ) found humans naturally use this type of reasoning, it is a form of 
hypothesis testing in that it compares a belief against available evidence and gen-
erates relatively reliable results. However, it suffers the limitations listed above. 

 Get Help 

 Communicate 

 Humans are a naturally social species. We grow by sharing information and ideas. 
Thus, another option for learning more about a phenomenon, or for testing our 
beliefs, is to communicate with other people. This method offers the distinct 
advantages of expanding our access to diverse evidence, beliefs, points of view, 
and resources. It increases our opportunities for encountering evidence or beliefs 
that are discrepant with our own. In effect, it multiplies one’s own efforts, perhaps 
dramatically. It offers the opportunity to compare evidence and arguments, and 
to receive critical feedback, preferably from someone we trust. It also increases 
the possibility of subjecting one’s own beliefs to public scrutiny and debate, two 
possibilities that have historically been associated with the flourishing of sciences 
and cultures (cf  Popper, 1996 ). Such encounters are helpful when they stimulate 
critical thinking (as opposed to defensiveness) and lead us to think things through 
more thoroughly than we might on our own. 

 Talk With an Expert 

 Potentially, the most fruitful possible conversations are those we engage in with 
experts in the field we are interested in. Experts are people who have accumulated 
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a great deal of information about a topic and have given it a great deal of thought. 
Some experts have obtained a terminal degree in their area of specialization (such 
as a P h.D ., M.D., or J.D.), but many experts are self-trained and have very high 
levels of knowledge and skill in their domain of expertise. By definition, experts 
are people who know significantly more about a topic than the average person 
and are better at solving problems in their domain of expertise (see  Ericsson 
et al., 2006 ). Because they have thought more about their topic than most others, 
their views tend to be highly coherent compared to most of us. All of this makes 
experts valuable resources for people who want to learn about a topic, whether it 
is psychology or plumbing. 

 Some, but not most, experts work as teachers at institutions of higher educa-
tion or at trade schools where they provide instruction to students who take their 
classes. In most such schools, students begin by taking introductory level courses 
in their domain of interest (i.e., their major) and progress to more and more spe-
cialized and demanding courses. At the highest level of study, students collaborate 
with a mentor to solve mutually interesting problems, much as apprentices used 
to do. When these students show a sufficiently high level of proficiency, they must 
often undergo a final step of defending their work before a body of established 
experts who will judge whether their competence reaches a sufficiently high level 
to qualify as an expert. 

 What is most valuable about such interactions is that they provide an oppor-
tunity to get your questions answered. Ideally, they also provide an opportunity 
for back and forth interactions. Such interactions are invaluable, as they enable 
us to follow up our questions with other questions, such as, “What is wrong 
with my belief?” or, “What is wrong with solving the problem this way?” The 
expert’s answer will frequently allude to problems with the student’s knowledge, 
evidence, or reasoning. At the same time, this does not absolve the student of the 
responsibility to think critically. Most experts can win arguments against novices, 
even when they are wrong. Doing so typically betrays a flaw in their evidence or 
reasoning, of both the expert and the student, and suggests they may be engaging 
in motivated reasoning to defend their own biases. Therefore, we should avoid 
blindly accepting expert opinions. 

 Change Is Not Always Necessary 

 Healthy Versus Unhealthy Perseveration 

 After dedicating most of this book to our resistance to changing our beliefs in 
response to credible new evidence, we must now revisit the truth that it is not 
always in our best interest to change. There are many occasions when change is 
not warranted. The general rule presumed throughout this book is that we should 
abandon beliefs that contradict available credible evidence. However, if Thomas 
Edison had followed this advice, he might never have received credit for inventing 
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the lightbulb. Recall that he believed it should be possible to provide light by 
running an electrical current through a filament that would burn, indefinitely. 
In trying to find the correct material he tried dozens of materials, leading to 
failure after failure. Most people would have given up, convinced by the cumula-
tive disconfirming evidence that their belief in electric light was false. But in his 
experiments Edison noticed that some materials worked better than others and 
that some conditions (such as a vacuum) worked better than others. As a result, 
he resisted forming the inductive inference that because X number of materials 
and conditions had not worked, therefore no combination of materials and con-
ditions would work. His apparently irrational resistance to changing his belief in 
continuous electric light could be attributed to the occurrence of partial successes 
and a commitment to search for the optimum combination of conditions. This is 
a common attitude among inventors and one that facilitates perseveration when 
most others would give up. 

 Part of what made Edison unique is that he was willing to invest the time and 
effort to continue his experiments, and thereby learning. Most of us don’t have 
the leisure to do as Edison did. We have to work to earn a living. Successful sci-
entists and inventors can explore their ideas partly because they have funding (e.g., 
through a job, grants, or royalties from prior successful activities) and/or strong 
motivation to persist in the face of adversity. Most of us are insufficiently motivated 
to pursue so intently the truth about most of our beliefs most of the time. It’s just 
not worth much time and effort to pursue irrelevant truths. We are more likely 
to save our energy for important beliefs relating to our curiosity or self-interests. 

 Problems With Evidence 

 Another reason for not changing a belief in response to disconfirming evidence is 
that we suspect the evidence is somehow faulty or that most of the best evidence 
continues to support our preexisting belief. For example, if we believe that most 
people will respond to a smile with a smile and encounter someone who does 
not reciprocate a smile, we may conclude that person was an exception rather 
than the rule. We might explain away the apparent anomaly by discrediting the 
evidence. For example, we might consider the possibilities that the exceptional 
person was in pain, didn’t notice our smile, or perhaps was in a bad mood. In 
general, the more anomalous the new evidence appears to be the more comfort-
able we can feel rejecting it. 

 But this can be risky. We have already seen that people easily find excuses to 
believe what they wish to be true. How can we know if we are just dismissing a 
truth that we don’t want to believe? There is no easy answer. Perhaps the anoma-
lous evidence is a sign of a problem with your belief. Under such circumstances, 
it seems prudent to accord heightened skepticism to your belief to account for the 
new evidence. Perhaps you could check if there is any more evidence available, 
or whether your dismissal of the new evidence is credible. By acknowledging the 
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existence of a discrepancy, we keep our mental doors open to discovering when 
the anomaly points to an important exception to our belief, or perhaps the need 
for revision. 

 Lack of a Theory 

 We observed above that one common reason for not changing our beliefs is 
that we haven’t yet formulated an acceptable alternative ( Kuhn and Pease, 2010 ). 
Sometimes we are aware of evidence that contradicts one of our beliefs, yet haven’t 
quite figured out how to reconcile that belief with the discrepant evidence. This 
process may take time. If the belief and discrepant evidence are not important, we 
may not bother to invest the time and effort to reconcile them. We can suspend 
judgment, keeping our preexisting beliefs, until such time as we encounter more 
evidence. No harm done. If the belief and evidence are important, then we can 
assign ourselves the task of reconciling them. 

