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http://kemware.com/cis/OSCI_Introduction.pdf

1. OSCI Framework Overview

WHAT IS OSCI?

The Ontological-Structural Correspondence Isometry (OSCl) framework is a methodology for finding and
validating structure-preserving mappings between Indigenous Knowledge Systems (IKS)—specifically West and
Central African—and modern Western scientific cosmology. Its central claim is that these systems are not

merely metaphorical but often isomorphic (structurally identical), allowing IKS to be used as rigorous cognitive
tools for advanced African Centered STEM Education (ACSE) (Grades 9-12 Advanced/AP) .

1.1 Four-Layer Architecture
THE STRUCTURE (THE “MAP”)
OSClI’s cosmological framework consists of the following four basic axioms (premises):

1. ALL knowledge systems addressing origin, ultimate source, or first cause (prime mover) require
metaphysical premises (OSCI Mathematical Proof). Whether mathematical (axioms), cosmological (creation
narratives), philosophical (first principles), or scientific (fundamental constants), no system can prove its

foundation from within itself. This is not a deficiency—this is a universal structure of knowledge. The question
is not WHETHER metaphysical premises exist, but HOW different cultural-symbolic frameworks represent the
same structural necessities.

2. Some Indigenous cosmological systems exhibit extraordinary correspondence with modern western
cosmological systems. Even if these correlations are a back projection they still may be leveraged and tested for
efficacy. These models may then be implemented as mnemonic devices, cognitive tools, and heuristics in
support of African Centered STEM Education (ACSE).

3. Invariance observed between these systems seems to suggest a common Generative Manifold (a cross-
disciplinary structural invariant):

N\
N

(A
X

N

Vi
NG
D
A'.\:V
X/

\/

\)

'WALVAVVAVY

AV
~

[\
N
\LX

\ X

A
[]

W NV AV
)2V WAV.VA

[AN_/
A
AN A AN
A

/)
AA'
VALVAY

A

AN
,
/\

/)
A‘.l'A?..A'..A‘
X
[ A\ _/

/Y

Geometric Tensor

A 16+1 Generative Manifold is a minimally complete structural configuration consisting of sixteen relational
degrees of freedom plus a unifying scalar or generative element. Within physics, this corresponds functionally
to a closed state description in which discrete components (e.g., fermionic degrees associated with the 16-
dimensional spinor of Spin(10)) are complemented by a scalar field (e.g., the Higgs), together forming a sufficient
basis for particle identity and interaction.


http://kemware.com/cis/OSCI_Proof.html

More generally, the 16 components encode the full set of distinguishable orientations, transformations, or
states within a bounded system, while the +1 term provides coherence, symmetry-breaking capacity, or
generative activation. As a cross-disciplinary invariant, this 16+1 structure appears in multiple cosmological
systems as a schema for totality and cosmological order, where completeness is achieved not by aggregation
alone but by the closure of relational space.

Yoruba Béantu-Kongo Egyptian Standard model

16+1 9+7+1 8+1+8 16+1

In geometric terms, it aligns with the combined specification of dimensional extension and angular orientation
(e.g., four dimensions with twelve parameters of rotational freedom — see Standard Model Cube), yielding a fully

resolved configuration space. In this sense, the 16+1 Generative Manifold functions as a minimal yet sufficient
ontology: a closed, generative framework capable of producing, organizing, and transforming all admissible
states of the system it defines. We find evidence of this type of generative topology across several African IKS.

4. Four Operations, Fundamental Interactions, Force particles

Mathematics Physics Particle

+ Electromagnetism Photon

- Gravity

x Strong Force Gluon

+ Weak Force W/Z Boson

Within this generative manifold 4 appears as a fundamental structural invariant across various systems. It
functions as the relational scaffold that organizes the 16 components into coherent operational systems. The
document presents the "Four Operations, Fundamental Interactions, Force particles" explicitly as a structural
correspondence, and extends this logic across multiple domains:

Domain 4-Fold Structure

Mathematics Four basic operations (+, -, X, +)

Physics (Forces) Four fundamental interactions

Particle Physics Four gauge bosons (y, W, Z, g)

Chemistry/Physics Four states of matter (solid, liquid, gas, plasma)
Geography/Navigation Four cardinal directions (N, S, E, W)

Time/Cycles Four seasons (spring, summer, autumn, winter)

Biology Four bases of DNA (A, C, G, T)

Phase Transitions Four stages of transformation cycles

Electrical Engineering Four impedance components (Voltage, Current, Resistance,

Impedance/Admittance), Field Equations


http://kemware.com/cis/SM_CUBE.html

2. Methodologies: Structured Literacy, Text Structure
Analysis & Graphic Organizers in the OSCI Framework

Structured Literacy, Text Structure Analysis & Graphic Organizers: These three pedagogical tools are used to
identify similarities within representation systems and highlight the framework’s core premise — African
knowledge systems contain inherent structural integrity and information density making them most suitable
for teaching and conveying scientific concepts - see African Writing Systems and Cognitive Sovereignty:
Symbol, Structure, and Mind - Nsiangni 2010.

2.1 Structured Literacy

Structured Literacy is an evidence-based approach rooted in explicit, systematic instruction in phonology,
morphology, syntax, and semantics. In the OSCI context, it becomes a dual-language literacy framework — not
just for English acquisition, but for engaging with African language structures (Kikongo, Swabhili, Yoruba, etc.) as
epistemically valid systems.

Key roles it plays:

e Provides the explicit decoding scaffolds necessary to navigate dense STEM texts while simultaneously
strengthening cognitive shifting skills.

e African languages often have richer morphological structures than English — making them natural fits
for nuanced scientific vocabulary building

e Grounds literacy instruction in non English phoneme-grapheme correspondence — critical when
Mandombe script, and graph ontologies are brought into the curriculum as legitimate writing
technologies

2.2 Text Structure Analysis

Text Structure Analysis (TSA) teaches students to recognize how information is organized — cause/effect,
compare/contrast, problem/solution, sequence, description. Mainstream TSA defaults to Western expository
norms.

OSCl reframes it by asking: what are the text structures of African cosmological systems?

e Ifa divination corpus — a probabilistic, branching text structure that mirrors decision trees and
conditional logic

e Cosmological (oral) narrative engineering — episodic, cumulative, and relational structures that encode
relationship and history as networked knowledge rather than linear sequence (multidimensional e.g.
“things not just strings”)

e Axiomatic (proverb-based) reasoning — compressed analogical structures that parallel mathematical
proof by analogy

e Cosmogrammatic representations (Kongo dikenga, Akan Adinkra) — spatial/symbolic text structures
that encode physics, ethics, and epistemology simultaneously

Teaching students to read these as text structures — not as cultural decoration — trains the same analytical
muscles that academic STEM text demands, while centering African epistemology as generative, not
supplemental.


https://zenodo.org/records/17526314
https://zenodo.org/records/17526314

2.3 Graphic Organizers

Graphic organizers are typically used to make abstract relationships visible. In OSCI, they bridge indigenous symbolic
systems and formal representation tools used in STEM education (diagrams, graphs, charts, etc.) In STEM pedagogy,
these are collectively referred to as External Representations (ERs) or Representational Tools.

OSCl develops Representational Fluency: the ability to understand and transition between external representations and
knowledge domains easily (e.g., moving from a chemical formula to a molecular model).

Specific applications:

e Cosmograms as organizers — e.g. the Kongo dikenga (four-moment sun) maps onto systems diagrams,
cycles, phase transitions (physics and biology), four basic operations (mathematics) etc.

e Adinkra/Mazita symbol clusters as semantic organizers — students organize STEM concepts using
Adinkra/Mazita relational logic before translating into conventional notation (knowledge graphs, graph
theory).

e Ifa matrix organizers — 16x16 Odu structures used as multi-variable relationship maps, preceding
introduction of matrices and combinatorics (eigenvectors, eigenvalues, Lie groups, CI(16), SO(16) etc.).

