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IMPLEMENTING WILLIAMS AND SHELLENBERGER’S PYRAMID
OF LEARNING IN THE EDUCATIONAL SYSTEM:
A NEUROPEDAGOGICAL APPROACH

The purpose of this article is the analysis of theoretical and methodological aspects and perspectives of integrating
Williams and Shellenberger’s Pyramid of Learning into the neuropedagogical approach as a model for supporting
sensory-cognitive development. It also aims to investigate strategies for preparing educators to apply neuropedagogical
methods effectively. By considering European efforts, particularly through initiatives like the Erasmus+ program, this
study explores ways to advance the training and resources available to educators. The research methodology is based on
the principles of the neuropedagogical approach and analysis of Williams and Shellenberger s Pyramid of Learning theory
to understand the implications of sensory-cognitive development to understand the implications of sensory-cognitive
development within the educational system. Additionally, the study evaluates current training practices for educators in
European, Ukrainian and Saudi Arabian contexts and examines best experience for embedding multisensory strategies in
curricula. The scientific novelty of the study lies in its comprehensive analysis of Williams and Shellenberger s Pyramid
of Learning as a sensory-cognitive framework within the field of neuropedagogy. By exploring this model's application in
curricula, the article offers new insights into how structured sensory-based learning environments can enhance student
engagement and academic outcomes. This research seeks to bridge theoretical insights with practical applications within
diverse educational settings. Furthermore, it emphasizes the role of European initiatives in advancing neuropedagogical
practices and the importance of aligning Ukrainian and Saudi Arabian training programs with these standards. Conclusions.
The study supposes that implementation of Williams and Shellenberger s Pyramid of Learning within educational systems
can address significant deficiencies in current teaching methods by fostering a neuropedagogical approach that supports
various (neurotypical and neurodivergent) learners and their needs. However, the effective use of these methods remains
limited due to insufficient teacher training, especially in non-European contexts. The findings suggest that future research
should focus on validating sensory-based approaches and adapting Williams and Shellenberger s Pyramid of Learning
to suit diverse educational settings, ensuring compatibility with both European, Ukrainian and Saudi Arabian standards.
Equipping educators with neuropedagogical competencies through structured training programs will be essential to
achieving neurodevelopmentally informed educational environments.