 Gettier Cases 

 Sometimes we hold an incorrect belief that yields positive consequences. For 
example, in Gettier cases false premises are used to arrive at true conclusions (cf. 
 Wu and Dunning, 2017 ). We noted above the example of a spouse who claimed 
that working full time and going to school presented too much of a hardship. In 
response her husband offered to support both of them while she went to school 
full time. Although her belief that she could not simultaneously handle both 
school and work was probably not true (tens of thousands of college students 
do this every semester), the net result was positive for her, since she could now 
concentrate all of her available time and energy on academic pursuits. Regardless 
of whether she actually had the capacity to work and attend school at the same 
time, her false belief probably helped her obtain better grades than if she had to 
continue working while in school. In such cases, a false belief may be maintained 
as long as it accrues positive consequences. 

 Keeping Irrational Beliefs 

 The reality is that none of us knows everything, even about our area of expertise. 
Also, none of us has the capacity to optimize every single one of our beliefs. It is 
not practical. As a result, we all harbor beliefs that are suboptimal and are some-
what discrepant with reality. But most of them work. That is, most of our beliefs 
are sufficiently compatible with reality to enable us to adapt adequately. Yes, we 
could always do a little (or a lot) better. But the peace of mind that comes from 
assuming that our beliefs are good enough to get by, or even pretty darn good, 
is worth the cost of minor inaccuracies. Most of us choose peace of mind over 
the Sisyphean task of spending every waking moment of every day reassessing 
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every one of our beliefs. On the other hand, that inaccuracy can sometimes be 
fatal. And so, we have to find that balance that makes us comfortable. Yes, we can 
establish standards for rational beliefs, and rational belief change, but at the end 
of the day we must each find our own balance between epistemic benefits and 
pragmatic costs. 

 Notes 

  1.  In the following discussion, we will use the term “survival” to include both survival 
and happiness. We acknowledge that they are not strictly the same thing. However, 
they share the property of being rational targets of human behavior. 

  2.  Although we are not aware of any empirical research on this, indirect support for 
this idea has been reported with respect to the origination, survival, and decline of 
memes ( Dawkins, 1989 ;  Kelly, 1994 ). According to the  Merriam-Webster Diction-
ary (2018 ), memes are “an idea, behavior, style, or usage that spreads from person to 
person within a culture.”  Dawkins (1989 ) and  Kelly (1994 ) have argued that memes 
follow Darwinian principles of evolution, including the survival of the fittest and the 
tendency to become extinct under certain conditions. Although not all memes are 
beliefs, the fate of memes suggests that the same principles may apply to beliefs. 

  3 . The astute reader may note the irony that many of these standards have been dis-
cussed in prior chapters, as factors that contribute to our resistance to belief change. 
Insofar as our epistemic standards serve as criteria for deciding if a proposition is 
true, then any proposition that satisfies these standards is switched over from pos-
sibility to truth, thereby invoking the defensive and inertial mechanisms discussed 
above. Nonetheless, we believe the epistemic and pragmatic value gained by satisfy-
ing these standards both outweigh and increase the risks of resistance to change. 

  4 . Note that we are not claiming that in order for a belief to be true it must bear a 
one to one correspondence with reality. All of our beliefs would fail by that metric. 
Instead, we are suggesting that in order to qualify as true the mental representations 
constituting our inner reality must correspond in some meaningful way with our 
(outer) reality. 

  5.  One notable exception to this tendency is when a person has a high need for cog-
nitive consistency. Such people are more willing to invest the time and effort to 
achieve cognitive consistency than the rest of us because it is more important for 
them to have beliefs that are consistent with each other. 

  6 . Recall that in Chapter 7 we referred to this as a form of resistance. 
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 We have all encountered people who lack interest, or hold wrong or outdated 
beliefs, in the content of a conversation. As a result, the idea of “teaching against 
resistance” has occurred to most people at some time or another. In the present 
chapter we think of teaching against resistance in two different ways. First, it 
refers to the process of teaching learners (i.e., students or others) who harbor 
some type of resistance to the learning experience. 1  Our focus is on the resis-
tance that the typical learner brings to the typical learning encounter, with an 
emphasis on the classroom. It may take the form of incorrect preconceptions, 
faulty reasoning, or emotional or inertial resistance. Second, we mean “teach-
ing against resistance” in the sense of proactively developing and managing a 
learning environment (whether in or outside of a classroom) that seeks to mini-
mize, or reduce, the creation of resistance or inertia. Thus, we consider how to 
address preexisting resistance as well as proactively avoid new resistance. 

 The ideas espoused in this chapter incorporate discoveries of educational, 
motivational, and social psychologists over the course of many decades of 
research. They overlap with the recommendations offered by the American 
Psychological Association in a monograph on educational practices that pro-
fessor Jason Young helped create ( American Psychological Association, 2015 ). 
And the contents of this chapter are generally compatible with good teaching 
practices advocated by established experts on education, many of which may be 
found in textbooks about educational psychology (e.g.,  Slavin, 2018 ; Woolfold, 
2013). 

 The main difference between our presentation of this information and the 
mainstream presentation is our emphasis on resistance, in its diverse forms. 
We believe this is not a trivial difference, as every year too many learners fail 
classes, drop out of school, or forgo important opportunities in life because of 
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resistance related limitations in learning. In addition, everyday conversations 
between different people can too easily result in misunderstanding, frustra-
tion, or even hostility, because of the effects of resistance and inertia. This is 
important enough in everyday conversations. But it is tragic when it occurs 
between professionals, whether in politics, business, medicine, science, or other 
domains. Therefore, although we frame the following discussion in the context 
of a teaching environment, much of it also applies to personal and professional 
interactions. 

 Review of Learning and Resistance 

 Definitions 

 Let’s begin by recapitulating some of our key points so far. Learning is defined 
as the process by which we accrue information. It is characterized by alterations 
(including the formation, modification, and deletion) of our beliefs. Resistance 
to learning may be either intentional (see  Chapter 4 ) or unintentional (see 
 Chapters 5 – 9 ). While intentional resistance typically takes the form of overt 
disagreement (see  Chapter 4 ), some of that is due to inertial resistance. Iner-
tial resistance typically occurs in a more subtle, even unconscious way. It is 
characterized by an  inability  to adapt our views to discrepant new information. 
It manifests as difficulty deviating our views from our embedded emotional, 
cognitive, or social status quo. And it is mediated by neural processes that obey 
the laws of physics and sometimes make it difficult to change our beliefs, even 
voluntarily. 

