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ABSTRACT 

Scientific research on the brain underpinnings of learning is called educational neuroscience. As 
demonstrates, the fundamental issues in learning may be solved by educational neuroscience. In light of 
the notion that perhaps the human psyche is a system composed of around a hundred billion neurons 
(neuron cells) that transmit signals to one another via roughly 1,000 trillion synaptic connections, 
educational neuroscience may be defined as the research of the "educational equipment" from the 
viewpoint of data perceptual processing. The learning methods and results are ultimately controlled by 
this "central nervous system." The cerebral cortex is the term for the covering of the brain tissue. The 
forehead, parietal, occipital, and two temporal lobes make up its five projections, which are separated in 
left and right cortex. The idea that certain regions of the cerebrum are in charge of certain aspects of the 
brain's purposes is broadly acknowledged and confirmed by experiments conducted. This idea is 
illustrated by the brain cross-sections, where the different brain regions are identified. Although the 
position and operation of the domains connected to mathematics yet require additional investigation, it 
is generally agreed that the parietal cortex performs the far more significant function in acquiring and 
retention of mathematical ability. A variety of perspectives on how the brain works are also available. 
Using technological advances, the field of educational neuroscience investigates the events that take 
place during the study of mathematics. 
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INTRODUCTION 

Learned sciences, developmental psychology, 
and other disciplines are all incorporated into 
the wide and developing field of educational 
neuroscience, along with methodologies and 
viewpoints from each. A discussion of the 
consequences of recent advances in 
neuroscience for teaching was the original goal 
of educational neuroscience. The initial 
arguments, that date to the 1970s, centred on 
whether it was even worthwhile to analyse 
neuroscience discoveries for teaching and, if so, 
what specific concerns and difficulties in 
education neuroscience discoveries have 
consequences for. Up until now, educational 
neuroscience has served as an 
integrated framework wherein two separate 
disciplines-neuroscience and education can 
communicate. The understanding of 

neuroscience discoveries for academia and 
practice, as well as raising neuroscience 
knowledge inside the pedagogical community to 
mitigate the detrimental effects of neuro-beliefs, 
are the key themes that define the area. But 
because it is a young interdisciplinary area, 
educational neuroscience is still developing a 
society of researchers as well as articulating its 
key issues, research methods, and conceptual 
approaches (Han, H. et al., 2019). 

Educational neuroscience is a novel approach, 
which has been discussed in the various studies.  

  
 
  

mailto:kdev61981@gmail.com


Neuro Quantology | September 2022 | Volume 20 | Issue 9 | Page 3784-3789 | doi: 10.14704/nq.2022.20.9.NQ44434 
Kapil Dev/ A STUDY OF VARIOUS DIMENSIONS AND ROLE OF EDUCATIONAL NEUROSCIENCE: A QUALITATIVE RESEARCH 

 

3785 

 

Figure 2 ability, Motivation and Attention, 
Health and Nutrition 

Source: Thomas and Ansari (2018)  

Jamaludin, A., et al. (2019) proposed that a 
trainee is a process that operates at the 
neurological, physical, intellectual, and cultural 
levels. Connections among and throughout 
procedures and level have an impact on the 
neurological, intellectual, and community levels, 
as well as backwards from one level to the next. 
Educational theories have historically been 
segmented in character, frequently focused on 
sub-processes or sub-levels of the system within 
the framework of ancient ideologies. For 
instance, concepts of cognitivism put a 
significant stress on human growth and 
understanding creation that is communally 
located, whereas concepts of social 
constructivist theory pay very little 
consideration to individual distinctions and 
variations. They both concentrate on the 
internal procedures and interconnection which 
actually occur all through studying, invalidating 
behavioural patterns or external behavioural 
patterns of education. It is vital to have a more 
holistic and thorough knowledge of education in 
order to recognise how intricate and 
interconnected instructional strategies are by 
their very nature. Such comprehension 
necessitates research studies that could trace 
and comprehend interconnections among and 
throughout instructional strategies and stages in 
order to possess the various, complicated 
aspects of the learning systems. Such efforts 
require the utilisation of numerous scientific 
sources of evidence, over a variety of data 
collection and analysis stages, guided by 
numerous theoretical perspectives from various 
disciplines. 