Key words: neuropedagogy, sensory integration, Williams and Shellenberger s Pyramid of Learning, neuropsychology,
teachers training.
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Memoto yici cmammi € ananiz meopemuyHux i MemoOoL02iUHUX acnekmie ma nepcnekmug inmezpayii Ilipamiou
Hasuanna Binvsamca i [llennenbepeepa 6 ueviponedacoziunuil nioxio sk Mooeni NiOMpUMKU CEHCOPHO-KOSHIMUBHOZO
pozeumky. Takoodic ysa poboma cnpamoana Ha OOCAIONHCeHHs cmpameziil Ni020MosKU nedazoeie 00 epekmugHoeo 3a-
CMOCYBAHHA HelPOneodzociuHuUxX Memoois. 3 YpaxyeanHam €8ponelicbKo2o 00c8idy, 30Kpema uepe3 maki iHiyiamusu, aK
npoepama Erasmus+, y cmammi po32ns0aiomscs wiaaxu NOKpaujeHHs nio2omoeku ma pecypcHoeo 3abesneuents neoa-
202ie. Memooonoeisi 0ocniodcenHs 6A3yeEMbCsi HA NPUHYUNAX HEeUPOonedazoeiunozo nioxody u ananizi meopii Ilipamiou
Hasuanns Binvsimca ma lleinenbepeepa 0 po3ymiHHs GNIUBY CEHCOPHO-KOZHIMUBHO20 PO3GUMKY 8 PAMKAX OCEIMHbOL
cucmemu. Kpim moeo, y 00cnioxHceHHi oyiHIOOMbCA CYHUACH] NPAKMuKy ni020moeKu nedazoeie y €6poneticbKomy, yKpa-
iHcoKOMY ma cayOdi6CbKOMY KOHMEKCMAX i aHAi3VIOMbCa MOXCIUBOCI 8NPOBAONCEHHS MYAbMUCEHCOPHUX CmMpameziti
y HasuanvHi npoepamu. Hayrxoea nosusna yvoeo docniodcenns nonsieae y ecebiunomy ananizi Ilipamiou naguanus Bi-
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avamca ma Lllennenbepeepa sax cencopno-koeHimugHoi Mooeni 6 pamkax Hetiponedazoziku. Busuaiouu sacmocysanns yiei
MOOeNi 8 HABUALHUX NPOSPAMAX, CIAMMs NPONOHYE HOGI NEPCReKMUBU 000 Mo20, K CIPYKMYPOSAHI CEHCOPHO-0Pi-
E€HMOBAHI HABYATLHI Cepedo8ULa MONCYIb CRPUAMU 3ATYYeHHIO VUHI8 I NOKDAWEHHIO IXHIX aKa0eMiuHux pe3yibmamis.
Lle Oocnidoicenns cnpamosane Ha NOEOHAHHA MEOPEMUYHUX 3HAHb i3 NPAKIMUYHUM 3ACMOCYBAHHAM 1 PISHUX OCGIMHIX
rkoumexcmax. Kpim moeo, nazonoutyemocs Ha poii €6pONetcyKUX iHIYiamue y po3eumky HetuponeoazociuHux npaKkmux i
BANCIUBOCI Y32000iCEHHS YKPATHCOKUX | CAYOIBCHKUX NPOSPAM NIO20MOSKU Nedazo2ie i3 yumu cmanoapmamu. Bucnosku.
Y 0ocnidoicenni pobumuca ucrnosok, wo enpogadxcenus Ilipamiou nasyannsa Binesamca ma Lllennenbepeepa 6 ocgimmi
cucmemu Modice 00NOMo2mu nOOOAAMY 3HAYHT HeOONIKU CYUACHUX Memo0i8 HABUAHHS WIAXOM PO3BUMKY Hellponeoazo-
2IUH020 NIOX00Y, AKULL € CRPUSIMAUBUM OIS PISHUX YUHIE (HeUpOMUnosux i HeUpoOUsep2eHMHUX) [ 6PAX08YE iXHI nompeou.
Ilpome epexmusne BUKOPUCANHA YUX MEMOOI8 3ANUUAEMbC OOMEICEHUM Yepe3 HeOOCAmHIO Ni020MOBKY nedazo-
218, 0COOIUB0 8 NO3AEBPONENCLKUX KoHmeKkemax. Pesynsmamu 0ocnioocenns cgiouams npo HeobXiOHiCmb 30cepe0iCceHHs
MauOymHix 00cCnioxcenb Ha OOTPYHMYBAHHI CEHCOPHO-OPIEHMOBAHUX Ni0X00ie ma adanmayii Ilipamiou nasuanus Bi-
avsamca ma Llennenbepeepa 00 pisHOMAHIMHUX OCEIMHIX cepedosuly, 3a0e3neuyroyu iXHIO CyMICHICMb I3 €BPONEUCHKU-
MU, yKpaincokumu ma cayoiscokumu cmanoapmamu. OcHaujenns nedazoeis Hetiponeoazo2ithumu KOMnemeHyismu yepes
CMPYKMYPOSari npoepamu ni020moeKu Cmatne KIyosuM 071 CMEOPEHHS HeUpPOPO36UMKOBUX OCBIMHIX cepedosuiy.

Kniouogi cnosa: neiiponeoazocika, cencopua inmeepayis, Ilipamioa nasuanus Binesmca ma [llennenbepeepa, ne-
UpoOnCcuxonoeis, nid2omoska UUmenis.

Introduction. In recent years, there have been notable advancements in the comprehension of the
interplay between sensory and cognitive development, the brain, and the learning process. Scholars
across the globe in the fields of pedagogy, neuropsychology, psychology, and sensory integration
have underscored the deficiencies in traditional teaching methodologies that frequently neglect the
critical significance of sensory development in achieving academic success. The influence of globali-
sation has led to a shift in children’s education. Consequently, there is a decrease in the stimulation
of children’s sensory system, motor skills, which is affecting their cognitive development [1]. In con-
temporary times, Europe has initiated progressive educational programs, such as the Erasmus+ initia-
tive titled “Neuro-Pedagogy in Action: Innovative Strategies for Inclusive Education and Engaging
Minds”, which is focused on the advancement of neuropedagogical methodologies [2]. The program
was officially announced on October 18, 2024, marking a significant milestone in the broader effort to
integrate neuroscientific principles into modern educational practices across Europe. Ukraine actively
participates in this initiative, seeking to enhance its educational landscape by adopting innovative
approaches and fostering collaboration among educators across the continent [3]. Meanwhile, as
Saudi Arabia prepares for EXPO 2030 with an emphasis on inclusive education, there is an increasing
need to implement neuropedagogical methodologies to effectively support a diverse range of learners.
Experiencing the shortage of specialised educators, this approach could serve as a bridge, fostering
neurodevelopmentally-oriented learning environments that uphold the principles of inclusivity.

