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WELCOME AND INTRODUCTION

Many of us share a common desire: how to help people learn and
perhaps even be transformed by the learning experience. This
chapter focuses on how the brain processes information and how
inclusive pedagogies can empower learning. Carl Sagan (1986)
noted that given the billions of neurons in the brain and the
trillions of changing connections, the brain is one of the most
complex systems in the universe, and others continue to quantify
the brain in similar ways (Krauss 2024). Still, there appear to be
specific ways in which the brains of humans and other animals
process information, although there are individual variations on
this design. And the brain, and learning, of course, do not happen

in a vacuum. It is our shared and unique culture and experiences
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that ultimately shape who we are and how we learn. Tapping
into these experiences takes advantage of the unique structure
of every learner’s mind and is one of the most powerful ways
the brain learns. Although the current chapter does not examine
every nuance of the brain and how it supports learning, memory,
and understanding, universal and unique themes underlying such
learning will be explored.

In this chapter we will explore 1) universal ways that the brain
processes information, 2) cultural differences and its impact on
processing and knowledge, 3) neurodivergence and how it can
impact experience and learning, and 4) inclusive strategies that
can facilitate the effectiveness of the learning process. Along the
way, we'll offer some suggestions about potential straightforward
strategies to incorporate in the classroom. In the end, we hope
you engage in some self-discovery and develop some of your
own ideas for facilitating inclusive learning.

UNIVERSAL WAYS THE BRAIN PROCESSES
INFORMATION

The architecture and processing of the brain provides a universal
starting point for understanding learning. Historically, there have
been attempts to localize specific types of processing to specific
areas of the brain or to global communication of the entire brain
(Finger 2000; Fedorenko et al. 2024). However, both local and
global processes are inextricably connected to processing infor-
mation. As complex as this may be, new methods are emerging
to simultaneously examine unique and universal ways the brain
is organized to support information processing (Dworetsky et
al. 2024).
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INTRODUCTION TO AN INFORMATION PROCESSING MODEL

From a cognitive perspective, information processing models
provide a useful framework for understanding how new knowl-
edge is acquired. Information must get into the system, but
existing knowledge also influences how it is processed and under-
stood. The figure that follows attempts to capture a few critical
features of how memory impacts learning.

As noted, information processing is impacted in important
ways by existing knowledge. Long-term information includes
our structured knowledge of the world, indicated in figure 1.1
as knowledge structures. This can represent, for example, semantic
memories of facts and figures or episodic information about life
experiences. In essence, any information that is organized in a
meaningful way could be thought of as being represented in the
brain as a knowledge structure or schema. Knowledge structures
relevant to the self will be especially important for processing
and remembering information. Self-generated or self-derived
knowledge is much more easily remembered than information
that is provided to an individual (Bauer et al. 2024; Slamecka
and Graf 1978; Marsh et al. 2001), especially when individu-
als are not aware they are going to be tested over the material
days later. Self-schemas are thought to be chronically accessible
and processed automatically (Markus 1977; Chu and Lowery
2024), much like language, and thus can powerfully shape how
one understands something in the moment, including finding
meaning in life (Chu and Lowery 2024). Indeed, the self may be
the most important organizing knowledge structure we discuss,
as it is central to everything one cares deeply about. It is why
an inclusive strategy around learner-generated content, where

students find and incorporate relevant materials into a class, can
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FiGuURE 1.1. Information Processes Impacting Learning
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be so effective (Freire 2002). It is impossible to predict the myriad
of differences that learners will bring with them; thus, allowing
them to directly bring these lived experiences and individualized
discoveries into the learning environment is particularly useful.
The rich, complex knowledge of all learners can contextual-
ize the learning experience. Mike uses an “All About Me!” low
stakes assighment at the beginning of the semester to learn about
students’ schemas and experiences, and a course survey at the start
of a class, as discussed in chapter 2, could also be used to gain
this knowledge.

Our identity, our sense of self, and our individual practices
always take place within a larger structure of social relationships
(Bollinger and Menchaca 2014), and social situations can inform
the underlying neurology of the self and account for some biases
that occur (Forbes 2024). Who we are is always shaped by those
with whom we are socially connected. Our identity is complex,
comprised of multiple parts. One might identity, as Chris does, as
white, a male, a teacher, a feminist, and a Catholic. While all of
those play a part in one’s identity, a particular combination and
ranking of afhliated values to those parts might be more influential
in one moment over another and influence what knowledge is
currently accessible. Identity is also fluid, evolving over time with
experience. Who you are today may in some ways be similar but,
in many ways, different than the person you were ten years ago.

