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What is learning? What is truth? What do we value? What do we do, or should do, with what 
we value to advance human dignity in our learning systems? How do we face the uncertainty of our 

external world while seeking to learn these truths and values about ourselves? These 
epistemological questions concerning our metacognition, axiology, and logic have been continually 
reframed by many educators over the millennia to shape new approaches to teaching and learning. 

From ancient western and eastern philosophers to today’s evidence-based teaching and learning 
practices, the notion, constructs, and approaches of what is ‘education’ itself has continually evolved 
under new imperatives, new technologies, new innovations, and new understandings of what 

constitutes knowledge. In the last few centuries, an entrenched world construct and belief system 
posits a duality between body and mind and has “sought to divorce the mind from the senses” 
(Rendon, 2014, p. 135). The acquisition of knowledge has become regarded as separate from 
wisdom, and this cognitive dissonance has resulted in some loss of ancient wisdom (Watson, 2019). 

It has prolonged systemic trauma and “perpetuated the subjugation and exploitation of minds, 
bodies, lands” (Yellowbird, 2005). This year, amidst brimming contention with historically inequitable 
systems and a debilitating global pandemic that has halted traditional educational practices and 

forced rapid pedagogical transformations, with learning shifting to virtual modalities, more normative 
light has been shed on inconsistencies and imbalances. Too many students are not being served by 
the traditional model of education (Jack, 2019; Soares and Choitz, 2019; Ahmed, 2012). Our 

pressing reality posed by this year means institutions must grapple with adaptation to covid-19 as 
well as structural racism and systemic injustice. This results in compelling imperatives for 
transformation, innovation, and change in education. However, what if, our entire notion of education 
is wrongly premised on presuppositions that “act against wholeness and appreciation of truth in all 

forms” (Rendon, 2014, p. 135)? That is to say, what if, at the root, our notions of education have long 
denied our authenticity as human beings? What understandings are we missing today to facilitate 
impactful transformations? How may new technologies and understandings of neuroscience help 

inform more holistic learning design in higher education? This study explores emerging affordances 
of neuroimaging technologies for learning design and seeks to highlight holistic learning practices 
as a form of needed healing in education. Following this paper is presentation of a didactic learning 

aid designed to help sensorially demonstrate the interconnectedness of our brain’s wiring and how 
advances in neuroimaging technologies afford better understanding of embodied cognition.  

Cortico-centric myopian views of cognition may be attributed in origin to Rene Descartes’ 
proclamation, during the 17th century, that “there is a great difference between mind and body, 

inasmuch as body is by nature always divisible, and the mind is entirely indivisible... the mind or soul 
of man is entirely different from the body” (McNerney, 2011). Though as Steve Johnson reminds us 
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in “How We Got to Now,” causality can take surprising turns in multiple scales of experience when 
we engage in “long zoom” analysis (2015, p. 5), much of modern societal disequilibrium with nature 

seems to point towards the era of enlightenment. Johnson’s term has taken new meaning in the year 
2020 as much of our societal work, learning and play now entraps us in our own “zoom” squares of 
digital interactions. We may choose to find humor in observing, yet again, how modern science and 

innovation’s ways of representing “pursues and entraps us” as well as nature in a “calculable 
coherence of forces” as Martin Heidegger intricately outlined for our consideration in his seminal 
piece, “The Question Concerning Technology” (Heidegger, 1977). Thus, if we were to accept that 

our limited senses curve causality, what have we been missing? And what is now being revealed by 
new neuroscience insight? How may we see, understand and apply that insight in design of more 
holistic learning spaces that advance social justice and respect for human dignity?  