Graphic organizers in OSCl aren't just tools for comprehension — they're evidence of structural correspondence
between African symbolic systems and formal mathematical/scientific structures. That's the isometry in OSCI.

How They Work Together

Think of it as a literacy-cognition pipeline:

1.  Structured Literacy gets students fluent in decoding across language/representation systems
Text Structure Analysis trains them to see how knowledge is organized — in both African and Western
traditions

3.  Graphic Organizers make the structural correspondences visible and manipulable

Together, they operationalize OSCl's central claim: African knowledge systems aren't metaphors for Western
science — they are isomorphic structures that enhance literacy when read, analyzed, and built upon with the
same rigor.

3. OSCI Observation Models

Observation Models in STEM (Science, Technology, Engineering, and Mathematics) act as formal frameworks to
capture, structure, and analyze data regarding objects, system states, behavior, and environmental conditions.

Knowledge Maps are visual, network-based representations that map out key concepts, facts, and procedures
within a specific domain.

OSCI Observation Models are Knowledge Maps utilizing the cultural cognitive tool sets found in Ifa, Bantu-
Kbéngo, and Egyptian knowledge systems to extend this network map across domains.

A perfect example of culturally situated graphic organizers in action can be seen in this clip from the television
show WKRP in Cincinnati - 1981 where Venus Flytrap (played by actor Tim Reid) teachers student the structure

of the atom.


https://www.youtube.com/watch?v=khD8fvpqKYI
https://www.youtube.com/watch?v=khD8fvpqKYI

3.1 OSCI Model 1: Ifd System: 16 Odu (Yoruba)

Under the OSCI framework, the Ifa system is treated as a heuristic mnemonic —a cognitive tool whose
combinatorial architecture mirrors the structural organization of the Standard Model.
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All claims are structural, analogical, or philosophical, not technical scientific equivalence.

PREMISE
The classical Ifa corpus recognizes 16 principal Odu as irreducible generative structures from which the 256
combinations emerge.


https://canvas.instructure.com/courses/9697956/modules/items/111087070

SIMILARITIES
The Standard Model of particle physics recognizes:
e 12 fermions
e 4 gauge bosons
e 1 scalar Higgs boson
Total structural components: 16 + 1 unifying scalar
OSCl model uses correspondence between these two cosmological systems (not historical derivation).
Ose Tura = Higgs Scalar Boson
Ifa’s cosmological corpus identifies Ose Tura as a unifying, generative principle.
In the Standard Model:
Higgs boson provides:
e Mass acquisition mechanism
e Field-based ontological grounding
e Scalar symmetry-breaking
OSCl treats Ose Tura as:
e The scalar unifying substrate
e The field-condition enabling differentiation
e The 17th structural necessity for stable manifestation

FORMAL STRUCTURAL CORRESPONDENCE

If4 Structure Standard Model Structure Functional Role

12 “O” Odu 12 Fermions Matter constituents

4 “T” Odu 4 Gauge Bosons Interaction mediators
Ose Tura Higgs Scalar Mass/field unifier

256 Combinations Quantum state permutations State-space expansion



SUPPORTING LITERATURE:

Adejumo, O. T., & Adebamowo, M. (2012). “Environmental harmony and the architecture of 'place' in Yoruba
urbanism”. Design & Nature VI: Comparing Design in Nature with Science and Engineering, 160, 65—76. WIT
Press. https://www.witpress.com/Secure/elibrary/papers/DN12/DN12007FU1.pdf

"The mythology states that 16 spirit beings (deities) were dispatched by God (Olodumare) to recreate planet
earth"..."while quarter chiefs’ role modelled 16 divinities. Four of the sixteen deities (orisas) are primordial
divinities and often referred to as major gods (orisas). Included in this category are “Orisanla” (the deity that
lead 15 others for earth re-creation exercise); “Ifa” (deity of divination), ‘Jakuta’ (god of thunder and in charge of
climate) and ‘Lakaiye’ (Yoruba deity in charge of technology). The remaining 12 constitute minor deities. "

EPISTEMOLOGICAL CLARIFICATION

This is not a claim that ancient Yoruba physicists derived quantum field equations or the Ifa corpus predicts
particle discovery. Rather it proposes Ontological Structural Correspondence between these two systems:

Two independent symbolic systems encoding:
e Discrete generative units (16)
e Mediating interaction principles (4)
e A scalar unifying field
e Combinatorial state expansion (Cl16)
Philosophical Claims

e The OSCI Model qualifies as structural analogy and possible formal isomorphism.
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https://www.witpress.com/Secure/elibrary/papers/DN12/DN12007FU1.pdf

PEDAGOGICAL APPLICATION

Students learn to recognize the alphabetic pattern (O vs | prefixes) as encoding fundamental particle
classification. This provides a mnemonic scaffold connecting cultural knowledge to particle physics taxonomy.

ASSESSMENT STRATEGY

e Can students categorize Odu by prefix and explain the physical significance?
e Can they identify why the 17th element (Ose Tura/Higgs) is necessary for system completion?

NOTES:



3.2 OSI Model 2: Cosmograms - Map of the Universe (Bdntu-Kéngo)

Under the OSCI Model Bantu-Kéngo Cosmograms are treated as graphic representations of founding
cosmological principles and cycles (phase transitions). They represent the entities, interactions and
environments that produce the observable Universe.
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The image on the left is from Prof. Bunseki Fu-Kiau's book "African Cosmology of the Bantu-Kongo”.
PREMISE

Bantu-Kéngo cosmograms along with other Olokun Symbols (veve, patipemba etc.) are cognitive tools used to
chart the complex interactions of visible and nonvisible forces that produce reality.


https://canvas.instructure.com/courses/9697956/modules/items/111087202
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Matter in this zone is considered to "have completed the four great formation stages of the Kongo
cosmogram known as dikenga dia Kongo" (Fu-Kiau, 2001).

In his book Dr. Fu-Kiau writes "The expanding creative fire-energy that departed from the first event [dunga
kiantete] or the big bang [kimbwandende], was not an experimental explosion..." "It was a natural (call it divine)
imperative order to bring a transformation process into being throughout the universe and into all its planets
until their full maturity, i.e. be able to breathe and give/carry life"

Gray Zone - Generation Il

Matter at this stage is considered to be "without life yet". These particles are thought to be unable to sustain
life because they are "still in their cooling [ghola] process stage". Particles in this group occupy the second layer
of the map.

Red Zone - Generation Il

Matter in this zone is considered to be "matters in fusion without a clearly defined shape or form". "The key
words in this zone are extreme heat [mbengelele], and greatest temperature [mbangazi]. Here everything

is matter in fusion and gas. "[Particles] in this zone, because of the intensity of movements, will always
continue to collide and shoot in the space". These particles occupy the third layer labeled "C" in the Bantu
cosmogram.


https://canvas.instructure.com/courses/9697956/pages/the-standard-model-and-the-kemetic-ogdoad-slash-ennead
https://canvas.instructure.com/courses/9697956/pages/the-standard-model-and-the-kemetic-ogdoad-slash-ennead
https://canvas.instructure.com/courses/9697956/pages/the-standard-model-and-the-kemetic-ogdoad-slash-ennead
https://mukanda-capoeira-angola.com/wp-content/uploads/2021/04/African-Cosmology-of-the-Ba%CC%82ntu-Ko%CC%82ngo.pdf#page=24

Dikenga Cross: Cycles and Forces of Nature

tukula
earth

Gluon

The Bakongo Cosmogram
Yowa/Dikenga Cross

summer
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water

Gravity .
musoni
alr

FORMAL STRUCTURAL CORRESPONDENCE

SUPPORTING LITURATURE

Dikenga Cross With Force Particle
Associations

Note: Particle associations are not
literal. Gravity does not have an
associated particle. It is an
"emergent" force. Here again we
see the duality and symmetry in
nature: were one of the four
forces (Strong Force, Weak Force,

Electromagnetism, and Gravity)

lacks an observable quantum
particle (Gravity), one of the other
forces (Weak Force) observes
symmetry breaking being
mediated by two particles(W and Z
bosons) .