Despite advancements in understanding the role of sensory development in cognitive and aca-
demic success, traditional educational frameworks frequently lack structured approaches to incor-
porate these insights effectively. The research advocates for neuropedagogigal approach to accom-
modate learners and seeks to incorporate Williams and Shellenberger’s Pyramid of Learning as a
foundational framework for sensory-cognitive development within educational curricula.

This remains an unexplored area regarding the importance of conducting new research aimed at
developing innovative teaching techniques that recognize sensory development as a vital component
of the educational process and a foundation for academic achievement. Furthermore, the study out-
lines potential directions for future research focused on validating sensory-based methodologies and
adapting them to educational contexts and emphasizes the importance of structured teacher training
programs, building upon insights from European educational initiatives that prioritize equipping edu-
cators with neuropedagogical competencies.

Analysis of sources and recent research. Neuroeducation, or Mind, Brain, and Education (MBE)
science, has emerged as a transformative cross-disciplinary domain. By blending insights from neu-
roscience, psychology, and education, this field aims to elevate teaching and learning methodologies.
Tracey Tokuhama-Espinosa has played a crucial role in shaping and promoting this approach. In her
doctoral dissertation from 2008, she examined the establishment of standards in neuroeducation,
stressing the importance of teaching methods grounded in scientific evidence [4]. Neuropedagogy is
an interdisciplinary area that combines knowledge from neuroscience, psychology, and education to
develop teaching methods grounded in a scientific comprehension of brain operations and cognitive
mechanisms.
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Fig. 1. Pyramid of Learning [5]

Researchers require comprehensive networks from diverse fields of knowledge that encompass
social, cognitive, biological, and behavioral dimensions, which can directly or indirectly enhance and
advance educational practices [1]. This domain aims to unify contemporary findings on brain growth,
neuroplasticity, memory, emotional involvement, and sensory processing to better assist a variety
of learners. Recent research highlights the potential of neuropedagogy to enhance and modernise
educational systems, with scholars demonstrating its benefits in higher education. In 2018 researchers
Tiinde Szécsi, Laszl6 Varga, and Veronika Mak highlighted the prevalence of misconceptions regarding
the brain and its educational applications [6]. They emphasized the necessity for further research
to clarify and refine these understandings. As this body of knowledge expands, educators will be
better prepared to implement curricula that are developmentally aligned and scientifically informed.
A 2021 study by Nurmakhanova, Rakhmetova, Kassymbekova, Meiirova, and Rakhimzhanova
concluded that implementing neuropedagogical methods offers valuable opportunities to improve the
educational process [7].

An essential component within neuropedagogy is Williams and Shellenberger’s Pyramid of
Learning, a framework that elucidates the stages of sensory and motor development as foundational to
academic success. Developed by occupational therapists Mary Sue Williams and Sherry Shellenberger,
the Pyramid of Learning emphasises that cognitive development relies on the integration of sensory
and motor experiences [8]. Based on Goddard Blythe’s research, children with advanced neuromotor
functions are more capable of absorbing new information, participating in learning activities, and
effectively expanding their knowledge [9].

Research has consistently shown that movement plays a crucial role in children’s cognitive
development, enhancing their ability to focus, retain information, and engage in learning tasks.
Physical activities have been linked to improvements in memory, attention, and executive functioning,
which are foundational for academic success.