Our culture, our social community sharing a sense of values,
ideologies, and practices handed down from one generation to
another, is always being shaped by the practices of its members
(Bollinger and Menchaca 2014). These social experiences can
vary. For example, those who live in multigenerational homes
have different ways of communicating with and representing

family in the brain compared to those who do not (Dikker, Brito,
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and Dumas 2024). Agency, our ability to act, is a product of our
identity, our culture, our histories, our accomplishments, and our
values. Put another way, it is a product of our individual mindset,
our knowledge, and our skills all tempered by the conditions,
restraints, and opportunities put in place by our culture. And all
of this is represented in our long-term memory structures in the
brain. In a very real way, then, understanding culture is under-
standing the architecture of the brain. Activating that architecture
is critical for deep learning to occur.

Further, our self-concept and how it is structured can vary
dramatically depending on cultural values. We know cultural
values influence how we see ourselves and others (Kikutani et
al. 2024; Wang et al. 2015), relate to our community (Sulli-
van and Cottone 2010; Hofstede 1980), process information
(Chua et al. 2022), care about others (Wang et al. 2015), and
how we display and interpret emotions (Kikutani et al. 2024).
Researchers have often focused on cultures varying in individ-
ualism and collectivism (Sullivan and Cottone 2010; Kikutani
et al. 2024). In individualistic cultural groups, independence
and individual accomplishments are prioritized over collective
ones, and it is more likely that an independent self-concept can
develop. In collectivistic cultural groups, collective values of the
group are valued higher than one’s own, and it is more likely
that an interdependent self-concept can develop, although there
are within culture variations as well. In individualistic cultures,
family, friends, and coworkers are very important, but they are
often viewed as separate and distinct from the self. This is very
different than interdependent self-concepts more likely formed
in collectivistic cultures where family, friends, and coworkers are

an intricate part of the self-concept (Kikutani et al. 2024; Markus
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and Kitayama 1991; Sullivan and Cottone 2010; Triandis and
Suh 2002).

People holding individualistic cultural values might like to
have a choice when selecting what type of sandwich they want
to eat for lunch. People holding collectivistic values might prefer
when someone else makes the decision about what to eat because
they remember what they have liked in the past and are demon-
strating this directly (Triandis and Suh 2002). Folks embrac-
ing individualistic cultural values might see choice as fostering
intrinsic motivation to complete tasks, embrace their independent
autonomy, and place enormous value on individual accomplish-
ment. In contrast, folks embracing collectivistic values might
prefer a trusted authority figure to recommend which task to
do next and place enormous value on family (Triandis and Suh
2002). This means that knowledge is structured in the brain in
different ways based on culture, but also that different cultures
can influence motivation for learning.

Knowing that different cultures and subcultures hold indi-
vidualistic or collectivistic values and that those values shape how
the brain operates, one might be tempted to assign a person to
a culture and therefore to a specific set of values, but that would
be a mistake. Similarly, it would be a mistake to assume multiple
collectivist cultures, such as Japanese and Korean cultures, share
similar beliefs and behaviors (Kikutani et al. 2024). While Hofst-
ede’s (1980) concepts of individualistic and collectivistic cultures
provide great insight into the varying ways cultural values may be
central to how we move through the world, we have to be care-
ful to not overreach when applying these constructs. Oyserman,
Coon, and Kemmelmeier (2002) rightly challenged Hofstede’s
and others work for using individual level analysis of insufh-

cient subsets to assign characteristics to very large populations
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comprised of many diverse people. Certainly, dominant cultural
norms exist, but much of the work ascribes these norms to not
just people but to entire countries and in some cases continents.
Such overgeneralizations do not account for variations in situa-
tional contexts, membership across multiple cultures, or varying
generational shifts within cultures (Paris 2012). That said, the
work does offer us some value in understanding the multiple
ways people makes sense of the world, especially when overgen-
eralizations do not occur.

Our cultural experiences do shape our cultural values. Those
values shape how we make sense of ourselves (Wang et al. 2015)
in our community (Sullivan and Cottone 2010; Hofstede 1980),
how we process information (Chua et al. 2022), and how we
relate to others (Wang et al. 2015; Kikutani et al. 2024). Thus,
learning about our cultural experiences, viewpoints, and values
can help us better connect with them and capitalize on the various
strengths they bring to the learning environment, rather than
forcing a one-size-fits-all approach. Jigsaw learning (Aronson
2012; Mengduo and Xiaoing 2010; Sharma, Singh, and Devi
2025), where small groups work together interdependently
and develop individual expertise to accomplish a learning task,
could be modified to include an examination of each participants’
cultural experiences and knowledge, thus making the approach
more inclusive than it already is. Indeed, any assignment could
be modified to include reflections on how our own culture, or
the cultures of others, could potentially change interpretations
or suggest new lines of inquiry.