Luyaluka, K. L. (2017). African indigenous religion and its ancient model reflections of Kongo hierarchical
monotheism. Journal of Black Studies, 48(2), 165-189. https://doi.org/10.1177/0021934716681153

“Contrary to the scholastic monotheism, demonstrated to be fallacious, the monotheism of the AIR is proven to

be scientific through the use of a cosmological argument whose conclusions are mathematically convergent with

Newtonian physics in its interpretation of the movements and stability of bodies at the astronomic and

subatomic levels”

EPISTEMOLOGICAL CLARIFICATION

This is not a claim that the Big Bang Theory was derived in the Congo. Rather it proposes similar Ontological

Structural Correspondence that remain consistent between these two systems:

Two independent symbolic systems encoding:
e Generations of Matter (3)
e Mediating interaction principles (4)
e Ascalar unifying field
e Rapid state expansion (Big Bang)

PHILOSOPHICAL CLAIMS

e The OSCI Model qualifies as structural analogy and possible formal isomorphism.


https://en.wikipedia.org/wiki/Fundamental_interaction
https://en.wikipedia.org/wiki/Fundamental_interaction
https://doi.org/10.1177/0021934716681153

3.3 OSI Model 3: Khemenu (Ogdoad-Ennead) System (Egyptian)

The Egyptian Ogdoad-Ennead (Khemenu-Pesedjet) — also known as the Memphite Theology is an ancient
Egyptian religious text and cosmological system (found on the Shabaka Stone) in Egypt. It is used here (as in
ancient Kemet) as a form of Scientific Storytelling.

Yy~ * \
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ATOMIC - (Above Atum)

00 60

Geb Shut Nebet-Het  Ausar

Nut Tefnut Sutekh Auset
Atum-Re
(Higgs Scalar)

SUBATOMIC - (Below Atum)

Nun Heh Ka Amon

Nunet Hehet Kakhet  Amaunet

Wolchover, N. (2020, October 22).

A new map of all the particles and

forces. Quanta Magazine. Click

image to view 3D representation.

PREMISE

The Memphite Theology is a type of Narrative Science translating abstract physical concepts into a cause-and-
effect storyline that utilizes human cognitive structures for memory, engagement, and comprehension.


https://canvas.instructure.com/courses/9697956/modules/items/111087350
https://www.quantamagazine.org/a-new-map-of-the-standard-model-of-particle-physics-20201022/
https://www.quantamagazine.org/a-new-map-of-the-standard-model-of-particle-physics-20201022/

This method is increasingly recognized in scientific pedagogy as a way to enhance comprehension and facilitate
recall among both expert and non-expert populations.

SIMILARITIES
The Standard Model of particle physics recognizes:
e 16+1 Fundamental Particles - 16+1 Deities Total
¢ 4 Fundamental Interactions - 4 Pairs of Primordial Deities
e 1 scalar Higgs boson - 1 Unifying Deity
Total structural components: 16 + 1 unifying scalar
OSCl model uses correspondence between these two cosmological systems (not historical derivation).
Atum-Re = Higgs Scalar Boson
The cosmological narrative of the Memphite Theology identifies Atum-Re as a unifying, generative principle.
In the Standard Model:
Higgs boson provides:
e Mass acquisition mechanism
e Field-based ontological grounding
e Scalar symmetry-breaking
OSCl treats Atum-Re as:
e The scalar unifying substrate
e The field-condition enabling differentiation
e The 17th structural necessity for stable manifestation

FORMAL STRUCTURAL CORRESPONDENCE

Khemenu-Pesedjet (Ogdoad-Ennead)  Standard Model Structure Functional Role

8 Primordial Entities 8 Color Gluons Matter constituents

4 pairs of Primordial Entities 4 Gauge Bosons Interaction mediators
Atum-Re (Sun) Higgs Scalar Mass/field unifier

3 Stages of Sun 3 Generations of Matter Structural dimensions



Eight Gluons

Depiction of the Ogdoad Twenty-first Dynasty (c.
1075-945 BC)

The eight "stick figures" of the Ogdoad are described
as"hoeing the soil" () Khet) to prepare the world for
the sun. Their primary job function of the Khemenu is
to embody and maintain the chaotic, pre-creation
(sub-atomic) state of the universe from which the
creator god (Atum-Re) (atom) would emerge. They
represent the original, undifferentiated elements of
matter.

They are often depicted with the heads of frogs (males) and serpents (females): within OSCI we establish a
correlation between magnetic fields (frogs) and electrical current (serpents).

Three Generations Of Matter

Egyptologists have identify the three circles as the sun (atomic matter) - in three different stages of its rising
over the primordial mound: often depicted as Khepri (dawn/scarab), Ra (midday/falcon), and Atum
(evening/human), sometimes shown as three orange circles emerging from the primordial lotus or mound.

SUPPORTING LITERATURE:

Khan Academy. (n.d.). Creation myths and forms of the gods in ancient Egypt.
https://www.khanacademy.org/humanities/ancient-art-civilizations/egypt-art/beginners-guide-

egypt/a/creation-myths-and-form-s-of-the-gods-in-ancient-egypt

EPISTEMOLOGICAL CLARIFICATION

This is not a claim that ancient Memphite priests derived quantum field equations or the Ptah corpus predicts
particle discovery. Rather it proposes Ontological Structural Correspondence between these two systems:

Two independent symbolic systems encoding:
e Internal Binding units (8)
e Mediating interaction principles (4)
e A scalar unifying field (1)
e Mass Gradation (3)
PHILOSOPHICAL CLAIMS

e The OSCI Model qualifies as structural analogy and possible formal isomorphism.


https://canvas.instructure.com/courses/9697956/pages/%7Cps%3E-egyptian-symbol-khet?module_item_id=123943759
https://www.khanacademy.org/humanities/ancient-art-civilizations/egypt-art/beginners-guide-egypt/a/creation-myths-and-form-s-of-the-gods-in-ancient-egypt
https://www.khanacademy.org/humanities/ancient-art-civilizations/egypt-art/beginners-guide-egypt/a/creation-myths-and-form-s-of-the-gods-in-ancient-egypt

PEDAGOGICAL APPLICATION

The Ogdoad's subatomic position (below Atum) provides intuitive scaffolding for understanding virtual particles
and quantum vacuum fluctuations, while the Ennead Upper (above Atum) represents observable matter
particles. This vertical cosmological architecture helps students grasp the fundamental distinction between the
guantum realm and classical physics.

The dual nature of Atum-Re offers a powerful mnemonic for electroweak symmetry breaking: just as Atum
(completeness/atom) and Re (light) exist as complementary aspects of one deity, the Higgs mechanism
demonstrates how W and Z bosons gain mass while the photon remains massless after symmetry breaking.
Students can visualize this as Atum "absorbing" mass while Re "remains free"—a narrative that parallels the
actual physics.

The correspondence between the eight Ogdoad deities and eight gluon color states provides a culturally
situated framework for introducing quantum chromodynamics. Students learn that just as the Ogdoad exists in
four complementary male-female pairs, gluons exist in complementary color-anticolor states (red-antired, blue-
antiblue, etc.). This cultural parallel reinforces the mathematical structure of SU(3) color symmetry.

The concept of "hoeing the soil" (W Khet) from the Ogdoad creation narrative offers students a visceral
metaphor for quantum field preparation—the vacuum state that must be "prepared" before particles can
manifest. This connects abstract field theory to a concrete agricultural image that resonates across cultures.