The purpose of the article is to analyse how adopting structured frameworks, such as the Pyramid
of Learning in neuropedagogical training and practice, can help foster a more engaging learning envi-
ronment, proving that sensory and motor availability are recognized as essential elements in learning.
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Presenting main material. Theoretical and methodological research by observation and
interviews. Conflicts, natural disasters, and health emergencies, as highlighted by UNICEF, have
deeply disrupted education systems around the world, leading to extended school closures and limit-
ing children’s access to essential learning resources. During the peak of the COVID-19 pandemic,
over 1.6 billion students worldwide faced school closures, causing an unparalleled disruption to edu-
cation systems across the globe [15]. As reported by Education Cannot Wait, an estimated 224 million
children affected by crises are in urgent need of access to quality education, highlighting the critical
necessity for targeted interventions in these vulnerable communities [16]. The war in Ukraine has had
a devastating impact on the country’s education system, leaving millions of children without stable
access to learning opportunities. UNICEF reports that over 5 million children have experienced inter-
ruptions to their education due to the ongoing conflict, with more than 2,600 schools damaged and
over 400 completely destroyed since February 2022 [15]. According to Alsamiri [ 18], the educational
system in Saudi Arabia struggles to provide teachers with the necessary training and resources to sup-
port twice-exceptional learners effectively. These disruptions to education systems have created seri-
ous challenges for children, including falling behind in their studies, struggling with basic skills like
reading and math, and a troubling rise in the number of students dropping out of school. For children
living through conflicts, natural disasters, and health emergencies, the loss of consistent access to
education deepens inequalities and threatens their ability to achieve their full potential both academi-
cally and personally.

This empirical study involved conducting structured interviews with educators through Zoom
and analyzing existing curricula in depth. The primary objective was to identify the specific chal-
lenges educators face and to highlight gaps within the educational system and learning environ-
ments that may hinder effective teaching and learning. This study examines the impact of systemic
gaps on children’s educational outcomes in Ukraine and Saudi Arabia, focusing on preschool-age
children and primary-age children. During the conducted research, at the initial stage, children
development was analysed according to factors: neuromotor development, social-psychological
readiness, motivation aspect, emotional and volitional development, neuropsychological. The find-
ings indicate a significant correlation between neuromotor development, physical engagement and
cognitive performance [10]. It suggests that pre-schools and schools should prioritise active learn-
ing strategies to foster holistic development. By exploring these specific contexts, the research
highlights the importance of integrating Williams and Shellenberger’s Pyramid of Learning into
educational systems and underscores the need for targeted teacher training to address these chal-
lenges effectively.

Without well-developed sensory systems and motor skills, children may find it challenging to
engage in activities that require coordination, balance, and fine motor control, which can hinder their
ability to participate in classroom tasks. Consequently, they might feel frustrated and overwhelmed,
potentially leading to various reactions such as withdrawal, disengagement, or even the avoidance
of specific activities. Additionally, these children may display signs of apathy, often report physical
complaints like headaches or stomach aches, or struggle with completing assignments that necessitate
attention, coordination, or fine motor dexterity.

Moreover, when there is a delay or deprivation in sensory and motor development, children may
struggle with self-regulation and maintaining focus, which can further impede their capacity to suc-
ceed in a structured educational setting [ 11]. These difficulties underscore the necessity of addressing
sensory and motor readiness as a crucial component of early education to ensure that every child
builds a strong foundation for cognitive and emotional development within the classroom.

Being aware of neuropedagogy and having a clear understanding of the Pyramid of Learning,
teachers possess a powerful tool to unlock children’s full potential. The Pyramid of Learning, devel-
oped by Mary Sue Williams and Sherry Shellenberger, outlines four essential stages (the connection
between the sensory system, the sensory motor development, the perceptual motor and the cognitive
development) that contribute to a child’s success for academic learning.

According to the Pyramid of Learning, children’s development is like a carefully constructed
building, with the nervous system as its foundation. This foundation supports the essential building
blocks. Neuropedagogy creates tools for educators to build well-developed children by nurturing
each layer: sensory, motor, perceptual, and cognitive. To achieve academic success, neuropedagogy
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Fig. 2. The Pyramid of Learning by Williams and Shellenberger

emphasises the importance of nurturing each foundational layer within Williams and Shellenberger’s
Pyramid of Human Development. These layers include:

1) The sensory system lies at the base of the building blocks (the first layer), forming the core upon
which all other skills are constructed. This important level includes essential sensory abilities such
as olfactory (smell), visual (vision), auditory (hearing), gustatory (taste), tactile (touch), vestibular
(balance), and proprioceptive (awareness of body positioning in space). These sensory experiences
are crucial as they inform a child’s perception and interaction with the world around them. Without
this solid sensory base, a child may encounter difficulties in further stages of development, much like
a building that cannot stand strong without a firm foundation.