Campbell, S.R. (2006) In general, a number of 
humanist, sociological, and technical viewpoints 
are used to study relevant issues pertinent to 
mathematics education. To much more 
successfully educate and advance existing 
researchers and practitioners in mathematics 
education, these diverse fields must be 
narrowed down, combined, and broadened. 
With such objective in mind, this scientific 
report proposes neuroscience in mathematics 
education as a fresh area of study. The field of 
educational neuroscience is quickly growing and 
has the potential to be fundamental. Two 
fundamental points are generally agreed upon. 
Firstly, study into how the neurosciences may 
influence educational practise and vise-versa 
that is well-reasoned and substantial proof is 
what defines educational neuroscience. The 
foundation of educational neuroscience is 
cognitive neuroscience, which is influenced by 
and impacting research study in cognitive 
science. Therefore, the distinctions of 
educational and cognitive neuroscience can be 
illustrated by the latter's conundrums 
concerning the nature of awareness, how it 
develops, as well as how it might conceivably 
develop from the functioning of neuronal 
systems. The actuality and importance of 
awareness, in contrast, are regarded as givens in 
educational neuroscience; they are used as a tool 
rather than as a subject for explanation or denial 
(Campbell, S.R., 2006). In the context of 
Cognitive enhancement, the Figure 2 explains 
the various dimensions pertaining to it.  

 

Source Dresler et al. (2018) 

Figure 2 Cognitive enhancement interventions 
differ across several interdependent dimensions 
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LITERATURE REVIEW 

Campbell, S.R. (2006) said thatwhen studied 
from a "hard" scientific viewpoint, neuroscience 
does have the advantage of limiting its attention 
to specific elements of neurological activity that 
can be explained completely in terms of brain 
network, methods, activities, and roles. On the 
contrary hand, neuroscience that adopts a much 
more holistic perspective does have the 
privilege of not having to attempt to explicate or 
rationalise the personal experiences of students 
in the context of the biological principles and 
mechanisms that underlie brain functioning. the 
prospect of an educational neuroscience, a 
brand-new field of study that draws on the 
findings of educational neuroscience and has 
accessibility to its techniques, particularly when 
applied to study lived cognition and 
understanding through personal experiences. 
So, it is appropriate to refer to educational 
neuroscience as a legitimate and complete 
neurophenomenology. The field of educational 
neuroscience is one that is rapidly growing and 
has the ability to be fundamental. Upon two 
crucial issues, there is growing unanimity. First 
and foremost, inquiry regarding how the 
neurosciences might influence educational 
practise as well as, critically, the other side 
around, must be conducted in educational 
neuroscience. Second, the foundation of 
educational neuroscience ought to be the 
cognitive psychological and educational 
study that informs and is influenced by all of 
this. 

The need for studying neuroscience has been 
found more pertinent in the post COVID scenario 
as lots of SAD (stress, anxiety and depression) 
issues were observed among students. Mittal 
(2021) The sustainability of online teaching is 
determined by a lot of parameters. Mittal (2021) 
explored four such parameters challenging the 
sustainability of online teaching out of which 
three variables namely technical challenges, 
limited interaction, and ineffective evaluation 
were found negatively affecting the 
sustainability of online teaching. However, 
fourth variable ‘bounded’ teaching was not 
found as a significant challenge.) found that 
online learning is characterised by convenience, 
suitability, affordability, and profusion. At the 
same time, it has some serious limitations as 
well like the evaluation of pupils is less effective 

online. It also struggles when it comes to 
teaching the practical subjects. Also, availability 
of resources such as internet connections, 
computers and other devices is also a challenge 
in the rural areas. 

Doukakis, S. et al (2020) quoted that the 
traditional in-classroom educational model was 
abruptly replaced by such an online 
synchronized distant model of education as a 
result of the COVID-19 outbreak. In this 
situation, teachers had to overcome the difficulty 
of changing the teachings (strategizing, planning, 
and execution) in order to address the demand 
for Emergency Remote Teaching (ERT), that 
emerged in the last few months. Eight teachers 
of privately owned secondary schools in Greece 
were interviewed as part of a small subjective 
study that was carried out to find solutions to 
these problems. The study's findings indicate 
that teachers have little or not a conceptual 
knowledge of pertinent theoretical approaches 
for correspondence courses while also 
appearing to overlook the observations of 
educational neuroscience, that also 
unmistakably point to the necessity of 
combining various truly representative concepts 
through into educational process to stimulate 
various parts of the student's brain to aid in the 
latter's education. Additionally, when planning 
and developing their lesson plans, they overlook 
crucial elements for better learning outcomes, 
including such cooperation, communication, and 
timing. Consequently, it is suggested that 
teachers be received training in the precepts of 
distance schooling and educational neuroscience 
in accordance with the Technological 
Pedagogical and Content Knowledge (TPACK) 
structure, in order to be more efficient in the 
organising, designing, and execution of 
educating. 