Societal systems, including higher education, were originally designed with stratification, 

inconsistencies and rigid structural boundaries that have engendered exclusion, cultural 
misrepresentation and fall to Malthusian trappings due to focus far too often on knowledge 
consumption and not knowledge construction (Biesta, 2017; Ahmed, 2012; Rosen, 2010; hooks, 

1994; Freire, 1972). Coupled with limited understanding of how our brains function, for after all, we 
barely have begun to understand the functional neurological processes of learning, our society has 
bestowed greater value to our intellectualism than our intuition. Cartesian views have resulted in 

persistent “mythologies of technology” (Watson, 2019, p. 17) devaluing indigeneity and advancing 
systemic inequities between the object and subject of what we study. It has resulted in misguided 
dualities between content and contemplation; between individual and human community; between 
multiculturalism and humanism; and between academic learning outcomes and personal 

development outcomes (Rendon, 2009, p. 142).  
Embodied cognition has only been studied empirically in the last half century (McNerney, 

2011). Nascent learning theories and holistic learning practices informed by advances in cognitive 

science and neuroimaging technologies are posited on emerging multidimensional evidence that our 
brain functionality and purpose is rooted in movement, not just thinking, and acknowledge emerging 
understandings on how cognitive processes are entangled as parallel and integrative process 

systems (Budding and Shaw, under review; Mitchell, 2018; Galetzka, 2017; Shine and Shine, 2014; 
Pessoa, 2008). This means our cognition and learning is not just confined to our cortices:  

“Cognitive science calls this entire philosophical worldview into serious question on empirical 
grounds... [the mind] arises from the nature of our brains, bodies, and bodily experiences. 

This is not just the innocuous and obvious claim that we need a body to reason; rather, it is 
the striking claim that the very structure of reason itself comes from the details of our 
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embodiment... Thus, to understand reason we must understand the details of our visual 
system, our motor system, and the general mechanism of neural binding.” (ibid.) 

This “unconcealment” (Heidegger, 1977) in our comprehension of how we learn, afforded by 
emerging neuroimaging technologies, has resulted in a better understanding of the circuitry of our 
brains, neural function and connectivity. Thanks to  computed tomography (CT), magnetic resonance 

imaging (MRI), functional MRI (fMRI), and positron emission tomography (PET), we better 
understand viscoelasticity, neural nerve fiber trajectories, and can create maps of brain axonal 
connectivity (Wang and Ye, 2016; Bulte, 2011; Esopenko, 2011). These technologies have afforded 

the analysis of the global connectivity patterns of the human brain and development of models of 
neural architecture that deepen our understanding of the structural, functional and effective neural 
connectivity. It has advanced clinical diagnostics, including better understanding of cognitive 
conditions and behaviors that impact learning such as autism, down syndrome, traumatic brain 

injury, dyslexia, dyscalculia, and attention deficit disorder. It has created an opening for a new field 
of study, Connectomics, which aims to provide “comprehensive maps of neural connections, with 
the ultimate goal of achieving complete coverage of any given nervous system.... [and] deliver 

insights into the principles that underlie [neural] network architecture and uncover how these 
principles support network function” (Sporns and Bassett, 2018). Thanks to neuroimaging 
technologies, we also better understand how sensorimotor experiences impact language 

comprehension, including how autonomic responses in subcortical processes aid processing and 
consolidating memory, auditory and visual input for language processing (Glenberg, 2015). This will 
have deep implications for how special needs programs are designed going forward. Such deeply 
meaningful empirical evidence brimming forward is only beginning; "even though we have known 

the connectome of the nematode worm for 25 years, we are far from reading its mind. We don't yet 
understand how its nerve cells work” (Seung, 2012). Yet it is possible to recognize alignments of 
what we are seeing with “ancestral wisdom” about who we are as humans and how our physical 

bodies influence our cognition. We are being reminded of the situated meanings of our bodies in the 
context of our physical, social, political, environmental and natural world (Moquino, 2020; Watson, 
2019; Benjamin, 2019; Rendon, 2012; Yellow Bird, 2005).  

With this new understanding of embodied cognition, how do we deconstruct and decolonize 
existing learning systems and align for greater equity, social justice? How do we break down 
embedded “codifications” of racial stereotypes (Benjamin, 2019), and white supremacy power 
structures that have devalued human dignity and have overvalued equity over efficiency?  