Returning to information processing and figure 1.1, only a
subset of available information in long-term memory is accessible
at any one time, so what is currently accessible can dramatically

shape our understanding. If you have ever struggled coming up
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with a name that you knew you knew, but just could not access
in the moment, you have experienced the “tip of the tongue”
(TOT) phenomenon. If you were to ask someone for the initials
for the name you were struggling with, these retrieval cues could
suddenly help make that information accessible (Brennen et al.
1990). The TOT phenomenon is interesting in that it also requires
metacognition and knowing you know the information but just
cannot currently retrieve it (Fossa et al. 2024) This also means
that at any given moment, even self-relevant information that
could be available may not be immediately accessible; therefore,
allowing for multiple opportunities to access knowledge across
time is important for learners to demonstrate their knowledge.

One of the more robust findings in cognitive psychology is
that spacing learning over time facilitates learning and memory
(Cepeda et al. 2006; Cowan et al. 2024). Giving learners an oppor-
tunity to freely recall everything they can about a topic, even
without corrective feedback, facilitates memory and learning after
a delay more than re-reading or relearning material (Agarwal,
Nunes, and Blunt 2021; Roediger and Karpicke 2006; Wang and
Yang 2015). These are universal ways that can help people learn
and can supplement the various tools we have in the toolbox
for inclusive learning. Over time, it is also true that long-term
memory processes and schemas can become so overlearned that
they are processed automatically and unconsciously (Shiffrin and
Schneider 1984; Schneider and Chein 2003).

To get a sense of how knowledge structures or schemas
can impact processing learning automatically and quickly, try
the following demonstration. (If you are viewing a grayscale

version of this chapter, visit this chapter’s web page to see the

color images). Look at the box on the next page (figure 1.2) and
identify the ink color of each rectangle as quickly as you can. Now
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FiGURE 1.2.

FiGure 1.3.

THE LEARNING BRAIN | 37

try it again, name the ink color for each of the following words,
not the word itself (figure 1.3). This example is drawn from the
well-known “Stroop Effect” (Nicosia et al. 2021; Stroop 1935).
Language has become automatized and thus processed so
quickly and unconsciously that it makes this second task more
challenging, although it may also be that the name of the ink
colors automatically triggers imagery that interferes with process-
ing (Nanay 2024). The beneficial impact of automatization,
however, is that it generally facilitates and organizes informa-
tion processing in beneficial ways. However, it can also lead to
implicit, unconscious biases that impact how we communicate
with others. These biases can be challenging to uncover, and
even harder to change, but there are ways to become aware of

some of them. For example, the Project Implicit website main-

tained by Harvard University provides a test people can take
to help identify biases. We need to be forgiving of ourselves as
we make attempts to change, including becoming aware of and
changing microaggressions (see chapter 2 of this book for more
of a discussion about this).

Explicitly wanting to change does not mean these implicit
processes come along for the ride immediately. For example, Mike
has accidentally said “he” or “she” after knowing someone used
the pronoun “they,” but has found that if he simply apologizes and
notes he will try to get it right the next time, the connection with
the student is stronger than ever as they appreciate his awareness
of their preferences and his efforts in his communication with
them. As another example, Mike long ago changed to saying it
was nice talking “with” you, instead of “to” you, to symbolize
that when communicating with others, it is communal. It took
a long time before it became an automatic part of Mike’s way of

saying goodbye. And that is fine. Be patient with yourself too as
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you wait for these implicit processes to catch up with the explicit/
conscious ones.

As can also be seen in figure 1.1, there are different types
of memory systems that influence processing and the length of
time that the information remains accessible (Wirth et al. 2020).
Sensory memory is the first step for information to get into the
system through one of our senses (e.g., visual, auditory, olfactory/
smell). Sensory memory can last milliseconds to seconds (Badde-
ley 1990; Baddeley 2001; Schraw and McCrudden 2009; Tomi¢
and Bays 2024). If you have ever played with sparklers or glow
sticks in the dark, you have directly experienced a form of visual
sensory memory known as iconic memory. The tracers observed
are an illusion. It is a way for the visual system to continue an
image after it ceased to exist so that the images could be combined
across time (Baddeley 1990). Other memory systems keep infor-
mation available for longer periods of time. Short-term memory
has traditionally been thought to last about 30 seconds, although
it can last longer if an individual can focus on one thing alone
and is not interrupted (Squire 2009). This means that if a learner
is distracted, the information is never processed. That is why
making things relevant to the learner (e.g., Artze-Vega 2023) is
so important. It is tedious and challenging to follow something
that is not interesting. When something is relevant and meaning-
ful, people are not only ready to learn, but their learning comes
naturally because they want to make meaning of themselves,
others, and the world.