Flobakk, F. R. (2015). A complicated and 
interconnected system of digressive structures, 
linkages, and practises exist inside as well as 
between many discursive layers, making the 
discussion of educational neuroscience a 
challenging subject of research. A critical theory 
research is the analysis to employ in the doctoral 
thesis to examine the emergence and influence 
of educational neuroscience as a narrative. Due 
to this, educational neuroscience provides an 
intriguing subject for study. The educational 
neuroscience discussion is examined on the 
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academics, social, governmental, and Norwegian 
levels as discussed, the four critical discourse 
ideas of emerging, dominance, 
recontextualization over structural boundaries, 
and recontextualization over quantitative 
boundaries. Educational neuroscience can be 
viewed as a study that emerged from such a 
range of earlier narratives through border 
problematization, violation, and negotiations 
wherein previous narrative components are 
rearticulated in fresh discursive aspects 
(Flobakk, F. R., 2015). 

Vaughan, A. R. et al. (2020) observed that 
neuroscience study enhances dramatically 
during the past 20 years. The understanding as 
to how information, cognition, and experience 
are represented in our brains by neuronal 
activity will be aided by the analysis techniques 
used in this area. Functional magnetic resonance 
imaging (FMRI) and Event-Related Potentials 
(ERP), two recent advances in neuroimaging 
techniques, enable us to see the neural activity 
connected to particular cognitive abilities by 
observing increasing blood flow and electronic 
neural activity. In connection with these 
advancements, a concept for educational 
neuroscience has appeared, opening doors for 
multidisciplinary, transferral research relating 
many layers of study, such as brain anatomy, 
cognitive processes, behaviour, and educational 
interference. According to experts, brain science 
might contradict conventional wisdom 
regarding education-learning by pointing to 
extra subsystems that are relevant to specific 
processes and projects. The validity and 
implications of certain neuroscience studies 
have, nevertheless, been the subject of 
legitimate concerns from school psychologists, 
who have also pointed out certain inappropriate 
and unproductive uses. 

According to Doukakis, S. et al. (2019) 
Neuroscience studies have produced data that 
may change the way we think about how we 
remember. The idea that mind is malleable and 
also that memorising capability is not a constant 
and fixed state is among the fundamental ideas 
in memory augmentation. By virtue of 
theeventsthey encounter and the knowledge 
they acquire, all individuals are, in other terms, 
on a developmental path. In the brain, events 
can rewire neuronal connections, a process 
known as plasticity. Long-term functioning brain 

changes occur in this manner whenever anyone 
discovers something fresh or memorises new 
knowledge. In a comparable pattern, a person's 
mind is changed by their body's traits and 
behaviour in additional to hereditary variables. 
It is impossible to maintain that certain 
individuals were capable of achieving an 
anticipated academic achievement whereas 
others are unable to. Therefore, if students do 
not obtain the desired educational objectives, it 
isn't their fault but rather the result of other 
dimensions. Individuals must be educated to 
ensure that when they encounter a challenging 
topic, they actively work to develop the neural 
circuits required to persevere further on the 
topic instead of deciding that they are unable to 
handle it. 