 Goals of Learning 

 We suggested in  Chapters 3  and  10  that the central goals of our beliefs, and 
therefore of learning, typically revolve around adaptation. Our main conten-
tion was that the more accurate our beliefs are the more effectively they enable 
us to adapt to our circumstances. We described the accuracy of beliefs as the 
degree of correspondence/coherence between the state of affairs depicted in 
our beliefs and the reality they are supposed to represent. From this perspective, 
the central goal of education (again, either in or outside the classroom) should 
be to help learners optimize their representations of reality (i.e., beliefs). Tradi-
tionally, this has been addressed by educators by telling learners what they need 
to know, such as the history and concepts of some domain of study. However, 
we observed in  Chapter 10  that the accumulation of evidence is insufficient. It 
is a little like accumulating bricks. If learners are to construct beliefs, and more 
elaborate knowledge structures, they must also have the mental skills to effec-
tively assemble and bind the diverse pieces of evidence into coherent patterns. 
This includes developing knowledge of what constitutes acceptable beliefs and 
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cultivating the abilities to manipulate information effectively, to either com-
pare diverse claims or select the best way to represent reality. Taken together, 
the two central tasks of both formal and informal education are to help learners 
acquire information (evidence) and develop the mental skills with which to 
effectively integrate and generalize that information into a broader coherent 
knowledge system. 2  

 But the accumulation of evidence and the development of reasoning skills 
inevitably lead to one further goal. That is, we seek to maximize the efficacy 
of our mental representations. This is done in several different ways. They 
include the elucidation of the implications of our beliefs and the increase in the 
parsimony of our beliefs. They also include the greater and greater integration 
of information, into more and more accurate, certain, and stable beliefs. They 
include the use and communication of these beliefs, as we share with oth-
ers and gain the benefits of cross fertilization of ideas and information. These 
processes lead to the formation of not only more accurate beliefs but also to 
better organized knowledge, increased speed and efficiency of related mental 
processes, reduced demand for (cerebral and conscious) cognitive resources, and 
the development of automaticity in the future use of our beliefs. 3  

 Learning Is Contextually Embedded 

 We observed in  Chapters 5 ,  6 ,  7 , and  8  that learning is contextually embed-
ded, including the inner context of learning. This inner context includes the 
learner’s preexisting beliefs when he encounters new information and his mental 
set, including his goals in the learning environment and readiness to deal with 
new information. The learner’s beliefs and expectations about his abilities will 
also inf luence his performance in the learning environment ( American Psycho-
logical Association, 2015 ). We also observed (in  Chapter 5 ) that the learner’s 
emotional dispositions with respect to the learning environment inf luence the 
effectiveness of didactic practices. 

 By the time the student reaches the learning environment he has already 
accumulated beliefs, dispositions, skills, and expectations that interact with the 
new information being taught and inf luence the outcome of his educational 
experiences. In many respects, most student resistance originates outside, and 
prior to, the classroom, though admittedly some resistance may be engendered 
by the educational encounter. The student brings resistance into the classroom 
based upon his prior experiences. It is part of the student, and becomes part of 
the classroom experience. This is not guaranteed to change on its own. Recall 
that inertial inf luences tend to persist unless acted upon by an outside force. 

 We also observed in  Chapter 5  that the external environment also affects 
the resistance of the learner. The size and organization of the classroom, the 
teacher and his/her practices (including rules, teacher expectations, and goals), 
the presence and behaviors of other students, the organization and rules of the 
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school, and beliefs harbored in the local community all play a role in student 
resistance. 

 This means that the key to overcoming resistance is in how one structures 
the learning experience. We must find a way to structure the learning experi-
ence so as to maximize the learner’s accumulation of (high quality) information 
and the development of the reasoning skills needed to effectively integrate the 
new information into an accurate coherent representation of the domain of 
interest. The more effectively these goals are achieved the greater the likeli-
hood that resistance will be overcome. Therefore, the remainder of this chapter 
will consider how the learning environment may be designed to either over-
come or preclude learner resistance. 

 Nurture Positive Epistemic Emotions 

 Although passions may be the spices of life, we should be mindful of their 
inf luence on thinking, decision making, and learning. From the moment the 
learner enters the classroom, his emotional dispositions will inf luence every-
thing else that happens. They are a lens that colors, for better or worse, the 
experiences that follow. The way learners feel about themselves as learners, the 
learning environment (e.g., school), their teachers, and the subject matter are all 
products of their beliefs that inf luence their willingness and ability to learn. If 
their emotions are positive, they will color the learning experience in positive 
ways, opening the door to learning and further inf luence. But if their emo-
tions are negative, they will color the learning experience in negative ways, 
perhaps restricting the apprehension of new information. Therefore, it is vitally 
important for educators, parents, and children to acknowledge and work with 
the beliefs evoking their own emotions in order to produce effective learning 
environments. 

 Nurture a Positive Learning Atmosphere 

 The most appropriate way to begin dealing with the learner’s emotional dispo-
sitions is by establishing an open, positive learning environment. Arguably, the 
first priority should be to dispel any anxiety the learner has about the subject 
matter, the course, or the instructor. Some professors do this by announcing 
on the first day of class that all of the students in the class are going to receive a 
grade of “A” for the course. Such practices immediately reduce the fear of fail-
ure in that course and begin to help students perceive their professor as an ally. 4  

 Another common approach is to introduce humor into the course. For exam-
ple, some professors begin the first class by asking students, “Why are you taking 
this course, besides to get an easy A?” If teachers are successful in using humor in 
the classroom, it helps students relax and prepares them to focus on the material 
at hand. Moreover, it gets the students into approval mode and helps them form 
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positive associations with the teacher. This then biases subsequent processing of 
course activities in a positive manner. On the other hand, caution is also called 
for here, as we don’t want students to think they can relax too much. We want 
to establish and maintain a relaxed yet professional learning environment. 

 Another characteristic of a positive learning environment is that the learner’s 
emotional well-being is nurtured ( American Psychological Association, 2015 ). 
Most of us learn better when we feel comfortable than when we feel threat-
ened. If we feel threatened, we typically start to feel anxiety and are distracted 
from the learning enterprise into a self-defense mode. For example, in one 
study ( Lao, 1999 ), undergraduate college students were asked to engage in 
dyadic conversations with peers who either agreed or disagreed with their pre-
test opinions about capital punishment. In the agreement condition, five out of 
the six people they spoke with agreed with their pretest opinion. In the mixed 
condition, three out of the six people they spoke with agreed with their pretest 
opinion, and three disagreed. In the disagreement condition, five out of the six 
people they spoke with disagreed with their pretest opinion. Students in the 
agreement condition displayed better learning outcomes than those in either 
the mixed or disagreement conditions. We believe this was partly because the 
agreement condition produced more positive emotions than the other condi-
tions. On the other hand, students in the disagreement condition displayed 
the least improvement in the quality of their reasoning of all the groups. We 
think this was because they engaged in multiple discussions with others, in 
which their views were challenged, most likely giving rise to negative emo-
tions. Also, students in the disagreement condition who claimed the topic of 
capital punishment was important to them displayed fewer gains in the quality 
of their reasoning than those who said it was not important ( Lao, 1999 ,  Lao 
and Kuhn, 2002 ). 

 In general, teachers who are sensitive to the emotions of their students are 
better able to accommodate their emotional needs. This is true whether the 
teacher is someone communicating with students in a classroom or simply 
a nonprofessional trying to educate an acquaintance in a conversation. And 
learners who perceive that their emotional needs are important to the teach-
ers are more likely to participate in classroom activities, especially those that 
require active classroom participation ( American Psychological Association, 
2015 ). On the other hand, learners whose emotional needs are not satisfied, 
in or outside the classroom, may be hesitant to participate, for fear of exposing 
weakness to others. 