Working memory is a little bit different as it combines
long-term and short-term memory, where information that has
been consolidated into long-term memory structures, includ-
ing schemas that represent the self and our communities, shape

our immediate experiences. And this is why existing knowledge

THE LEARNING BRAIN | 39

structures are, in the end, more important than just the processing
limitations that most individuals face. For example, it has long
been known that expertise shapes experiences. Chess experts have
derived patterns that are stored in long-term memory that can
assist processing, but only if it fits an expected or possible pattern.
Novice and expert chess players who are shown chess pieces for
only a few seconds show no differences in reconstructing the
placements of chess pieces when they were in random places that
could not actually occur in a game, but experts are far superior
when the chess pieces are in locations that could actually occur
at some point in the game (Chase and Simon 1973; Leong et
al. 2024). Elaborative rehearsal, connecting things to what you
already know, is much better than maintenance rehearsal, simply
repeating things over and over, for remembering new informa-
tion accurately later (Bartsch et al. 2024), although the speed with
which it is processed may be slowed (Benjamin and Bjork 2000).
However, as noted previously, one needs time to be able to do
this, so learners need to have time to engage with information
fully before connections to existing knowledge can occur. And
different leaners may need different amounts of time, as would
be a consideration of Universal Design for Learning (which is

discussed further in chapter 2).

INFORMATION PROCESSING AND THE BRAIN

Even though the self is unique to everyone, and there is variation
from person to person in how the brain processes information,
there are still universal brain processes thought to be involved in
processing stimuli. What one finds to be beautiful can demon-
strate what we mean by this. In an intriguing experiment (Vessel
et al. 2012), participants were shown 100 paintings that were
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thought to be novel/new to most individuals. Although there
was great variation in terms of which paintings were found to
be especially beautiful and inspiring, fMRI images of the brains
of participants found that there was common brain processing
across all individuals when examining paintings that received
higher ratings versus lower ratings. Universally, across subjects,
there was consistent activation of the default mode network (a
series of brain areas typically active when one is not thinking
about anything in particular) and also, and importantly, areas
of the prefrontal cortex that are known to process self-relevant
information (Salgues et al. 2024; Vessel et al. 2012). In essence,
the paintings that were perceived as beautiful and meaningful
were so because they were relevant to the self. And this was true
despite the great variability in the paintings selected. Thus, engag-
ing the learner in something that is self-relevant will naturally
and organically generate interest in processing that information
further. The importance of making things relevant is capitalizing
on this aspect of brain processing (Artze-Vega 2023).

Although there are specific ways to link both conscious and
unconscious processing to various parts of the brain (Sherman et
al. 2024; Squire and Zola 1996), often we focus on conscious or
explicit processing. It turns out that one of the most important
areas of the brain for conscious memories includes the hippocam-
pus. We know this both through research with animals (Squire
2009) and through accidental discovery in the story of H. M. H.
M. was a patient with severe epilepsy who underwent surgery as
a method of last resort and who had both hippocampi removed
(Squire 2009; Amaral et al. 2024). As a result, H. M. could no
longer create new long-term conscious memories and was thus
often stuck in the past, although new unconscious procedural

memories could still occur as these areas of the brain remained
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intact (Squire 2009), and he could remember information for
fifteen minutes if he could repeat it over and over without
interruption (Squire 2009). Although as noted previously, this
would not be an effective strategy for getting information into
long-term memory, as was even the case for H.M. H.M.’s brain
is undergoing intensive analyses, and detailed elaborations of
what are found are forthcoming, so he continues to contribute
to understanding of explicit conscious memories (Amaral et al.
2024). Some understanding of the changes to capacity as people
age or for those dealing with other mental health factors can
inform inclusive pedagogical approaches. Learning management
systems, such as Canvas or Blackboard, can be tailored to release
assignments after learners reach certain milestones, which may
help with these differences (see chapter 2 of this book for more
information).

Memory and explicit consciousness appear to require that
reciprocal connections from parts of the brain that are engaged
in later processing keep earlier processing active (and is why
there are back and forth arrows in figure 1.1 on information
processing). As an example of this, lean in close and stare at the
“+” in figure 1.4 that follows for about 30-40 seconds (next page).

For most people, if they stare long enough, the colors gener-
ally disappear and fade into the background. If you are viewing
the image in grayscale, the same effect occurs, although it is more
subtle. The reason the colors disappear is that neurons later in
processing (that have reciprocal connections to earlier neurons)
typically facilitate their continued processing, but at some point,
those later neurons no longer keep those eatlier neurons firing.
When this happens, the information disappears as it is no longer
fed-forward in the system. Conscious processing of many types

appears to require just this type of reciprocal relationship where


https://doi.org/10.36284/celelon.oa9.2

42 | INCLUSIVE PEDAGOGY IN PRACTICE

FiGURe 1.4.
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later neurons facilitate earlier neurons to keep firing (van Gaal
and Lamme 2011; Zheng et al. 2024).

The reason this is important for inclusive pedagogy is that
if information is not relevant and engaging, the brain itself is
not fully processing information in a way that will contribute to
learning. And although the ways in which unconscious/implicit
processing may impact learning are beyond the scope of this
chapter, conscious/explicit processing is additionally important
as it is tied to willful agency and the desire to engage fully with
materials.