Among many emerging approaches that seek to “dissolve rigid boundaries between binaries'' 
(Rose, 2014), there is a common emphasis on “holistic learning;” the nurturing of learners’ senses 
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and the creation of environments that empower self-liberation in the process of knowledge co-
construction. Common principles or features of holistic learning approaches include what are 

referred to as “SSIPP principles [of support for learners]: Sustained, Strategic, Integrated, Proactive, 
and Personalized” (Eynon and Iuzzini, 2019, p. 48). Promising holistic learning models and practices 
include: 

• Radical Indigenism as a framework to question our Western framing of knowledge. It posits 
that “indigenous people possess entire philosophies of knowledge capable of generating new 
knowledge through different models of inquiry from those used in Western philosophy” 

(Watson, 2019, p. 18).  
• The Montessori Pedagogy was in many ways a forerunner in holistic learning approaches 

as Maria Montessori advocated for the application of science and peace theory  in education 
and proposed, “first the education of the senses, then the education of the intellect” (1917) 

long before neuroimaging shed empirical light on embodied cognition theories.  
• Indigenous Leader of the Cochiti Pueblo tribe and Montessori Guide, Trisha Moquino, invites 

us to begin holistic learning with value reflection and acknowledgement of colonial and 

settler mentalities, including unceded lands and exploitation of people in our current 
systems, which leads to “cognitive dissonance when not affirmed” (Moquino, 2020, 
September 27). 

• Laura Rendon’s Sentipensante (Sensing/Thinking) Pedagogy invites us to open dialogues 
in higher education to “disrupt and transform the entrenched belief system, asking instructors 
to “work with individuals as whole human beings—intellectual, social, emotional, and spiritual” 
(2012, p. 135). This requires first most recognizing the assets of marginalized students, 

including resistant capital, navigational strength, ethic consciousness, and ‘ganas’ (i.e. a 
sense of perseverance merged with passion). It also requires being open to discomfort and 
vulnerability on the part of instructors because the current system “privileges separation, 

monodisciplinary, competition, intellectualism, and passivity at the expense of collaboration, 
transdisciplinarity, intuition, and active learning, especially focused on social change” 
(ibid.).  Classroom strategies suggested by Rendon include: auto ethnographies, slam poetry, 

art-based projects, service-learning with reflection, journal writing and music/dance.  
• Universal Design for Learning (Rose et al., 2006; Meyer et al, 2014) offers a widely known 

framework for implementing inclusionary practices in the classroom.  
• Black Feminist Speculative Theories advocate for greater intersectionality, liberatory 

practices and encourage daring courage in the reimagination of learning design that “subverts 
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the stories white supremacy tells us and proclaims about us” that hinders our ability to “not 
just survive, but thrive” (Gunn, 2020).  

• Problem-Based Learning Pedagogy is grounded in constructivist learning theory and aims 
to foster critical analysis and real-world problem-solving skills in learners by engaging them 
in student-centered learning (Barrows and Kelson, 1993).  

• College Unbounded’s academic model is student-driven and facilitates independent 
learning and co-creation of courses, projects and studies through personalized degree maps, 
action research projects, leadership and change competency experiences, and cohort-based 

learning (Soares and Choitz, 2019).  
• Open Pedagogy coupled with Open Education Resources also seeks to engage students 

in experiential learning projects focused on sustainability and social justice, which position 
students as “partners in the learning process” (Eynon and Iuzzini, 2020). 

• Emotional Literacy approaches advocate for learning design that fosters greater awareness 
of our senses and important implications for success in learning. It seeks to develop emotional 
intelligence through social learning and emotional learning. (Bracket, 2019). 

• Early Intervention Services for special needs and therapeutic supports in Montgomery 
County, Maryland follow a child-centered approach that recognizes the situated meaning of 
a child’s family life experience (Montgomery County, MD, 2020). 

• When done well, High Impact Practices advance opportunities for learners to explore 
cultures, engage in experiential learning, develop a sense of belonging and co-construct 
knowledge (Clayton-Pedersen and Finley, 2010). 