Assessment Strategy

e Can students identify which 8 deities are "below Atum" (Ogdoad/subatomic) and which 8 are "above
Atum" (Ennead Upper/atomic)

e Explain why Atum-Re occupies the mediating 17th position

e Map this vertical structure to the Standard Model's 16 particles + Higgs

e Identify which aspects are structural analogy vs. literal scientific equivalence

NOTES:



3.4 OSCI Model 4: Mandombe Script (Democratic Republic of Congo)

Under the OSCI framework, the Mandombe geometric writing system is treated as an encoding schema whose

foundational primitives (Konde Grid, Singini, Mvuala, Mazita) correspond to fundamental structures in physics,
mathematics, and computation.

Metric Tensor and the Mandombe Kondi Grid

n/ ' w’
The 16-Component . . The 4 Dimensions
| Framework ‘3 Dimensional Language (Diagonal Values):

= = = » | The 4x4 Metric Tensor (g”) & These core components align with the primary
= 1 = 1| 16components define directional lines of the Kondi Grid, establishing
asmsw ?eumel(y of 40 manifold - = " . the fundamental scafield of the script.

= mas XY 2 time). Dimensional Axes (The Diagonals)
Kandi Grid as Geometric Analogy v 2 Lo\ N o z T 0(Time)
Framework governing relationships, g | - o
mirroring spacetime fabric.

Scaffold of Existence

Foundational scaffold organizing compound
waveforms (Mazits).

Vibrations and Interactions

The 12 Anales of Arc
(off-Diagonal Coefficients):

Mvuala as Vibrating Strings (o i " =
Lines vibrating within Kondi Grid, analogous . /- e 91 0 tx
to stringe in String Theory.

Mazita as Waveform Interactions . ; 920 ty
Compound waveforms representing complex
interactions (like Feynman diagrams). » tz

Singini as Fund. tal Particl . .
PL?ngllsnlI)ravser\l\l:Esic;g?e\ame;rcllw(;:ssn:cur The 16"‘C°mponent Generatlve Grld:

Wikl helettcs The fundamental mathematical language used
to describe the “fabric” of spacetime.

Xy

— Xz
A Mathematical Necessity:
Within General Relativity, these 16 components Xy
are the absolute requirement for plotting ‘
points in curved spacetime; without them,
the “mep” of reality cannot be drawn.

PREMISE

The Mandombe script, created by Wabeladio Payi in 1978 in the Democratic Republic of Congo, is a 3
dimensional featural syllabary that encodes linguistic information through geometric primitives arranged on a
structured grid. The script's architecture reveals profound correspondences with:

e Spacetime geometry (metric tensors defining distances and curvature)
e Quantum field theory (particles, strings, interactions)
e Computational frameworks (graph structures, neural networks, information encoding)

The Mandombe Generative Algebra (MGA), formalized by Kibavuidi Nsiangani (2024), demonstrates that these
correspondences are not metaphorical but mathematically rigorous isomorphisms to Clifford algebras CI(1,1)
and CI(2,0).


https://canvas.instructure.com/courses/9697956/modules/items/121902021

SIMILARITIES

Structural Foundation: The Grid

Both the Konde Grid (Mandombe's graph paper substrate) and the metric tensor (physics) serve as foundational
frameworks defining:

e Spatial relationships and distances in higher-dimensional contexts
e Coordinate systems for tracking multidimensional relationships
e Geometric constraints within which entities and interactions occur

The Konde Grid provides the "stage" upon which Mandombe characters are constructed, just as the metric
tensor provides the "stage" (spacetime manifold) upon which physical phenomena unfold.

Irreducible Elements: Singini and Fundamental Particles

Singini (dots/points in Mandombe) function as:

e Atomic building blocks of all characters
e Combinatorially generative units creating complexity through arrangement
e Discrete, indivisible foundational elements

This mirrors fundamental particles in physics:

e Quarks, leptons, gauge bosons as irreducible constituents
e Combinatorially assembled into composite structures (hadrons, atoms, molecules)
e Quantum-discrete rather than continuously divisible

Connection Patterns: Mvuala and Strings/Wave Functions

Mvuala (lines connecting Singini points) represent:

e Paths and connections between discrete elements
¢ Vibrational patterns encoded in line geometry (straight, curved, closed)
e Relational structure binding atomic units into coherent wholes

In physics and mathematics:

e Strings (string theory): One-dimensional extended objects whose vibrations determine particle
properties

e Wave functions (quantum mechanics): Describe probability distributions and connections between
guantum states

e Edges in graph theory: Connect vertices to encode relational information

Interaction Nodes: Mazita and Feynman Diagrams

Mazita (knots/nodes where Mvuala intersect) encode:

e Interaction vertices where multiple connections meet
e Transformational events (changes in direction, state transitions)
e Topological invariants preserving information under deformation



Physics and computation parallels:

e Feynman diagrams: Vertices represent particle interactions; topology encodes conservation laws

e Neural network nodes: Activation functions where weighted inputs transform into outputs

e Adinkra symbols (supersymmetry): Graph vertices encoding supercharge relationships

e Knot invariants: Topological quantities preserved under continuous deformation

FORMAL STRUCTURAL CORRESPONDENCE

Mandombe

Konde Grid
(Graph Paper)

Singini (Dots)

Myvuala (Lines)
E and 5

Mazita
("Knots"/Nodes)

P,

28
7

Geometry

Defines spatial
framework,
establishes
coordinate system
for character
placement

Irreducible atomic
units; occupy
discrete grid
positions;
combinatorially
generate all
characters

Connect Singini;
encode
directionality (—),
curvature, open Vvs.
closed paths

Interaction vertices
where >2 Mvuala
meet; encode
transformations,
state changes

Physics/Math

Metric Tensor (guv):
Defines spacetime
geometry, distances, and
curvature in general
relativity

Fundamental
Particles: Quarks (u, d,
¢, s, t, b), Leptons (e, W,
T, ve, VI, v1), Gauge
Bosons (v, W, Z, g)

Strings/Wave
Functions: Open
strings, closed strings;
y(x,t) probability
amplitudes

Feynman Vertices:
Particle
creation/annihilation
operators; interaction
Lagrangian terms;
Knot Invariants: Jones
polynomial, Alexander
polynomial

Computation

Memory addressing: Spatial
indexing in databases

Bits/qubits: Binary/quantum
information units; graph
vertices in network structures

Edges/connections: Network
links, communication
channels, data flow paths

Neural nodes: Activation
functions; Graph vertices:
Decision/branching points;
LLM token embeddings:
Attention mechanism
intersection points



SUPPORTING LITURATURE

Mandombe Generative Algebra (MGA) — Proven Isomorphism

Source: Nsiangani, K. (2024). The Mandombe Generative Algebra: Axiomatic Foundations and Metric
Classification. CENA & Université Simon Kimbangu.

Nsiangani, K. (2025, November 3). Mazayi Ma Mandombe — Rotational-Square Equivalence (RSE): Formal
mathematical proof appendix (Version 1) [Journal article]. CEMA-USK; Zenodo.
https://doi.org/10.5281/zen0do.17515557

The MGA establishes formal mathematical equivalence between Mandombe's geometric operations and
Clifford algebras:

MGA Operator Algebraic Property  Clifford Algebra Isomorphism Physical Interpretation
Singini (S) Generative basis S* =1 (fourth power returns Bifurcates into
element identity) Euclidean (S? = +I) and
Minkowski (S? = -I)
spacetime signatures
Spatial branch S? = +I (Euclidean) CI1(2,0): 2D space, positive Purely spatial geometry

Temporal branch

Mirror (R)

Dyad Rule

S? = -1 (Minkowski)

R? =1 (reflection)

RS =—SR (anti-
commutation)

signature (+,%)
CI(1,1): 1 space + 1 time

dimension, signature (+,—)

Parity operator, geometric
reflection

Clifford algebra fundamental
axiom: {yp, yv} = 2guv

(no time dimension)

Spacetime with Lorentz
metric (special
relativity)

Symmetry

transformation
preserving distances

Encodes metric tensor
structure in algebraic

relations

Consequence: Mandombe is not merely "inspired by" geometry—it is isometrically equivalent to the algebraic
structures underlying relativistic spacetime. The script's internal logic mirrors the mathematical framework of
modern physics.