NEURONAL PROCESSES

Interestingly, the hippocampus is an area of the brain that is
continually generating new layers of neurons (Deng et al. 2010;
Alonso et al. 2024), and these new neurons may serve as a sort of
biological time stamp for new memories that are being formed
throughout the neocortex (Kveim et al. 2024). It seems analogous
to a geological time scale where layers of sediment hold keys to
the past. It should be noted that the memories are not stored in the
hippocampus itself, rather they are distributed widely throughout
the neocortex, but without it, new conscious memories would not
occur, as occurred with H.M. The tragic and devastating impact
of Alzheimer’s disease is thought to involve, in part, the gradual
destruction of this important part of the brain. In terms of neuronal
architecture of knowledge structures and self-schemas, imagine a
tree with its many branches growing into a beautiful and complex
structure. This is not entirely unlike how neurons form their
connections over time, if one considers how the complicated
network of roots beneath the ground connects trees in a forest.

Interestingly, and as a bit of an aside, given the networks of vast
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connections/roots that trees share, trees at remote distances can
be warned about impending dangers, such as disease or pests, and
can attempt countermeasures to protect themselves (Wohlleben
2016). To streamline information processing, periods of pruning
(imagine trimming back the branches of a bush or tree) help these
structures become more efhicient (Paolicelli et al. 2011; Fleming
and McDermortt, 2024), although it is thought that memories can
be lost in this process. One model of Alzheimer’s even suggests
that it is the pruning process that has gone haywire in the brain
(Hong et al. 2016; Wen and Shen 2024). Fortunately, this is not
the case for the healthy brain, although these pruning processes
are still active. However, there are periods of active pruning that
can interfere with memory to a greater extent than others, such
as occurs during adolescence, which may be a contributing factor
to the phenomenon of childhood amnesia (Bauer 2013; Bauer
and Larkina 2014), where many individuals cannot remember
events from before about 2.5 years of age, although additional
factors, such as the development of a stable self-concept (Ross et
al. 2024), are also critically important.

The main point of this chapter’s current section is to note that
information processing depends on what is happening at a neuro-
nal level. The neuronal level includes the structure of connec-
tions, which are exceedingly complex, as well as the biological
processes among them. The ways in which these processes occur
are generally thought to be universal at a biological level, but the
architecture itself varies greatly, as do some of the processes. As an
extreme example, there have been experiments with genetically
bred “knock out” mice where receptor sites for opioids have been
eliminated (Kieffer and Gavériaux-Ruff 2002). If there are no
receptor sites for these neurotransmitters, injecting these mice

with opioids will have no behavioral effects. Similar effects are
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seen in the simple worm Caenorhabditis elegans that is being used
to investigate the link between dopamine activity and opioid
addiction (Ide and Tkeda 2024). Dramatic impacts of the drug
curare on humans have also long been known (Elsherbini and
Backman, 2024). For example, in order to move, a specific type
of the neurotransmitter acetylcholine needs to activate muscle
movements—but if these receptor sites are blocked with the drug
curare (Trautmann 1982), a person can be completely paralyzed
even if they desire to move (Anderson 2010). Although it may
be hard to make direct connections to inclusive learning with
some of these examples of neuronal processing, one place where
it may be easier to see the connection is with trying to make safe
learning environments.

Most readers are likely familiar with discussions about the
fight or flight response, and how the nervous system can be
overwhelmed and make it so learners are unable to fully be in the
moment. Learners bring all sorts of trauma into the classroom we
may be completely unaware of; trauma-informed teaching is one
way educators grapple with this issue (Brunzell et al. 2019). In
general, the more we create spaces that feel safer for all students,
the more we can minimize the disruptive effects of internal ight
or flight biology on the learning experience. Again, even here,
the biology of each person varies. In certain situations, women
may not have the same fight or flight experience as men, espe-
cially when oxytocin, the bonding hormone, is released. In these
cases, women may have reductions in fear responses and engage
in a ‘tend and befriend’ response that may be very different than
responses of men to threatening situations (Cohen and Lansing
2021; Funder 2019). However, it is worth noting that gender
differences do not capture the full spectrum of human behavior,
that we are more than just our biology, and that plenty of men,
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women, and nonbinary individuals will exhibit differences in
biological and psychological predispositions in the face of threat.
As a general rule, different people may require different types of
structural support when faced with threatening situations, but a
safe learning environment for all can help alleviate hidden trauma
and stresses impacting learners.

Although there appear to be seemingly universal ways in
which our brains process information, even at the level of neuro-
nal connections and processes, there can be notable differences;
this is where we turn our attention to the neurodiversity or differ-

ences of brain systems.