• Value Sensitive Design (Friedman and Hendry, 2019) seeks expression and shape of 

human value with intentionality by default. This requires explicit ethical positionality on the 
part of instructors and designers in recognizing that, in designing learning engagements and 
technologies, we design ways of being. 

• The New Learning Compact is a framework that proposes a holistic approach to institutional 
transformation. It is “grounded with the premise that neither change in individual practice nor 
structural change are by themselves sufficient” and offers strategies for transformational 

change through professional learning and development (Bass, Eynon, and Gambino, 2019).  
 

More insights, frameworks and learning designs are sure to emerge as neuroimaging 
technologies and neuroscience afford deeper understanding of our thinking, sensing and the nature 

of our embodied cognition. How will we see ourselves in the future? Will we see ourselves as bits of 
information? As connections of neurons that can be uploaded to a cloud—or as holistic beings with 
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a multiplicity of sentience? Will neuroimaging technology and the knowledge we gain about 
ourselves along the path of innovation and discovery lead to a more holistic and universally 

empathetic understanding of ourselves? Or would the dark past of unethical phrenology and 
neuroimaging technologies (see a very brief history timeline here), along with the subversive 
inclination of humans’ worst tendencies, result in proclivities that circumvent the noble intentions of 

connectomics and neuroscience for understanding how we learn, work and play?  
Whether butterfly or “hummingbird effects” take hold, “coevolutionary interactions often lead to 

transformations” (Johnson, 2018, p. 5). That is to say, though the contours and our understanding 

of our cognition impact learning design may not always be linear, change is coming. From a sweep 
of institutional statements across the higher ed landscape (McNair et al, 2020), it seems clear that 
institutions are well-aware, perhaps now more than ever, that they must do better to serve learners 
in an age when knowledge consumption is not enough. During a time of high trauma in the public 

consciousness due to a global plague and exposed systemic inequities, advancing social justice 
ideals is not enough without holistic care, kindness, and value-sensitive design. As emerging 
neuroimaging technologies and neuroscience insights continue to offer a well of new insights for 

learning design, it may propel us towards a more authentic understanding of our sense of being and 
revert us to greater appreciation of the importance of “life in symbiosis with nature” (Watson, 2019, 
P. 18). Universities would do well to respond by aligning teaching and learning practices, as well as 

internal organizational value frameworks, with emerging insight into embodied cognitive theories and 
approaches that aim towards a more holistic learning paradigm. For, as Neurologist and Holocaust 
survivor, Dr. Viktor Frank, reminded us with his knowledge and wisdom: “Between stimulus and 
response, there is a space. In that space, is our power to choose our response. In our response, lies 

our growth and our freedom” (Kelleher-Kukolic, 2020). 
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Study Artifact 

 
Cristina Benitez 
1. Sketch of Functional Areas of the Brain, 2020 
Graphite pencil and marker on sketch paper 
45.7 cm x 61 cm (18 in x 24 in) 
 

 
Cristina Benitez 
2. Didactic Learning Aid, Puzzle of Functional Areas of the Brain.  
Lasercut Wood, 
22 cm x 28 cm (8 in x 11 in) 
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Cristina Benitez 
3. Didactic Learning Aid, Embodied Cognition and Conectomics 
Lasercut Wood, 
22 cm x 28 cm (8 in x 11 in) 
 
 
Description 
My learning artifact is (1) a sketch of the functional areas of the brain used to create a (2) laser-cut 
wood puzzle inset (3) with holes to stake representational nodes from which colored thread may be 
intertwined to show neural pathways and circuitry. This didactic learning aid may serve to 
demonstrate how neuroimaging technologies have advanced from offering a static view (2) of the 
brain functional areas to (3) providing a sense of the nerve fiber trajectories and maps of brain 
axonal connectivity. Neuroimaging technologies have afforded deeper understanding of embodied 
cognition, how our brains are wired and how we learn (though there is much more to learn about 
how our nerve cells actually work). This in turn, has the potential to inform more holistic learning 
design in education. Thanks to neuroimaging technologies, the emerging field of Connectomics 
holds potential for revealing powerful new ways of understanding how we think and who we are as 
human beings. 
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