EPISTEMOLOGICAL CLARIFICATION

What This Is NOT

This is not a claim that:

e Wabeladio Payi "discovered" Clifford algebras or quantum field theory in 1978
e Mandombe script was designed with explicit knowledge of metric tensors or Feynman diagrams
e Ancient DRC scholars performed particle physics experiments

What This IS

This is a demonstration of Ontological-Structural Correspondence Isometry (OSCI):

1. Two independent symbolic systems (Mandombe script and modern physics/geometric algebra) exhibit
extraordinary structural alignment
This alignment is mathematically rigorous (MGA = CI(1,1)®Cl(2,0) proven via peer-reviewed research)
3.  The correspondence can be leveraged pedagogically as a cognitive tool for African-Centered STEM
Education


https://doi.org/10.5281/zenodo.17515557

Epistemological Status by Component

Component Correspondence Evidence Basis Pedagogical Use
. 0.0.8. 8 ¢ Peer-reviewed Teach geometric
MGA = Clifford Algebra Proven mathematical proof algebra through
Isomorphism (Nsiangani 2024) indigenous script
. 8.0. 8 8*¢ Both define geometric Introduce spacetime
Konde Grid - Metric Tensor Strong Structural frameworks and distance concepts via grid-
Analog relations based writing
20,0, 0 8¢ Both are irreducible, Mnemonic for
Singini - Fundamental Particles  Categorical combinatorial, discrete  particle zoo (12
Correspondence building blocks fermions, 4 bosons)
Both connect discrete Visualize quantum
, C kokk Aok . e d
Mvuala - Strings/Wave Functions . elements via extended probability
Functional Analog | . .
objects amplitudes
Both encode interactions Teach particle physics
: : * He ok Ak eote each parneie Py
Mazita - Feynman Diagrams at vertices with interaction rules

tructural Anal P ; i
Structural Analog topological invariants graphically

PEDAGOGICAL APPLICATION

Learning Objective

Students learn to encode information geometrically by constructing Mandombe characters on the Konde Grid,
then recognize how this encoding process mirrors:

e Particle physics (building matter from fundamental constituents)
e Quantum mechanics (wave functions connecting probability states)
e Neural computation (weighted connections transforming inputs)

Multimodal Teaching Strategy
1. Hands-On Grid Construction

Students receive blank Konde Grids and construct Mandombe characters by:

e Placing Singini (dots) at specific grid coordinates
e Drawing Mvuala (lines) to connect Singini according to phonetic rules
e Identifying Mazita (nodes) where lines intersect as "decision points"

Physics Connection: "You've just built a particle interaction diagram. Each Singini is a particle, each Mvuala is a
force exchange, and each Mazita is an interaction vertex."

2. Mandombe Flash Cards (Ver.01, Ver.02)

Students complete syllable transformations learning how 2 orthogonal reflection = 1 rotation



chrome-extension://donbcfbmhbcapadipfkeojnmajbakjdc/player.html#http://kemware.com/mandombe/cards/game/version2.swf
chrome-extension://donbcfbmhbcapadipfkeojnmajbakjdc/player.html#http://kemware.com/mandombe/cards/game/version1.swf

3.5 OSCI Model 5: The Four Field Equations

In the OSCI model the Dikenga Cross is used as a graphic organizer to understand Maxwell’s Field Equations.

The field equations represent the complete description of classical electromagnetism. When viewed through
the OSCI lens we observe: one phenomenon (an electromagnetic field) with dual expressions

(Electrical/Magnetic), both having dual characteristics (Dot ® and Cross + Product).

TWO ASPECTS
OF EXPRESSION

ELECTRIC MAGNETIC
FIELD (E) FIELD (B)
DIVERGENCE (V-E) DIVERGENCE (V-B)
V-E= e ggrzaa:il%gﬁwld vV-B=0 | Eq%r%%%?ggcexist
0 | charges

(Gauss's Law for Electricity) (Gauss's Law for Magnetism)

CURL (V<E)

__oB
M E — T

How a time-varying B-field
creates a circular E-field

CURL (VxB)

oE
VxB= #ol"'#ogoa

How a current and
a time-varying E-field
create a circular B-field

(Ampeére-Maxwell Law)

Faraday's Law of Induction)

Key OSCI Observation: In each domain listed above, we are observing a single
phenomenon with dual expressions, each expression carrying dual charac-
ristics. In electromagnetism, Maxwell’s equations govern two field types (electric
E and magnetic B), each of which can be positive/negative and curl/diverge.

In polynomial algebra, we observe the exact same dual structure: degree (even
or odd) x leading coefficient (positive or negative) = four fixed end-behavior types.
This is not coincidence — it is the Four-Fold Pattern expressing itself again

QU JiAscience | €@ rechnoLocy (A HAomze _4m

PREMISE

Across Indigenous Knowledge Systems (IKS) and modern STEM disciplines, nature continually expresses
qguadratic operational logic. The Dikenga cross is a cognitive tool to visualize provable mappings between
mathematics and physics that preserve the same class of transformation.


http://www.kemware.com/cis/4 Fields.html

SIMILARITIES
OSCI Axiom: If two systems preserve the same invariant under the same class of transformation, they can be
considered structurally isomorphic regardless of their cultural origin.

The table below documents the Four-Fold Pattern across domains already verified within the OSCI OWL
Ontology v3.2:

Domain 4-Fold Structure OSCI Ontology Reference
Mathematics Four basic operations: +, —, X, + osci:MathematicalOperation
Physics (Forces) Four fundamental interactions osci:FundamentalForce
Particle Physics Four gauge bosons (y, W, Z, g) osci:VectorBoson

Four states of matter (solid,

Chemistry / Physics liquid, gas, plasma) osci:FourFoldPattern
Geography / Navigation i;))u ¢ cardinal directions (N, 5, E, osci:FourFoldPattern
Biology Four DNA bases (A, C, G, T) osci:FourFoldPattern
Bantu-Kongo (Dikenga) Tukula, Kala, Luvemba, Musoni osci:DikengaCross
Electromagnetism Four Maxwell Field Equations osci:Electromagnetism
Algebra (this module) Four polynomial end-behavior osci:FourFoldPattern

types

Key OSCI Observation: In each domain listed above, we are observing a single phenomenon with dual
expressions, each expression carrying dual characteristics. In electromagnetism, Maxwell’s equations govern
two field types (electric E and magnetic B), each of which can be positive/negative and curl/diverge.

In polynomial algebra, we observe the exact same dual-dual structure: degree (even or odd) x leading
coefficient (positive or negative) = four fixed end-behavior types. This is not coincidence — it is the Four-Fold
Pattern expressing itself again.



Maxwell’s Equations and Polynomial End Behavior: A Structural Isomorphism

Maxwell’s four field equations represent the four cases of a single governing duality: electric vs. magnetic field,
dot vs. cross (source vs. curl) product. Each equation encodes one configuration of two binary attributes.

Within algebra Polynomial end behavior follows an identical generative logic. The “end tail behavior” of every
polynomial function (in two variables) is determined by two binary attributes of its leading term: its degree
parity (even or odd) and its leading coefficient sign (positive or negative). Four combinations. Four fixed
behaviors. One generative structure.