 One of our favorite emotional practices is to nurture a sense of wonder, 
or awe. We often begin our classes by inviting students to think about little 
known facts about our topic of interest. For example, Professor Lao sometimes 
begins his States of Consciousness course by telling students about recent 
scientif ic research that is enabling different people to share their conscious 
thoughts through a computer. Such examples engage students’ imagination, 
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eliciting thoughts about the nature and range of consciousness. They open the 
door to speculation about the range of scientific possibilities and the mysteries 
that await the student of consciousness. For many students, it increases their 
desire to learn more. 

 Nurture Motivation 

 In addition to the emotional climate in the classroom, it is desirable to nurture 
a growth mindset among students. As noted in  Chapter 10 , learners who have a 
growth mindset believe their abilities are malleable rather than fixed ( Dweck, 
2006 ). Teachers can nurture a growth mindset by providing constructive feed-
back focused on what needs to be done to achieve acceptable levels of per-
formance. They can also focus on student effort and performance rather than 
ability ( American Psychological Association, 2015 ;  Dweck, 2006 ). 

 Another way to nurture a growth mindset among learners is to study exam-
ples from the cutting edge of contemporary scientific research. This helps stu-
dents understand that our knowledge is not fixed, and that we are constantly 
expanding what we know and understand about the world around (and within) 
us. It provides a model, for teachers and students alike, of how scientists grow 
knowledge. And it fosters personal growth, by helping learners to be amenable 
to changing their preconceptions, both about the subject matter and the learn-
ing enterprise. 

 Still another aspect of learning that relates to resistance is the motivation 
of the learner. Although it is natural that not all learners will be enthralled by 
the subject matter of the course, it is desirable for all students to be intrinsi-
cally motivated to learn it. Recall from  Chapter 10  that intrinsically moti-
vated learners acquire information for its own sake (e.g., out of curiosity) while 
extrinsically motivated learners use learning as a means to an end. One of the 
ways to nurture intrinsic motivation is to help the learner appreciate the rel-
evance of the topic of discussion. When we ask students why they are taking 
our courses, we often find that some of them have a natural curiosity. In many 
cases, they themselves indicate how the subject matter is important in their 
lives. They themselves connect the topic of the course with things that are 
important to them. 

 This is important because we learn best when we are studying something 
that we perceive as relevant to us personally ( Klein, 2012 ). This is why many 
teachers tell their students to look for examples of the concepts taught in class in 
the world around them. Doing so does more than provide practical examples. 
It helps learners better understand the course content and helps them see more 
in the world around them, ultimately enriching their daily lives. When we 
perceive some advantage to be gained from learning something, we are much 
more likely to exert the effort needed to learn that subject. Once a person gets 
interested in something, and perceives its relevance to them personally, they 
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will often not need anyone to tell them to study that subject. At this point, their 
anxiety and resistance tend to be replaced by curiosity, a positive epistemic 
emotion. 

 One more practice that has been demonstrated to nurture intrinsic curios-
ity is to arouse cognitive dissonance in the learner. We often begin courses by 
considering some of the key controversies in the domain of interest. For exam-
ple, in a course on human development, we might ask students whether their 
behavior is determined more by their genetic programming or by their envi-
ronmental inf luences. Or in a social psychology course, we might ask if they 
would be willing to deny their sensory experiences in order to conform with 
the other members of a group, as Solomon  Asch (1955 ) found in his famous 
experiment on social conformity.  Tormala (2016 , p. 8) observed, 

 In short, although people tend to act on their attitudes when they feel cer-
tain as opposed to uncertain, they think more deeply—for example, pro-
cess persuasive messages more carefully—when they feel uncertain. . . . 
Building on this general insight, there is a growing body of evidence sug-
gesting that inducing uncertainty early in a message can increase people’s 
engagement with that message and, ultimately, promote persuasion. 

 As educators, we want students to think more deeply about our topics of inter-
est. As we will discuss below, inducing student thought about the course infor-
mation has multiple benefits and should be a part of the curriculum. 

 On the other hand, the benefits of intrinsic motivation do not mean that 
we should always avoid extrinsic motivations. Every now and then we discuss 
how knowing the information provided in one of our courses may have prac-
tical benefits. For example, at the beginning of the Experimental Psychology 
course, we sometimes tell students about how experts in the design and appli-
cation of experimental designs are highly regarded, and compensated, in such 
diverse fields as pharmaceuticals, medicine, consumer research, and even law. 
Admittedly, this is more likely to nurture extrinsic than intrinsic curiosity, but 
knowing how much money they can make from the knowledge they gain in a 
difficult course helps make the material more meaningful. And when it occurs 
in a broader context nurturing a sense of wonder, it may provide one more 
powerful incentive to study the material. 

 Optimize Cognitive Engagement 

 The efficacy of educational practices is a function of the learner’s cognitive 
engagement (e.g., consider  Lao, 1999 ). In general, the more engaged the learner 
is in the learning enterprise the more he is liable to be inf luenced by teaching. 
Likewise, the learner’s engagement in the learning enterprise is a key factor in 
his ability to overcome false beliefs and resistance to their change. It facilitates 
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the marshalling of resources that work against inertia, increasing his prospects 
of learning. Therefore, we should try to optimize the learner’s engagement in 
learning. 

 Lay the Groundwork 

 Just as the first challenge of emotional engagement was to dispel any fear on 
the part of the learner, so the first challenge of cognitive engagement must 
be to accommodate the learning readiness of the learner. In theory, the way 
most schools are structured this is not supposed to be a problem. In most 
schools, student access to higher level courses is contingent on the satisfactory 
completion of lower level courses. That is, before a student is allowed to take 
a course he must have already satisf ied the prerequisites. This increases the 
likelihood that any student taking a course has the prerequisite skills to per-
form at the higher level course. It also reduces the risk that students will suffer 
from an inordinate amount of cognitive inertia, since the mental structures 
needed to address the problems in the new course will have been prepared in 
the prior courses. In practice, however, many students pass the prerequisite 
courses without attaining sufficient proficiency to perform well at the next 
level. They then find themselves struggling to keep up with the rest of the class 
in more advanced courses. 

 Many teachers address this by administering a general test (i.e., a formative 
assessment) to their students at the beginning of the course. This helps teachers 
determine each student’s entry level of knowledge and skills. When teachers 
share the results of such tests with the students, it informs them of their stand-
ing and alerts them to the need to either defer taking the advanced course 
until they are better prepared or to get additional help, such as tutoring. The 
students’ entry level knowledge and skills provide a platform on which to build 
and a baseline against which to measure progress. Done properly, this assess-
ment informs teachers of the major strengths and weaknesses of each student 
and suggests areas where resistance is likely to occur. And it helps the teacher 
plan lessons in a way that best addresses the diverse needs of his students, i.e., 
minimizes the interfering effects of resistance. 