NEURODIVERGENCE

As noted previously, there are differences in processing that occur
in the neuronal architectures of all individuals. Even identical
twins, who share the same genome to begin with, start to have
differences in gene expression as the result of epigenetic processes,
or the turning on or off of specific genes (Funder 2019), and even
have fingerprints that are distinguishable from each other (Srihari
et al. 2008). Indeed, advances in forensic science are attempt-
ing to exploit differences in DNA and epigenetic differences to
distinguish between identical twins when crimes are committed
(Skrant et al. 2024). Experiences, and when those experiences
occur, cause different types of neuronal expression depending
on the developmental stage of an organism. Even something
that may seem relatively fixed and dependent on genetic factors
can rely on having certain experiences during certain windows
of time. Kittens, for example, will not develop neurons that are
specifically sensitive to lines of a given orientation in the visual

cortex of the occipital lobe if they are not exposed to those lines
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within a critical or sensitive period of development (Parrey 2024;
Tretter et al. 1975). If exposed to horizontal lines during this time
they will see them but not vertical lines, and vice versa if only
exposed to vertical lines. So, if there can be great neuronal diver-
sity for even identical twins, imagine how many differences can
occur for individuals with atypical neuronal development, such as
individuals diagnosed with synesthesia, autism, or schizophrenia.
People diagnosed with synesthesia may experience a blending
of senses, e.g., visual experiences associated with certain sounds
(Ward 2008). People diagnosed with autism may have differences
in prefrontal regulation of brain regions responsible for repre-
senting and mimicking others (Yates and Hobson, 2020). People
diagnosed with schizophrenia commonly experience auditory
hallucinations, such symptoms being associated with abnormally
high dopamine levels and neuronal receptor sites (Howes and
Kapur 2009; Stellakis et al. 2024).

Even with individuals who are assumed to have relatively
comparable neurological systems and processes, when experi-
ences happen at different times, different pools of neurons are
recruited as part of that learning process to become the foundation
of long-term memory (Ward 2015). For example, it is possible
to see how similar but different neurons are recruited when one
learns the piano at a young age, during adolescence, or in later
years (Ward 2015), or when one learns a new language. People
who know more than one language can lose the ability to under-
stand one language but not the other after a stroke, as the pools
of neurons supporting the understanding of each language are
different, and where some have survived, others have not (Ward
2015). Advances in investigating similarities and differences in
brain organization and function suggest that everyone’s brain is

unique, yet comparable to others (Dworetsky et al. 2024).
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The advances in this research will allow researchers to better
appreciate and predict how subsets of individuals learn and process
information based on the organization and function of the brain.
These differences again suggest a one-size-ts-all approach will
not be effective with all learners, and that being open to learning
about individual preferences or capacities for learning remains
an important consideration. Although learners are not always
accurate in identifying what truly benefits their learning, simply
asking them about and acknowledging their preferences is a form
of inclusion.

Ultimately, experience is a great architect of our minds.
Research indicates that rats raised in enriched environments will
have many more neuronal connections than rats raised in impov-
erished ones (Rosenzweig and Bennett 1972; Khalil 2024). But it
is also true that mice who are naturally more exploratory when
young create a greater range of experiences that in turn increase
the number of neuronal connections in the brain (Funder 2019).
Everyone is thus a mix of their genetic propensities and their
ultimate experiences. These experiences include different cultural
experiences that shape and craft our brains in different ways. As
noted, using just one blueprint or cultural context for explaining
or understanding things essentially guarantees that a lot of people
are going to miss out on the experience. This would be expected
to be especially true as diversity increases within a community.
What this means, circling back to knowledge structures and the
information processing model in figure 1.1, is if we do not have a
sense of what these knowledge structures are (including self- and
community-schemas), we cannot tap into one of the many great
resources available to any learner to help shape their immediate

experience and understanding.
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INCLUSIVE STRATEGIES TO INCREASE CAPACITY:
ATTENDING TO PROCESSING AND CULTURAL
CONCERNS

Although we have dropped some hints about potential inclusive
strategies that one might use to take advantage of universal and
independent ways the brain processes information, we want to
step back now and provide a wider view of inclusive strategies
more generally, especially ones that are culturally responsive
(Abdalla and Moussa 2024). Scholars and practitioners have
embraced many common inclusive strategies to enhance learn-
ing. This section will examine the following: relative importance
(through structural recognition and cultivating productive rela-
tional connection) and designing inclusive curriculum. We
believe that attending to these approaches while being mindful
of the ways the brain processes information and cultural consider-

ations will ultimately increase the capacity for all students to learn.