Cartwright, K. B. (2012) confirmed to the 
connection of developmental and 
education psychology and literacy was 
established nearly thirty years ago. 
Nevertheless, in recent times, the field of 
development science has flourished, providing 
fresh perspectives on how kids are learning with 
significant ramifications for both general 
education and the teaching of 
literacy particularly. In order to deepen and 
enhance the knowledge of how individuals’ 
study and comprehend, educational academics 
have begun to turn to the burgeoning field of 
cognitive neuroscience. The curriculum of 
teacher education, though, have struggled to 
keep up with the quick advancements in the 
development sciences, based on a recent 
assessment from the National Council for the 
Accreditation of Teacher Education. The ability 
to control difficult cognitive activities, like 
learning, is provided by the education function 
(EF). Additionally, since EF as well as the 
corresponding brain changes track the growth of 
reading ability, research in EF has huge 
ramifications for promoting the effective growth 
of reading abilities, such as reading ability, 
prereading abilities, and comprehension skills. 
Reading comprehension is more successfully 
developed in youngsters who possess the ability 
to assimilate words' sounds and meanings in a 
flexible manner. Early childhood teachers should 
therefore aim to create chances for children to 
understand that written with spoken languages 
have a variety of components, involving things 
like alphabet, sound, and interpretations. 
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According to the most recent research in the 
developing area of educational neuroscience, the 
mind's executive attention network (EAN), that 
endorses numerous interpersonal, inventive, 
and innovative procedures as well as wildly 
different thought, is functionally different from 
default mode network (DMN), that also 
facilitates Intelligence quotient assessments of 
intellectual ability. The EAN is thought to 
underlie the abilities that are frequently 
assessed for these assessments. IQ and 
standardized intelligence exams, as well as the 
cognitive abilities they assess, are significantly 
weighted in the admittance criteria for gifted 
programmes. However, considering the 
neurological data that indicates these abilities 
could be quite separate, teachers would just be 
negligent to ignore the value of identifying 
students' interpersonal creative characteristics 
and inventiveness. That really is, by enlarging 
the admission standards to encompass more 
significant dimensions, taking into account the 
talents provided by the DMN might assist 
enhance the method wherein children are 
chosen for gifted and exceptional training 
(Gotlieb, R. et al., 2016). 

Hinton, C. et al. (2010) reviewed that both a 
reaction to a persistent societal desire and a 
byproduct of advancements in the related 
disciplines, educational neuroscience is a 
relatively new field. The outcome is that the area 
is changing, varied, and disputed as a 
consequence of the competition for power 
among many interested parties. Numerous 
international institutions and proposals have 
surfaced to give structure to such booming and 
pervasive attempts to create a scientific 
knowledge of learning, in marked contradiction 
to business owners twisting off biomedical 
innovations and snake-oil salesmen trying to sell 
so-called "neurological pedagogy." Responsible 
brain and cognitive researchers and accessible 
education personnel. 

Campbell, S.R. (2006) said that cognitive and 
educational neuroscience are the primary fields 
of possible overlapping and mutual interest 
within cognitive neuroscience and educational 
neuroscience, correspondingly. Theories of 
learning and thinking have indeed been 
developed by both, from a variety of theoretical 
stances. Both of those are interested in finding 
and developing trustworthy connections 

between such theories and brain activity. 
Cognitive neuroscience is a thriving and quickly 
growing novel concept that has emerged as a 
consequence of the partnerships amongst 
cognitive psychologists and neuroscientists over 
the last few of years. In order to move towards 
more and more scientifically-based 
experimental psychology, cognitive 
neuroscience provides additional choices and 
increased dimensions. Cognitive neuroscience is 
creating significant advances in linking cognitive 
performance to the brain and to the functioning 
of the brain, fueled by modern tactics for 
neuroimaging and guided by years of lesion 
investigations. Such improvements are 
extremely beneficial to teaching methods. This 
raises the prospect of an actual educational 
neuroscience- a brand-new field of study that is 
both influenced by the ideas, methodologies, and 
findings of cognitive neuroscience as a potential 
direction for future education-related research. 

 

CONCLUSION 

The general consensus is that neuroscience does 
have the ability to serve as a useful 
informational resource for educational theory 
and practise. Furthermore, latest survey 
research has revealed accord among teachers 
and neurosurgeons regarding the necessity of a 
connection among neuroscience and education. 
Education and neuroscience can collaborate and 
directly communicate as teachers benefit from 
neuroscience research regarding how the brain 
processes information most effectively (as a 
learning organ). This interaction could also be 
indirect since advances in neuroscience change 
our knowledge of the mental underpinnings of 
behaviour and the brain, and these mental 
discoveries may have an impact on how we 
think about and implement education policies. A 
new field of study known as educational 
neuroscience is already taking shape as a result 
of the connection among neuroscience and 
education. A larger multidisciplinary field called 
cognitive sciences, that aims to connect 
information about the brain and mind with 
understanding regarding the curriculum and 
pedagogy, includes the study of the psyche, 
brains, and education together with educational 
neuroscience. 
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