 Before the course begins, the teacher should also have clear learning objec-
tives. That is, he should know what he wants the student to learn. At the 
primary and secondary levels, these objectives will often be provided by some 
entity outside the classroom, such as the school, local, state, or national orga-
nizations. At the post-secondary level teachers have more f lexibility in this 
process, though many academic disciplines are providing guidance on the most 
important learning outcomes for different courses. These objectives should 
constitute the focus of the course. Accordingly, they should be clearly commu-
nicated to students as close to the beginning of the course as possible ( American 
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Psychological Association, 2015 ). Doing so not only informs students of what 
is expected of them; it also provides targets for learning and serves as a contract 
governing course expectations, standards, and activities. When such guidance 
is absent, the individual teacher must identify the key knowledge and skills stu-
dents need to establish minimal competence and lay the groundwork for more 
advanced learning in the domain of interest. 

 If the necessary learning structures are already in place, the teacher should 
offer a learning environment in which students are moderately challenged 
intellectually. Apart from reducing the risk of boredom, this keeps the student 
moving toward higher levels of achievement. However, the right balance must 
be found between too much and too little challenge. If the teacher challenges 
too much, i.e., offers material that is too difficult for the learner, then the stu-
dent may become frustrated and be at risk of developing negative emotions and 
outcomes. This is similar to the situation described above in which a student 
is insufficiently prepared for a course. But if the material presented is too easy, 
the student may lose interest. So a balance must be struck in which the material 
presented lies near the outer boundary of what the student can achieve on his 
own, i.e., at his zone of proximal development. 

 Optimize the Presentation of Information 

 Once the instructor begins presenting new information to his students it should 
be presented clearly, in a well-organized format. In this case, well-organized 
means that every new piece of information is presented in a manner that is 
consistent with, and builds upon, prior information. The structure of the pre-
sentation should be consistent with the logical structure of the topic presented. 
When instruction is well organized, it ensures that each module of instruc-
tion is related to surrounding modules. It minimizes resistance by offering a 
coherent structure that serves as a model for student use and a framework that 
maximizes the students’ ability to integrate new and old information into their 
own coherent pattern. It helps the student form links between closely related 
concepts. And it helps the teacher build on prior lessons. 

 One of the most effective ways to present new information to learners is to 
provide clear, relatable, relevant examples of the topics under discussion. There 
is research evidence that shows that when people listen to an example, they 
learn better than when they do not (e.g., see Kahneman, 2011). For example, 
when a statistics instructor introduces students to the concept of the bell curve, 
many students understand the concept in general. But when he offers a real-
life example it helps the student connect sometimes abstract constructs with 
examples they can relate to. In the case of the bell curve, we sometimes tell our 
students that the concept has practical value, in that it is evident in the New 
York City subways. Most people who ride the subways sit near the middle of 
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the train. Fewer people sit at the front and back of the train. This has relevance 
in a place like New York City because if you want to get a seat on a crowded 
subway you can improve your chances by going to either the front or back of 
the train. When students can connect their own private experiences with the 
concepts introduced in class it gives them additional “hooks” they can use to 
cement the information into their preexisting knowledge structures. It’s easier 
to remember what is relevant to us than what is not ( Klein, 2012 ). This helps 
to overcome the effects of resistance, since the learners’ own personal experi-
ence is called upon as evidence to support the claims offered in class. And it 
is consistent with Anderson’s observation that we change more in response to 
concrete than abstract evidence ( Anderson, 1983 ). 

 Nurture Critical Thinking Skills 

 Maximize Bare Awareness 

 We observed in  Chapter 10  that the diligent learner should cultivate bare 
awareness. This enables the learner to notice details of the world around him in 
a relatively unbiased manner. It is one of the best general remedies for resistance 
and inertia because it keeps the learner’s mind in an open, receptive mode. As 
suggested by  Thera (1962 ), this allows the bare facts to speak for themselves, 
before preconceptions and expectations have a chance to exert their biasing 
inf luence. It helps the learner be maximally open to the new information and 
ready to apply the tools of critical thought with diminished bias. 

 Establish Epistemic Standards 

 Although emotional self-regulation is generally desirable, the acquisition and 
retention of knowledge requires something more. Insofar as passions pass and 
knowledge endures, it is advantageous to establish epistemic standards that 
are more enduring than (and relatively impervious to) f leeting fancies. If our 
epistemic standards are sound, and firmly in place when our passions strike, 
then our beliefs will be less vulnerable to the vicissitudes of our emotions. For 
example, we won’t conclude that the evidence shows that Mike is a nice guy 
when we like him but that the same evidence shows he is a bad guy when we 
are upset with him. This lends stability to our beliefs. 

 Students should be instructed on how they can know what to believe and 
not to believe. This is one of the most important building blocks in the con-
struction of knowledge, since it establishes the standards for what should be 
accepted as true and false. If students can establish a sound set of epistemic 
standards they will possess one of the most powerful tools available to con-
struct accurate beliefs and enduring knowledge. This is sometimes addressed by 
teachers who describe the “methods of knowing” used in different domains of 
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knowledge. For example, in psychology we often begin courses by telling stu-
dents about the scientific methods used by psychologists to learn about thought 
and behavior (e.g., observation and experimentation). 

 In addition, the study of epistemic standards may help learners appreciate 
the fact that there are multiple ways of knowing whether something is true and 
that different standards may yield different decisions about the truth of the same 
claim ( Lao and Dituri, 1999 ). This should lead to fruitful discussions about such 
issues as the minimum standards to accept a claim as true, how to determine 
if one belief/claim is better/stronger than another, and how to know when to 
change one’s beliefs. 

 Strengthen Error Detection Systems 

 Along with epistemic standards, students must learn how to distinguish 
between true and false claims, and identify when their own beliefs are mis-
taken. In other words, we should help them develop their own error detection 
systems. Much of this will be achieved through the construction of sound 
epistemic standards. However, they also need to learn how to think critically 
about opposing claims. And they need to learn how to prioritize evidence, so 
that they can distinguish between sound and unsound evidence, or relevant 
and irrelevant evidence. And, they need to be able to decide what to believe 
when different epistemic standards lead to different conclusions. They must 
also learn to deal with the biasing inf luences of their own emotions so that 
they don’t wind up believing what they want to be true in the face of credible 
disconfirming evidence. And they must develop the reasoning skills and self-
control necessary to overcome their own personal (emotional) biases when it 
is in their best interest. Finally, they must develop the self-regulatory skills to 
routinely check the accuracy of their own thoughts and conclusions, and so 
avoid believing everything they think. 

 Consistent with our discussion in  Chapter 10 , training in critical thinking 
should also help students distinguish between evidence and theories. The evi-
dence constitutes the observations of reality, the bare facts, while the theories 
constitute the interpretations of those observations. They need to learn that 
the same evidence may be interpreted in different ways, but also to discern the 
best way to interpret the available evidence. They need to learn how to evalu-
ate evidence, or how to tell which is the strongest and most cogent evidence 
regarding any given claim. They need to learn that claims made by others, even 
by authority figures, are not evidence and should not necessarily be accepted 
at face value, or as facts. And they should learn what constitutes sound reason-
ing, what is the proper form of mortar to bind different types of evidence. For 
example, it is more effective to prove Socrates was mortal by considering that 
he was a man and that all men are mortal than by asserting that it must be true 
because your teacher said so. 
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 Although many of these skills may be abetted by class lectures, the most 
powerful formats for developing these skills are through practical exercises and 
interpersonal discussion. Therefore, we will return to this topic below. 