A\ OSCI Core Observation

We are observing a phenomenon (a function / a field) with dual expressions (degree / field type),
both with dual characteristics (even—odd / positive—negative). This 2x2 binary structure generates
exactly four cases — identical to the generative logic of Maxwell’s equations and the Dikenga Cross.

Attribute Maxwell’s Equations Polynomial End Behavior

Gauss’s Law for E — electric .
Case 1 (++) ) - Even, Positive - Both ends UP (T 1M)
divergence, positive source

Case 2 (+-) Gauss’s Law for B — magnetic Even, Negative - Both ends DOWN
ase =
divergence = 0 (no monopoles) (V)
c 3 (=) Faraday’s Law — curl of E = Odd, Positive - Left DOWN, Right UP
ase 3 (-
-0B/0t (cross-coupling) (V1)
Case 4 (—-) Ampere-Maxwell Law — curl of B | Odd, Negative - Left UP, Right DOWN
ase 4 (——

= source + displacement current (™)

Pedagogical Note: The teacher does not need to be teaching electromagnetism to use this correspondence. The
structural observation is sufficient foster structural pattern recognition: two independent domains, two binary
variables each, four output types. Both systems are correspondent in their generative architecture.



Four Polynomial End Behavior Types

Every polynomial function follows one of four fixed end behaviors. These behaviors describe what happens to
the “tails” of the graph as x moves toward positive infinity (- +o°) or negative infinity (- —o).

The behavior is determined entirely by the leading term (the term with the highest exponent), specifically its
degree (even or odd) and the sign of its leading coefficient (positive or negative). All other terms are irrelevant

to end behavior.

Case Degree Coefficient End Behavior Function Notation (as x =)
f(x
A
I\ A
Case 1 Even Positive (+) < N[ > | f(x)=x2 As x>+00, fS400 As x>-00, f->400
v
f(x)
A
Case 2 Even Negative (-) < »| f(x)=-x2 As x—>+00, f>—c0 Asx—>—o0, f>-00
/ N\
\4
f(X)A
[ ] 4
f(x) = x3
Case 3 Odd Positive (+) * V > f(x) =x3 As x>+00, f>400 Agx—>—o00, f>-00
¥
Vi
| 4
A
f(x)A
[ ]
f(x) = -x°
Case 4 Odd Negative (-) < N > f(x) =-x3 As x>+00, f>—00 Agx—>—o00, f>400
\
\
A |
A\ 4

@ The Rule of Thumb

Even degrees always have both ends pointing in the same direction.

Odd degrees always have ends pointing in opposite directions.
Positive coefficients always mean the right side goes UP.
Negative coefficients always mean the right side goes DOWN.




/\ OSCI Structural Note: The Dual-Dual Architecture

Notice we are observing a function (polynomial) with dual expressions (degree and coefficient),
both with dual characteristics (even/odd and positive/negative).

This 2 x 2 binary structure generates exactly four fixed behaviors. This is ontologically identical to
electromagnetism’s four Maxwell equations (E/B field x divergence/curl) and the Dikenga Cross’s
four cosmological positions.

FORMAL STRUCTURAL CORRESPONDENCE
Algebra Geometry Physics Computation

Polynomial . Higgs (Scalar) Node in graph database

SUPPORTING LITURATURE

Wikipedia: Covariant Formulation of Classical Electromagnetism
https://en.wikipedia.org/wiki/Covariant_formulation_of classical_electromagnetism

In vacuum, Maxwell's equations can be written as two tensor equations. The two inhomogeneous equations —
Gauss's law and Ampere's law — combine into one. The two homogeneous equations — Faraday's law of
induction and Gauss's law for magnetism — combine to form the other.

EPISTEMOLOGICAL CLARIFICATION

WHAT THIS IS NOT

This is not a claim that:

¢ Ancient African mathematicians “derived” Maxwell’s field equations from polynomial analysis
¢ Polynomial end-behavior classification was designed with explicit knowledge of electromagnetic field
theory

WHAT THIS IS

This is a demonstration of Ontological-Structural Correspondence Isometry (OSCI):

1. Two independent mathematical systems — polynomial end-behavior classification and Maxwell’s
electromagnetic field equations — exhibit the same generative 4-fold structure, each arising as the
complete combinatorial product of two binary variables acting on one underlying phenomenon.

2. This alignment is structurally rigorous: just as the four Maxwell equations reduce to two tensor
equations (OUFuv = Holv and d[aFBy] = 0) representing the source and source-free aspects of one field
tensor Fuv.

3. The correspondence can be leveraged pedagogically as a cognitive tool for African-Centered STEM
Education, using polynomial end-behavior — already taught in Algebra Il — as an experiential scaffold
for introducing the structure of Maxwell’s equations before students encounter the full field-theoretic
formalism.


https://en.wikipedia.org/wiki/Covariant_formulation_of_classical_electromagnetism
https://en.wikipedia.org/wiki/Covariant_formulation_of_classical_electromagnetism

5. Appendix A
5.1 Ontology Vocabulary

Human-Readable Reference for Teacher Professional Development
Ontological-Structural Correspondence Isometry (OSCl) | African-Centered STEM Education | Grades 9—-12 Advanced
How to Use This Vocabulary

This vocabulary is the human-readable companion to the OSCI OWL ontology. Each entry identifies an
indigenous or mathematical term, places it in its source tradition, maps it to a corresponding modern STEM
concept, explains how to apply it as a cognitive tool in the classroom, and cites its source documents.

The terms are organized into eight categories reflecting the structural layers of the OSCI framework: from the
generative origin through geometric objects, transformation operators, conservation laws, metric spaces,
dimensional frameworks, quantum structures, and finally the epistemological terms that name the framework
itself.

Key principle: these are not metaphors. Each correspondence listed below is a structural isomorphism — a
mapping that preserves the mathematical relationships of both systems. Teachers are encouraged to verify the
mappings, test them against student understanding, and extend them into new domains.

Primary Source Documents
[1] Wabeladio Payi: Introduction to Mandombe Writing (original Mandombe manual, Kimbanguist Church)
[2] Solomon / Kemware: A Multidisciplinary Study of the Mandombe Writing System (Kemware U.A., 2014)

[3] Nsiangani / CENA-USK: Mazayi Ma Mandombe: RSE as Universal Metric Primitive (CENA & Université Simon
Kimbangu, Oct. 2025)

[4] Solomon / Kemware: OSCI Framework, OWL Ontology & TPD Reference Guide (Kemware U.A.)

[5] Eglash: African Fractals: Modern Computing and Indigenous Design (Rutgers University Press)

5.1.1 Vocabulary Reference Table

Columns: Term | Language/Tradition | Math / Science Mapping | Pedagogical Application | Source

Language/ | Math / Science Pedagogical

Tradition Mapping Application

Category 1 — Generative Origin: The Void Before Form

These terms name the state before differentiation — the condition that makes all structure possible.

Singini Kikongo / Hilbert space Introduce as the 'seed Wabeladio Payi; Nsiangani
Mandombe (quantum); generative state' — before (CENA/USK)
identity element; coordinates, before
origin of the Lie rotation, before
algebra measurement. Cross

comparable with
Yoruba Qyéku



Language /

Tradition

Math / Science
Mapping

Pedagogical
Application

Nun / Nu

Konde (Grid
Origin)

Kemetic
(Ancient
Egyptian)

Kikongo /
Mandombe

Vacuum state |0);
quantum field ground
state; pre-geometric
void

Coordinate lattice;
basis space; Euclidean
R?/R3 before metric is
applied

Pair with Singini as
culturally parallel origin

concepts. Both represent

the undifferentiated
potential from which
observable structure
emerges.

Use as the visual stage
for all geometric
constructions. Students
build Konde grids before
introducing any
transformation
operators.

Category 2 — Geometric Objects: The Forms That Carry Information

Ogdoad / Hermopolis
cosmology

Wabeladio Payi

These terms name the structural objects — the things that exist in the stage and carry measurable properties.