RELATIVE IMPORTANCE

As practitioners of learning, we know that the level of impor-
tance a topic holds for the learner is a critical factor a critical
factor to one’s engagement with the learning process. Our own
excitement and passion for a topic can generate interest, but
to maintain interest and engagement, the information must be
relevant to students in some specific and important ways. Three
ways to increase the relative importance of information are 1)
attending to structural recognition, 2) cultivating productive
relational connections, and 3) using learner-generated content
(Ladson-Billings 1995, 2014; Paris 2012; Felten and Lambert
2020; Freire 2002).
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First, we will examine the importance of attending to structural
recognition. When people talk about structural strategies as part
of inclusive approaches, they frequently focus on the number of
people you have from different groups. Although broad repre-
sentation is indeed important, it alone will not address structural
recognition of others. For example, jigsaw learning approaches
construct diverse groups comprised of members from different
identity groups where each member has some expertise others
must depend upon. Although this can lead to improved rela-
tionships and learning outcomes, Vives and colleagues (2024)
found that even when producing positive results, it sometimes
yields mixed outcomes. For example, in some of the original
research with jigsaw learning, it was not as helpful to Mexican
American students who were not comfortable with how they
sounded while talking in front of their peers (Aronson 2012). In
addition, these kinds of discussions around broad representation
often rely on assumptions about groups that risk essentializing
them (i.e., making individuals feel like they are characterized
by group stereotypes instead of individual characteristics), and
research shows that just making numeric changes often fails to
create more inclusive environments in-and-of-itself (Haslerig
et al. 2013).

Within educational settings, inclusive strategies addressing
structural concerns seek to recognize local, regional, and national
contexts surrounding issues relevant to our learner population.
Our learners carry their contextualized experiences into our class-
rooms or programs with them. Recognizing and being cognizant
of those experiences accomplishes two important tasks. As their
contextualized experience is recognized, they can begin to see
the connections their curricular experience has in their own lives
(Eden et al. 2024; Ladson-Billings 1995, 2014; Paris 2012). The
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recognition also helps educators identify potential knowledge
structures and self-schemas that shape understanding of learners.
Second, it has the potential to impact mindset and self-efhcacy
(Marzano 1998; Rocha et al. 2024). When students and teachers
recognize the structural impacts, this allows them to take on an
alternative perspective. Instead of only being passive participants
either feeling powerless as they are objectified by the structure or
feeling guilty for unwittingly being the beneficiary of the struc-
tures, they can embrace the role of being active agents working
on the challenges. For example, when a speaker acknowledges
that the land audience members are on was first inhabited by
indigenous people, this highlights an understanding of an other-
wise disenfranchised group. This allows all audience members to
reflect on their own group memberships and provides an entry
point for individuals who may often feel that they are not repre-
sented in typical conversations.

Structural recognition can also be enhanced through linguistic
engagement. As we discussed eatlier, language cues automatic
processing shortcuts (Nanay 2024; Stroop 1935; Ward 2015), and
thus, it is incredibly important in shaping our learning for better
or worse. Consider how having different languages of origin,
where some meaning is not easily translated from one language
to another, might influence processing and understanding. Profi-
ciency in or holding space for multiple languages to be valued
and embraced can help improve communication and connection.
Further, how we linguistically represent ideas and experiences is
important but so is how we linguistically mark identities, includ-
ing or excluding our fellow community members (Paris 2012).
Inclusive strategies for linguistic engagement encourage us to
learn to use each other’s pronouns, know and correctly pronounce

each other’s names, become accustomed to accents different from
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our own, begin learning different languages and expressions,
and always work on how we describe different groups of people,
humanizing rather than dehumanizing them.

Additionally, cultivating productive relational connections is
important to increase the perceived relative importance of new
information (Felten and Lambert 2020). Relationships are ever
present in everything we do, and developing good relationships
with learners is appropriately one of the first things most instruc-
tors focus on. Indeed, relationships have been shown to be an
important factor in students’ learning, belonging, and persistence
in college and in promoting job satisfaction years after graduating
from college. Relational connection happens in a lot of ways:
instructor with learner, learner with learner, and learner with
curriculum (content and modality).

With any of these connections, feeling understood and valued
and having a positive and productive place in the community is
crucial to our internal desire and belief in our capability to grow.
When we know our students beyond the surface level, we can
also use that knowledge to make our curriculum (content and
modality) and facilitation more effective. When we find ourselves
connecting more with some students over others, we have an
opportunity to interrogate what makes some of those connections
easier, considering what implicit, unconscious biases might be
operating within us. Facilitating more productive peer to peer
dynamics can also produce a positive learning impact (Hammond
2015). Poor facilitation of those dynamics has been shown to
have the reverse effect. Inclusive strategies attending to relational
dynamics focus on 1) exploring productive ways of coming to
know our students and ourselves as whole persons, 2) recogniz-
ing and valuing people for who they are, their experiences, and

their contributions, and 3) constructing curriculum in ways that
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cultivate positive and productive connections in learning. For a
deeper focus on facilitating relational dynamics, see chapter 3.