 Nurture Divergent Thinking and Creativity 

 It is also desirable to nurture divergent thinking (i.e., finding multiple solutions 
to the same problem) in learners. It is difficult to overestimate the benefits of 
such a strategy, either for overcoming resistance or adaptation more generally. 
Divergent thinking works directly against resistance, by loosening attachment 
to any one belief and increasing awareness of the fact that alternative options to 
one’s existing beliefs are often available. Also, by generating multiple alterna-
tive solutions to important problems, one increases the probability of finding 
a superior solution to the first one that comes to mind. For example, it is rare 
for chess masters to make the first move that comes to their attention. In key 
positions, they often develop several alternatives and evaluate which is best (cf 
 Kotov, 2003 ). Of course, this is not always the most prudent course of action, 
since many decisions (e.g., how to step up onto the sidewalk) don’t warrant so 
much effort. But generating multiple possible solutions is commonly practiced 
by business and other leaders and often leads to better outcomes than acting on 
the first impulse. In general, the best way to develop this ability is by practice, 
and so we will return to this below. 

 In addition to divergent thinking, creativity is one of the most underes-
timated cognitive skills. Defined by the  American Psychological Association 
(2015 ) as “the generation of ideas that are new and useful,” creative think-
ing enables learners to construct novel solutions that work. Whether through 
making better use of existing resources or recruiting new resources, creativ-
ity enhances adaptation by helping learners solve more problems/challenges. 
Perhaps most importantly for the purpose of the present discussion, creativity 
serves as another valuable antidote to cognitive inertia. It makes it easier for 
learners to construct, disassemble, and reconstruct mental structures, thereby 
increasing their ability to overcome resistance. 

 Establish Coherence via Elaborative Rehearsal 

 One of the most important tasks confronting learners is to integrate new infor-
mation into their knowledge network. We referred to this in  Chapter 10  as 
establishing coherence. Establishing coherence is facilitated by a process known 
as elaborative rehearsal. This entails thinking about the information to be learned. 
Although there are many forms of elaborative rehearsal, it is common to com-
pare new information with the evidence and beliefs already in one’s knowledge 
system. It includes looking for consistencies and contradictions and assess-
ing how the new information jibes with what we already know. Here, their 
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epistemic standards, ability to detect errors, distinguish between claims and 
evidence, and engage in divergent and creative thinking are all mental tools 
that may be employed to help the learner establish coherence, 

 When a discrepancy is discovered the learner must find a way to reconcile 
the new information with their prior beliefs. We noted in  Chapters 4  and  7  that 
a common approach used by many learners is to first try to dismiss the new 
information, as this reduces the need for further thinking. If we can’t dismiss 
the new information (e.g., because it is credible) then we must find a way to 
integrate it into our knowledge network, though we harbor a bias in favor of 
keeping our beliefs intact in the face of the intrusive new facts. Ideally, the old 
belief can be only slightly expanded to fit the new information. If that doesn’t 
work the learner may consider more extreme revisions, all while trying to keep 
the change to a minimum. This is the resistance part. We often don’t want to 
change. But it may also just be that the learner is experiencing cognitive inertia, 
holding change in abeyance pending further deliberations. Perhaps it is not so 
much that the learner doesn’t want to change as it is that the learner needs some 
time to figure out how to integrate discrepant new information into the exist-
ing schemas. If it is important enough, most of us succeed. If not, then perhaps 
we ignore the cognitive dissonance, indefinitely. 

 One of the good things about elaborative rehearsal is that it also abets mem-
ory. That is, thinking about new information not only enables us to link it with 
our preexisting beliefs, it also embeds that information into our knowledge 
network. This may lead not only to altered beliefs but to beliefs about which 
we have certainty and that are stable. It may also have the ironic consequence 
of overcoming resistance by forming new beliefs that are even more resistant to 
change than their predecessors. 

 One additional part of coherence is generalizing new information to broader 
contexts. The key here is to help the learner discern a pattern that exists in dif-
ferent forms in different contexts. We offered the example above of increasing 
student understanding of the bell curve concept by having them think about 
how it applies to riding a New York City subway. The same concept could be 
applied to the distribution of people’s height or wealth. In some respects, this 
is one of the most powerful of all learning practices. When we can generalize 
concepts and beliefs from one context to another it has the effect of expanding 
our knowledge, sometimes exponentially. 

 Optimize Social Engagement (Social Resistance) 

 Despite individual exceptions, very few academic topics evoke social resistance. 
However, most people harbor some misconceptions or false beliefs about most 
domains of interest. Many of these misconceptions have their origins in social 
norms, myths, and stereotypes. Engaging in social interaction offers the learner 
opportunities to debunk false views that may not occur in the course of normal 
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class activities. As a result, social interactions may help overcome personal resis-
tance and inertia about a topic. 

 Nurture Positive Social Interactions 

 In addition to nurturing a positive professional atmosphere, the teacher should 
also nurture positive social interactions, with and between students. More than 
just a means to an end, social interactions between teachers and students help 
them form positive emotional bonds, get to genuinely know each other, and 
lay the foundation for constructive exchanges of information, whether between 
teachers and students or between students. Once positive social bonds have 
been established, they help participants enter approval mode and both mini-
mize the creation of new resistance and help overcome preexisting resistance. 

 Address Popular Social Stereotypes 

 One of the benefits of social interactions is that they provide learners an oppor-
tunity to express views that may not be addressed by the teacher. It also offers 
learners a way to test what they have learned, and to exchange information with 
others who may have different interpretations of the same lessons or concepts. 
But, most importantly, social interactions provide students with the opportu-
nity to share their views with others who may not have the same misconcep-
tions. Having learners engage in social interactions as a part of the course, or 
perhaps as homework, gives them a chance to expose false views and obtain 
constructive feedback from trusted peers about these beliefs. Likewise, social 
interactions allow learners to discuss popular stereotypes about the course con-
tents. It gives them the opportunity to examine their stereotypes critically, to 
attempt to marshal arguments in defense of incorrect views, and to identify 
weaknesses in their beliefs. 

 Employ Social Interactions to Test and Nurture 
Epistemic Standards 

 One of the ways that a classroom environment differs from self-directed learn-
ing is the presence of a teacher in the classroom. In general, teachers are given 
the benefit of the doubt regarding their claims. This is something of a social 
pressure that works against the inertia of some prior student beliefs and serves 
as a source of heuristic processing (especially among students who do not think 
critically for themselves). But it may cause inertia regarding their claims. This 
is best addressed by nurturing sound epistemic standards. 