Mazita

Paku Ndungu

Pele Kete

Kikongo /
Mandombe

Kikongo /
Mandombe

Kikongo /
Mandombe

Clifford algebra basis
elements; geometric
word-forms with 4
orientational states;
Tetragram = 2x2
phoneme cluster
analogous to Adinkra
symbols

Basis form '5';
generator of the
odd/expansive/bass
phoneme family;
electropositive in
Sonochemical Table

Basis form '2';
generator of the
even/contractive/snare

Central teaching object.
Each Mazita has 4
orientations mapping to

the four states of matter.

Demonstrate how
horizontal reflection
changes 'temperature’
and vertical reflection
changes 'moisture' —
directly analogous to
symmetry operations in
chemistry.

Teach as one of two

primitive generators. Pair
with Pele Kete. Note: 5 is

the basis of the
pentatonic scale and the
five-shell electron model

(max 110 electrons). Ask:

what other systems use
5 as a generative prime?

Teach as the
complementary
generator to Paku

Wabeladio Payi; Solomon

(Kemware, 2014)

Wabeladio Payi;

Wabeladio Payi;



Language /

Tradition

Math / Science
Mapping

Pedagogical
Application

Mazita Square /
Tetragram

Odu (Ifa)

Kikongo /
Mandombe

0SCl
Framework
(Solomon)

Yoruba
(West
African)

phoneme family;
electronegative in
Sonochemical Table

2x2 tensor of Mazita
states; analogous to
Feynman vertex
diagrams; models 3D
electron path
geometry

256 binary divinatory
figures; hexadecimal
base-16 structure;
analogous to | Ching
trigrams and Ogdoad
pairs

Ndungu. Together they
produce 5/2 = 2.5 and
2+5 =7 (chromatic scale,
visible light spectrum).
LED combination =8
(magnetic field
geometry).

Core visualization tool.
At 90° (Physical Science
dimension), the Mazita
Tetragram mirrors the
structure of
electron/positron
annihilation diagrams.
Have students map state
transitions visually
before introducing
Feynman diagrams
formally.

Use as an entry point for
binary and hexadecimal
number systems. The
256 Odu = 28, connecting
directly to 8-bit
computing. Students can
encode their names in
binary using Odu
structure.

Category 3 — Transformation Operators: How Things Are Allowed to Move

Solomon (Kemware U.A);
Gates (Adinkra/SUSY)

Ifa corpus; Solomon (OSClI
comparison table)

These terms name the rules governing transformation — what rotations, reflections, and transitions are permitted within a given

system.

Yikamu

Kikongo /
Mandombe

Discrete Lie group
element; orrery lever;
5 angles (0°, 45°, 90°,
135°, 360°) = 5-
element rotation
subgroup; analogous
to electron orbital
angle of incidence

Introduce with a physical
orrery model if possible.
The 5 Yikamu angles
correspond to 5 content
dimensions (Biology,
Genetics, Physical
Science, Metaphysics,
Communication).
Students assign real-
world topics to
dimensions and rotate

Wabeladio Payi; Nsiangani
(85.1)



Language /

Tradition

Math / Science
Mapping

Pedagogical
Application

Singini Operator = CENA/USK
(mRSE) (Nsiangani)
Kama (Rotation = Mandombe
Act) epistemic
vocabulary
Veve / Vodou /
Patipemba Bantu-Kongo
Trigrams / Daoist (East

Hexagrams (| Asian)

Ching)

Generative 90°
rotation operator S
such that STGS = G;
generates the full
family of admissible
metric tensors;
Euclidean geometry is
one special case

The act of rotation as
knowledge production;
isomorphic to basis
change in linear
algebra

Interpreted as types of
‘physics diagrams’ akin
to Feynman diagrams,
Adinkra Symbols.
Attempt to chart the
complex interactions
that predict a desired
outcome (Ifa) or a
particle (theoretical
physics).

Binary 3-bit and 6-bit
strings; 8 trigrams x 8 =
64 hexagrams;
isomorphic to Odu
structure; basis of
binary logic

between them.

Advanced: show
students that the
Pythagorean theorem,
conservation of energy,

and quantum unitarity all

follow from a single
invariance condition —
the Singini commutation
relation. This reframes
STEM as a unified field.

Epistemological anchor:
'kama' teaches students
that rotation does not
destroy information — it
reveals equivalence. Pair
with eigenvector
concept: what stays the
same when everything
else turns?

Visual entry point for
symmetry groups.
Students identify the
symmetry operations
present in a Patipemba
(rotations and
reflections) before
formal group theory

vocabulary is introduced.

Cross-cultural binary:
show students that the |
Ching's trigram logic and
Odu-Ifa's 4-line figures
are structurally identical.
Both predate Leibniz's
binary notation by
centuries.

Category 4 — Conservation Laws & Invariants: What Never Changes

Nsiangani, Mazayi Ma
Mandombe (CENA/USK,
2025)

Nsiangani (CENA/USK, 2025
— Chapter 1)

Bantu-Kongo tradition;
Solomon (OSCI)

Solomon (OSCI comparison
table); Wilhelm (I Ching)




Language /

Tradition

Math / Science
Mapping

Pedagogical
Application

These terms name the quantities that remain stable under transformation — the 'truths’ that survive change.

Mvuala

RSE —
Rotational-
Square
Equivalence

Ma'at

Mfumo
(Pattern/Form
Invariance)

Kikongo /
Mandombe

CENA / USK
(Nsiangani)

Kemetic
(Ancient
Egyptian)

Bantu
(general)

Conservation law; the
right-angle path law;
[Rv[Z=2]vi|?=|v|?
under all orthogonal
rotations

Universal metric
primitive: |rot(a,b)|? =
|a|?+ |b|? generates
Pythagorean theorem,
law of cosines,
Minkowski metric,
Parseval's theorem as
special cases

Cosmic balance /
justice; isomorphic to
conservation laws in
physics; the invariant
condition of the
universe

Structural identity
preserved across scale
changes; analogous to
fractal self-similarity
and topological
invariants

Teach as the physical
meaning of the
Pythagorean theorem:
not just a? + b2 =c?, but
'energy is preserved
when you change your
viewing angle.' This
reframes the theorem
from a formula to a
principle.

Central unifying principle
of the Mazayi
framework. Introduce at
the geometry level, then
show students how the
same equation reappears
in energy conservation
(physics), probability
conservation (quantum
mechanics), and signal
power (electronics).

Philosophical anchor for
conservation laws. Ma'at
is not metaphor — it is
the indigenous physics
concept that quantities
(truth, weight, order) are
conserved across
transformations. Pair
with Mvuala for cross-
cultural reinforcement.

Introduce before
teaching fractals. African
textile, architectural, and
cosmogram patterns are
literal examples of scale-
invariant geometric
structure. Dr. Ron
Eglash's work on African
fractals is the academic
anchor.

Nsiangani (CENA/USK, 2025
— §2.5, §2.6)

Nsiangani, Mazayi Ma
Mandombe (CENA/USK,
2025)

Kemetic tradition

Eglash (African Fractals)



Language /
Tradition

Math / Science
Mapping

Pedagogical
Application

Category 5 — Metric Space & Measurement: How Distance Is Defined

These terms name the structures that define how far apart things are — including in non-Euclidean spaces.

mMRSE Metric CENA / USK

(Singini- (Nsiangani)

Invariant

Metric)

Konde Grid (3D) = OSCI
Framework
(Solomon)

Bloch Sphere Quantum
computing /
physics

Family of metric
tensors G satisfying
StGS = G; includes
Euclidean (level 1),
anisotropic (level 2),
Minkowski/spacetime
(level 3),
Riemannian/curved
(level 4)

Discrete 3D lattice;
basis for Mandombe
3D visualization;
analogous to
crystallographic unit
cell and spacetime
lattice in QCD

Geometric
representation of qubit
state space; 2D
complex Hilbert space
embedded in 3D real
sphere; Yikamu angles
correspond to ¢ and 6
coordinates

Show students the 4-
level metric hierarchy
using a table. Level 1 is
standard geometry class.
Level 3 is special
relativity. Level 4 is
general relativity. All
share the same parent
equation — a concept
unavailable in standard
curriculum.