2) Sensory-Motor Development forms the next layer, and is a crucial stage where the nervous sys-
tem is further supported through motor refinement and body awareness. This stage includes the devel-
opment of body scheme, reflex maternity (establishing necessary safety reflexes), postural security
(confidence in maintaining balance and posture), bilateral integration (awareness of both sides of the
body), motor planning (planning and executing movements), and the ability to screen sensory input,
enabling children to discern which sensory information requires focused attention.

3) The following building block, Perceptual-Motor Development, serves as a bridge to higher
cognitive functions. Children develop more complex abilities, such as auditory language skills (effec-
tive hearing and speaking), visual-spatial perception (understanding visual information and spatial
relationships), and eye-hand coordination (using visual input to guide hand movement), ocular motor
control, postural adjustment, and attentional skills, which allow children to sustain focus — a vital
component for successful learning.

4) At the top, Intellectual/Cognitive Development serves as the final building block, where chil-
dren demonstrate readiness for academic tasks, daily living activities, and behaviour management.
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Much like the pinnacle of a well-built structure, this level relies on the stability of the foundational
sensory and motor skills below. If these foundational skills are not solidly established, higher-level
learning and behaviour may be compensated but remain unstable.

In summary, the Pyramid of Learning highlights how each developmental building block sup-
ports the next, underscoring the importance of addressing each stage fully to unlock children’s aca-
demic and personal potential. Teachers who possess neuropedagogical knowledge and understand
this framework hold the key to supporting a child’s journey from sensory development to cognitive
readiness, fostering a well-rounded and resilient foundation for lifelong learning.

Regarding the neuropedagogical method, the development and academic success of well-balanced
children are fundamentally supported by a well-functioning nervous system. This understanding is
essential in neuropedagogical approach, which provides educators with the knowledge to compre-
hend crucial developmental building blocks beyond cognitive and academic aspects, pointing out
(recognizing) the interrelated nature of sensory, motor, and cognitive growth.

Conclusions. In perspective, teachers will be able to understand the different learning styles of
children and be able to apply neuroeducational techniques (adapted teaching material) that are appro-
priate for children’s development and accelerate the development of slow learners. Neuropedagogical
method incorporates educational strategies in accordance with developmental phases that need to be
completed in the Pyramid of Learning (Williams and Shellenberger).

Neuroscience offers a substantial basis for the advancement of educational reforms and strategies,
elucidating aspects of the learning process that can guide the creation of more efficacious pedagogical
methodologies [9]. Targeted professional development programs, resource sharing, and collaborative
networks can effectively facilitate the effective implementation of these strategies by empowering
educators. Moreover, the establishment of partnerships with neurodiversity organisations can signifi-
cantly enrich these initiatives by equipping educators with valuable insights and practical resources
specifically designed to support all learners. In addition, the integration of technology within these
initiatives has the potential to enhance personalised learning experiences, enabling educators to tailor
their instructional methodologies to align more closely with the unique needs and preferences of indi-
vidual students. By employing data analytics and adaptive learning platforms, educators are able to
monitor student progress in real-time, thereby enabling them to make informed adjustments to their
instructional strategies.

By implementing structured neuropedagogical models based on the Pyramid of Learning in the
educational system, we ensure that sensory and motor readiness are addressed as integral components
of the educational system. While promising, the integration of the Pyramid of Learning in educational
settings may face challenges related to training resources for teachers and standardised implementa-
tion. Future studies should explore these limitations to strengthen practical applications in diverse
contexts.

Effective implementation of the Pyramid of Learning by Williams and Shellenberger relies on
comprehensive educator training, giving teachers the skills needed to apply neuropedagogical meth-
ods that enhance sensory-cognitive development and address diverse learning needs. Meanwhile,
such training not only supports student engagement and academic success but also aligns with global
educational standards, as reflected in European initiatives, underscoring the value of harmonizing
practices across international contexts.
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