 Social interactions give learners the opportunity to test and nurture their 
epistemic standards. Many people overestimate the coherence of their views. 
All of their beliefs make sense to them. Whether true or not, their beliefs satisfy 
their own standards for acceptance as true. Social interactions help learners test 
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their standards against those of their peers. When they compare their views 
with others, and find that they have used the same evidence to reach differ-
ent conclusions, the experience may evoke cognitive dissonance, prompting 
the learner to reexamine his standards. These interactions can expose the gaps 
in their knowledge or misunderstandings of learners. And the effects of such 
social interactions may be profound and far reaching. There are few changes 
as important to us as changes in how we can know what is true. And a single 
change in our epistemic standards today may inf luence what we resist or accept 
as true for the rest of our life. 

 Social interactions give learners the chance to test their views for social 
approval. If other students approve of their use of new information that approval 
serves as a validation of the learner’s knowledge and beliefs. As we noted in 
 Chapter 9 , social approval is hugely important in cementing some of our beliefs 
and practices in place. The approval lends support to the learner’s views and 
helps increase his confidence that he is correct in his understanding of that 
information. 

 Social interactions also afford learners the opportunity to understand and 
state their views in more and more parsimonious ways. As they think about 
and discuss new information it enables learners to form more connections and 
perhaps to generalize across contents and contexts. The social interactions may 
help them realize that the same concept applies under different conditions, 
helping the learner expand his understanding and perhaps develop more parsi-
monious versions of his beliefs. 

 As the same views are discussed repeatedly, and the same information is 
repeatedly considered, there will also be a tendency for his understanding and 
use of the information to become interconnected within his larger knowledge 
system and to gradually become more and more firmly entrenched. As this 
happens the new information tends to settle into a stable pattern that is rein-
forced every time it is rehearsed. This will be accompanied by a growing stabil-
ity of use across more and more contexts. 

 Finally, the integration of new information into his knowledge system, the 
increasing stability of use, as well as the social confirmation of his views will be 
accompanied by a growing confidence in his understanding and use of the new 
information as it becomes increasingly internalized. Eventually, the learner 
comes to own the new information as his own, with growing certainty about 
its correctness. As noted above, these social processes have the dual effects of 
countering false views and helping the learner replace them with new, hope-
fully more powerful, beliefs that will in turn become embedded themselves and 
perhaps become resistant to change. 

 Nurture Social Reasoning 

 Social interactions help learners hone their reasoning skills. Unlike reading a 
book or listening to a lecture, social interactions require learners to retrieve 
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their knowledge and defend their beliefs in the face of challenges by others. It 
gives them an opportunity to combine evidence and reason in a logical, per-
suasive way that is adapted to the arguments of others. This affords learners the 
chance to check their beliefs against their peers, identify inconsistencies in their 
evidence or reasoning, and root out misconceptions, views that are unpopular, 
that contradict their peers, or that are too difficult to defend. In addition to 
countering false views and facilitating their replacement with superior alterna-
tives, such interactions may expose weaknesses in the reasoning of learners and 
help them make improvements. 

 On the other hand, when like-minded peers interact, there is also a risk that 
they will share some popular stereotypes, myths, or misconceptions. Under such 
circumstances their social interactions may serve to bolster those false beliefs, 
by common consensus, social approval, and consensual validation. This has the 
potential to strengthen false views and make them still more resistant to change. 
One of the most effective ways for educators to combat this risk is to circulate 
around the class during student discussions and listen to what they tell each 
other. If the teacher overhears the propagation of false views, he will then be in 
a position to immediately counteract them and nurture a superior alternative. 

 Nurture Collaborative Learning 

 A very effective technique for nurturing learning is to have students participate 
in collaborative activities ( American Psychological Association, 2015 ;  Blumen-
feld et al., 1996 ). In collaborative learning each student learns the material on 
his own and then collaborates with classmates in a joint project. For example, 
several students in a cognitive development course might form a small group to 
study learning disabilities and present their findings to the class. 

 Ideally, the groups should include diverse students, in perspective and abil-
ity. For example, Elliot Aronson ( Aronson and Patnoe, 2011 ) introduced the 
concept of a “jigsaw classroom.” This was originally intended as a form of col-
laborative education that assigned diverse students to small groups and made 
the success of each student contingent on the success of others. It proved to be 
highly successful in helping students overcome racial stereotypes and improve 
their learning outcomes. This type of arrangement increases the opportunities 
to exchange points of view, knowledge, and skills. It offers a partial remedy 
to personal resistance by showing students that different perspectives exist and 
may be valid and valuable. Also, the more advanced students may serve as men-
tors to the less advanced students, who in turn test the knowledge of the more 
advanced students. Each member of the group is responsible for learning more 
than his peers about a subtopic within their presentation and serving as the 
group “expert” on that specific topic. During group meetings they assign and 
accept responsibilities, discuss what they will say, and perhaps even rehearse 
their presentations to the class. 
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 Perhaps most importantly, as peers engage in social interactions regarding 
the course subject matter it gives them a chance to use the language, and con-
cepts, and test their knowledge. Just like learning a new language, it takes effort 
for students to learn the key concepts and theories of their course, to under-
stand them, and to use them properly. Collaborative social interactions help 
learners accomplish these, as well as to integrate the new information into their 
knowledge network. As they explain the new information to others, or just use 
it in conversations, they are practicing retrieving the new information from 
memory, placing it into the context of the conversation, and improving their 
ability to use that information deliberately and constructively. All of this serves 
to further elaborative rehearsal and so improve their understanding, memory, 
and capacity to employ the new information. If they can engage in successful 
use of the information in a social context then that knowledge should be readily 
available under other circumstances, such as while taking an exam. 

 When it is done well collaborative learning is a valuable teaching method. 
It incorporates the advantages of social interactions discussed above, facilitates 
sharing of responsibility and the development of more knowledge by each 
learner. It also helps overcome resistance, since classmates are likely to question 
false views and collaborate to ensure that each member of the group has a firm 
grasp of the subject matter of interest. In addition, the teacher may deliberately 
address student resistance by assigning groups to collaborate on controversial 
topics about which they have strong feelings and encouraging them to reach 
consensus. 

 Use Practical Exercises (Physical Resistance) 

 Learning by Doing Tests and Establishes Utility 

 One of the best ways to overcome entrenched false beliefs is to compare them 
to reality. Most incorrect beliefs cannot withstand direct challenges from real-
ity. Therefore, teachers must afford students the opportunity to compare their 
beliefs directly against reality. This increases the chance that the student will 
encounter evidence that had eluded him earlier. It also provides an opportunity 
for the teacher to confront resistance in the most effective way possible, that is, 
not by word but by direct confrontation with the world around them. 

 Provide Practical Problems 

 If our beliefs are to have utility, they must enable us to solve problems, even if 
the problems are artificial problems created by a teacher to facilitate learning. 
The best problems to have students solve, though, are real-life problems. In 
his book  Experiments in Contradiction , Jean  Piaget (1974 ) describes scenarios in 
which he confronted children with problems or evidence that contradicted their 
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beliefs and observed how they formulated solutions. He found that such prob-
lems induce learners to overcome their resistance by constructing the correct 
mental structures to solve them. If the student gets it wrong, he receives imme-
diate unbiased feedback, undermining false beliefs and prompting the student to 
develop superior alternatives. 