Lastly, using learner-generated content, a concept foregrounded
in Freire’s (2002) foundational work in critical pedagogy, Peda-
gogy of the Oppressed, can be especially useful for increasing
the perceived relative importance to students for learning new
information. As noted previously, the brain activates deep learn-
ing when that learning is somehow connected to the self and
self-schemas. Oftentimes, we appropriately make sure that our
examples come from a variety of diverse backgrounds so that
learners will connect with those individuals and the materials at
an important level. However, it may be perceived as formulaic
if it still does not connect to the individual in meaningful and
specific ways. One way around this is to structure examples in a
way that requires the learner to provide self-generated content
that he, she, or they can then explore further. The methods of
exploration need not change, but if the examples and/or data
to be examined is generated by the individual, it is going to be
something that is relevant from the beginning to the end of the
task. Because it is connected to the self, it will be much easier to
draw upon a wealth of existing knowledge in the brain while
completing the task.

DESIGNING INCLUSIVE CURRICULUM (OFTEN
ADDRESSED AS CURRICULUM INTEGRATION)

Inclusive strategies in this area focus on curriculum and the
connections it makes with our diverse student body. A more
comprehensive understanding of the roles many people have
played in our disciplines is important to all students’ learning.
Recognizing that there is some challenging work ahead, it is
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reasonable to state that much of our curriculum could provide
more representation with respect to the diversity of our learning
communities. There are many prominent exemplars (scholars,
leaders, artists) who have been underrepresented in curricula who
are women, Black, indigenous, people of color, LGBTQ#+, or
neurodivergent. Recognizing such diversity in the curriculum
provides a sense of belonging and establishes the relative impor-
tance for learning the material.

Learners also find themselves more comfortable with different
kinds of modalities from individual to external processing, to
small group discussions, to discussion forums, to video engage-
ment (Gay 2010). Universal Design for Learning focuses on
both providing multiple modalities and working to ensure each
modality is as broadly accessible as possible (Bastoni et al. 2023).
In what ways is our curriculum representative of and accessible
to a wide range of students is the primary question that such an
approach attempts to answer.

If we appreciate Paris’s (2012) concerns about the dangers of
essentializing when attempting to recognize diversity within and
across excluded groups, then accomplishing connection through
representation for all our learners in the content is very challeng-
ing. There is, however, some promise in curriculum design that
allows learners to insert more of their own experiences. As such,
many inclusive practitioners have explored immersive pedago-
gies to help develop connection and motivation. Some common
approaches include service learning, role plays, simulations, and
even learner-generated content exercises where students in
one way or another contribute part of who they are, which as
noted contributes directly to perceptions of relative importance.
Research has shown these can be effective when facilitated well,

which often includes critically reflexive engagement throughout
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the practices (Hammond 2015). In summary, inclusive strate-
gies in this area seek to ensure our selected readings, videos,
images, and various engagements better represent the diversity
of our learners; to provide multiple modalities to be as accessible
as possible; and to design engagements that allow learners to
immerse themselves in their learning engagement. They also
allow learners to connect to their existing knowledge structures
and to develop this knowledge further in a way that is truly tied
to their unique experiences.

SUMMARY

This chapter attempts to cover some general ideas around infor-
mation processing, the brain, and inclusive strategies to improve
learning. It addresses 1) universal ways the brain processes infor-
mation by providing a general model of information processing,
as well as some aspects of the brain and neuronal processes that
underly this model, 2) cultural differences and its impact on
processing and knowledge, 3) the importance of neurodivergence
in understanding individual variation of this universal design, and
4) inclusive strategies that could be used strategically to improve
learning. A fundamental truth that we hope is revealed by this
chapter is that every individual is very much tied to the fabric of
their mind. That fabric is made by the neurological structures that
are organized in long-term memory. Those structures, in turn, are
uniquely shaped by our experiences, reflect the communities to
which we belong, and our intersecting identities. By connecting
material to those structures, we are making learning more acces-
sible. Although the chapter represents only a first step in linking
the brain directly to inclusive approaches, we believe attempting

to make such links is imperative for deep and meaningful learning
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to occur. Of course, we do not recommend attempting to change
everything you do all at once. Pick one thing and see how this
change impacts student learning. Every important journey begins
with that first small step.
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CHAPTER 2

Adopting, Implementing, and
Evaluating Inclusive Teaching
Practices

Chris Drue, Rutgers University
Christina Bifulco, Rutgers University

INTRODUCTION

Every student encounters obstacles or barriers that hinder their
success or make them doubt their ability to reach their academic
goals. These obstacles could be caused by lack of prior knowl-
edge needed as a foundation for new learning, unreliable internet
access or lack of access to other technology, illness of one’s self
or a family member, a comment from an instructor or other
student that led one to doubt their ability, or a broken elevator
that prevents one from reaching their classroom. These barriers
and others like them are unevenly distributed and experienced
by students at our institutions. For some students, these barriers
are rare and surmountable, but for other students, the barriers
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