 On the other hand, the real problem may not be one of knowledge but 
rather of skill. That is, the student may understand the problem conceptu-
ally but fail to apply the proper procedure to produce the correct solution. In 
some respects, this is also a problem of knowledge, since having a skill means 
knowing how to do something. However, “knowing how” is still different 
from “knowing that,” and learning a skill may require a different type of belief 
change than conceptual change. Here, again, failure to solve a problem exposes 
the student’s need for change. 

 Whether focused on knowledge or skills, or their interactions, solving prac-
tical problems facilitates learning in many different ways. First, when students 
practice using their knowledge it helps them cement that knowledge in place. 
It helps them see for themselves how to integrate the new information with 
what they already know and to use the information to achieve a goal. Second, 
by offering students different types of problems related to one central idea, 
the teacher increases their ability to generalize a specific concept to diverse 
contexts. This greatly increases the power of the related mental representa-
tions. Third, confronting practical problems affords students the opportunity 
to develop creativity. Each new problem invites the learner to reformulate 
his beliefs in new and more powerful ways. Fourth, solving practical prob-
lems helps learners develop their error detection system. The failure to solve 
a problem, especially when accompanied by immediate constructive feedback 
from teachers, provides incontrovertible evidence that the student’s belief, or 
its implementation, is incorrect. It offers an immediate opportunity to ref lect 
upon, and change, ineffective beliefs and practices. 

 Providing learners with practical problems in their domain of interest also 
has the benefit of introducing students to the common concerns of experts in 
that domain. This helps familiarize them with the contents and practices of that 
domain, and affords learners the opportunity to decide if they enjoy such activi-
ties. It often occurs that a student enjoys learning about a topic, either inside or 
outside the classroom, so much that it becomes a lifelong passion. 

 Engage Students in Knowledge Creation 

 One of the most effective ways to help students learn, and overcome resistance 
is to have them engage in knowledge creation in a domain of interest. In addi-
tion to the activities of the self-directed learner described in  Chapter 10 , there 
are many different ways to do this. One of the most common ways in which 
teachers engage students in knowledge creation is to collaborate with them 



Teaching Against Resistance 281

in solving problems of mutual interest. Ideally, the student and mentor col-
laborate in the selection of a problem. The mentor then guides the student as 
he tries to better define the problem, collect diagnostic information, devise a 
solution, implement that solution, and monitor the results. During this process, 
the mentor directs the learner’s attention to the most important evidence and 
helps him think through what it all means. 5  At the same time, it is common 
for the student to communicate with others on the job, expressing and defend-
ing his views, and hopefully reaching consensus with others on how to iden-
tify problems and determine the best solution. In the process, the student has 
multiple opportunities to offer and consider alternative views with the teacher 
and their peers, and ref lect on why one solution is better than others. As previ-
ously noted, this forces the learner to reevaluate his false beliefs in the face of, 
and with the assistance of, reality. If the learner succeeds in reformulating his 
beliefs to create solutions to the problems posed by the teacher, he has over-
come resistance. 

 Nurture Expertise 

 The highest level of instruction occurs with learners who seek recognition as 
experts in their field. In general, experts possess uncommonly large amounts of 
information and skill in a domain of interest, and are uncommonly proficient 
at solving problems in that domain. For example,  Ericsson and Charness (1994 , 
p. 731) define expertise as “consistently superior performance on a specified set 
of representative tasks for the domain.” Thus, the greatest attention to relevant 
details and the highest quality of thinking about a domain of expertise tends to 
be displayed by the experts in that field. 

 Although the precise procedure varies from one field, school, and program 
to another, expert training typically begins with several years of preparatory 
work, often as an apprentice to a mentor. During this period the student learns 
about the major problems, questions, theories, methods of inquiry, and tools 
in his chosen field. As previously noted, when the learner confronts reality 
through the lens of his beliefs, he will find that his mental representations are 
sometimes incompatible with the correct solution to a problem. His beliefs and 
theories may not work like they are supposed to. Something may need to be 
changed. 

 In addition to his own views, the learner must think about the typically 
contradictory views of different experts in the field and find a way to reconcile 
apparent discrepancies between those views. Often, the process of reconcilia-
tion entails observing reality directly and assessing which perspective is most 
accurate or most helpful in solving problems. Here, again, the learner will need 
to develop greater selectivity in deciding which details to seek and greater free-
dom from bias in assembling those details into coherent patterns, both of which 
may facilitate overcoming resistance. 
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 In most programs of study, the learner must pass a final test in order to be 
formally acknowledged as an expert. An example of such a test in academia is 
the doctoral dissertation defense. This is a sort of interview in which experts 
in the field test the learner’s knowledge and competence. In carpentry, the test 
may entail building a room. In plumbing, the test might entail refurbishing a 
set of pipes. Whatever the subject and form of the test, it presents an oppor-
tunity for the learner to display his competence to other experts. It is rare for 
unreasonable student resistance to survive this process. Most erroneous views 
will have been rooted out by the problem solving process, the mentor, other 
members on the testing committee, or the evidence itself. If all goes well, and 
the student successfully defends his work, he is admitted to the highest ranks 
of expertise in his field. 

 Perhaps most importantly of all, expertise training prepares students to 
engage in “objective” self-directed learning. Ideally, it helps the learner under-
stand what types of evidence are most probative and how to obtain and interpret 
that type of evidence. It prepares the learner to notice details that novices tend 
to miss, and interpret those details accurately, as part of a coherent framework, 
relatively free of bias. It helps him recognize and overcome f laws in reasoning 
that produce and support biased interpretations of evidence, whether they occur 
in the service of cognitive, social, or emotional biases. And it prepares him to 
learn through collaborative interactions, with awareness of the biases of others 
and the ability to think openly, yet critically, about their beliefs and claims. 

 Finally, we should note that becoming an expert does not completely eradi-
cate bias, even in one’s domain of expertise. We noted previously that even 
experts may disagree about what is important and how to interpret evidence. 
We also noted that sometimes people with different perspectives are both cor-
rect. In politics, for example, we in America have Republicans and Democrats. 
To some extent, these are associated with different world views. Under such 
conditions, it may not be realistic to think we can win them over by “educat-
ing” them about the realities of life. Under such conditions, it may be best to 
engage in constructive dialogue and search for common ground, especially 
when joined in a search for solutions to pressing problems. 

 Notes 

  1 .  We are not referring to students suffering from learning disabilities, though we hope 
our ideas are helpful with those students. 

  2 .  Most educators would also include among the goals of education the enculturation 
of children to the norms of their society. 

  3 .  Many of these are also characteristics of the development of expertise ( Ericsson and 
Charness, 1994 ;  Sternberg, 1998 ). 

  4 .  Zander and Zander (2002 ) observe that a similar effect may be obtained in a personal 
conversation by informing the other person that you value his view, even if it differs 
from your own. 

  5 .  Rogoff (1990 ) calls this an “apprenticeship in thinking.” 
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