Physical model: have
students build a Konde
grid from physical
materials (pipe cleaners,
graph paper, 3D
printing). Map Standard
Model particles to
vertices, edges, and
faces. The Higgs field
maps to the grid center.

The Mandombe Sphere
page in the Kemware

document juxtaposes the

Bloch sphere against the
Opan-Ifa (Yoruba
consciousness map).
Students identify the
structural
correspondence before
reading the formal
definition.

Category 6 — Dimensional Framework: The Layers of Reality

Nsiangani (CENA/USK, 2025
— Chapter 4)

Solomon (OSCI — 3D Konde
Explorer module)

Solomon (Kemware, 2014 —
Mandombe Sphere page)

These terms name the levels or dimensions across which a system can be analyzed — each with distinct subject matter and

operational rules.

5 Content Mandombe /

Spheres

5-dimensional discrete
symmetry space;

Each Yikamu dimension
is a content domain: 0°

Wabeladio Payi; Solomon



Language /

Tradition

Math / Science
Mapping

Pedagogical
Application

(Yikamu®)

Butila (0°)

N'Zanza (360°)

Ogdoad (8 + 1)

Ennead (9)

Solomon

Mandombe

Mandombe

Kemetic
(Hermopolis)

Kemetic
(Heliopolis)

dimensions indexed by
Yikamu angle;
isomorphicto 5
quantum numbers of
electron orbital
configuration

Protodimensional
biology layer; base
orientation;
corresponds to ground
state, foundational
chemical bonds

Communication /
translation layer; shear
and spread operators;
corresponds to Fourier
decomposition (signal
into components)

8 primordial pairs +
Atum-Re as 17th
mediating principle;
isomorphic to 8 gluons
+ Higgs boson in QCD;
corresponds to Lie
algebra root system

9-member divine
council; corresponds to
9 simple Lie groups (4
classical +5
exceptional); maps to
complete gauge
symmetry algebra of

Biology, 45°
Genetics/Law, 90°
Physical Science, 135°
Metaphysics/Psychology,
360° Communication.
Students map their own
coursework to
dimensions and identify
which Yikamu® they are
operating in.

Entry point dimension —
nutrition, health, breath.
Teach as the biological
baseline. In chemistry,
this is the ground state
electron configuration.

The communication
dimension is the one
that makes all others
legible. Pair with signal
processing: a Fourier
transform is a 360°
decomposition of a
complex signal into
orthogonal components.

Advanced: the Ogdoad's
structure (8 + mediator)
reappears in the
Standard Model (8
gluons mediating strong
force + Higgs as
symmetry-breaker). This
is not metaphor — the
numerical structure is
isomorphic.

Map the Ennead
members to the 9 Lie
group families. Each
family governs a class of
symmetry
transformation in
physics. Students can
research one

(Kemware)

Wabeladio Payi (Mandombe
manual)

Wabeladio Payi (Mandombe
manual)

Kemetic tradition; Solomon
(OSCI Numerical Ontology)

Kemetic tradition; Solomon
(OSCI Numerical Ontology)



Language /

Tradition

Math / Science
Mapping

Pedagogical
Application

Standard Model

Category 7 — Quantum & Probabilistic Structures

deity—particle
correspondence as a
project.

These terms connect indigenous symbolic systems to the mathematical structures of quantum mechanics and information theory.

Amplitude /
Probability
Invariance

Qubit /
Quantum Gate

Superposition

Mandombe /
mRSE
(Nsiangani)

Quantum
computing

Quantum
mechanics

P=|U]*=*y; total
probability preserved
under unitary (Singini-
rotation) evolution; the
quantum analog of
Mvuala

2-state quantum
system; gate
operations = Singini
rotations on Bloch
sphere; Hadamard gate
= normalized 90°
Yikamu operation

Linear combination of
basis states; RSE
addition rule in
complex Hilbert space;
analogous to Mazita
combination across
Yikamu dimensions

Category 8 — Epistemological & Pedagogical Terms

Teach as the quantum
version of conservation
of energy. The reason
measurement
probabilities always sum
to 1is the same reason
the Pythagorean
theorem holds — both
are RSE invariants in
their respective spaces.

After establishing the
Bloch
sphere—Mandombe
Sphere correspondence,
introduce qubit gates as
named Yikamu
operations: the
Hadamard gate is a 45°
Yikamu rotation
normalized to unit
length. NOT gate = 180°.
Phase gate = fractional
Yikamu.

Use the Mazita Square as

a visual: a Tetragram
simultaneously occupies
all 4 orientational states
until a Yikamu® selection
‘measures' which
dimension it belongs to.
This is the indigenous
precursor intuition for
superposition.

Nsiangani (CENA/USK, 2025
— Chapter 5)

Nielsen & Chuang; Solomon
(Kemware, 2014)

Nsiangani (CENA/USK, 2025
— Chapter 5)




Language /

Tradition

Math / Science
Mapping

Pedagogical
Application

These terms name the framework itself — the principles guiding how OSCl is taught and why African-centered epistemology is

scientifically valid.

OSCl —
Ontological-
Structural
Correspondence
Isometry

RecTec
(Recovered
Technology)

Epistemological
Sovereignty

Structural
Literacy

OsClI

Framework

(Solomon /
Kemware)

Solomon
(Kemware)

oscl /
Decolonial
theory

Pedagogy /
0SCl

Formal framework for
identifying and
validating structural
isomorphisms between
indigenous knowledge
systems and modern
STEM disciplines

Indigenous information
technology predating
European
formalization; includes
binary math (Odu-Ifa, |
Ching), fractal
geometry (African
design), quantum-
analogous models
(Mandombe Sphere)

The right and capacity
of a knowledge
community to
generate, validate, and
transmit its own
scientific frameworks
without external
gatekeeping

The ability to identify
recurring structural
patterns across
disciplines, scales, and
cultural contexts;
prerequisite for OSCI-
based instruction

The meta-concept of the
entire TPD. Teachers are
not teaching metaphors
— they are teaching
structural
correspondences that
can be verified
mathematically.
Introduce the isometry
definition early: a
mapping that preserves
distance/structure.

Reframe the history of
STEM for students.
Binary mathematics
appears in the Lebombo
Bone (~43,000 BCE),
Odu-Ifa (~3,000+ years),
and | Ching before
Leibniz. This is
documented fact, not
Afrocentric speculation.

Frame for the entire
curriculum: students are
not borrowing STEM
from another culture —
they are recovering and
extending a tradition
that is ancestrally theirs.
This affects motivation,
identity, and retention.

Explicitly teach students
to ask: 'What is the
shape of this
relationship?' before
asking 'What is the
answer?' Structural
Literacy is the cognitive
skill that OSCI develops
— the ability to see

Solomon (Kemware / WGU
Capstone)

Solomon (Kemware, 2014);
Eglash; Dr. Maat

Solomon (OSCI); Mignolo;
Wiredu; Ngligl

Solomon (OSCI TPD
Framework)



Language / | Math / Science

Tradition Mapping

Pedagogical
Application

Cognitive Educational Using culturally
Scaffolding psychology /  familiar frameworks
(Cultural) Oscli (cosmograms, scripts,

proverbs, music) as the
initial structure onto
which new scientific
concepts are mapped

Notes on Usage and Expansion

isomorphism.

Students who encounter Vygotsky; Solomon (OSCl)
eigenvalues through the

Singini/Mvuala

framework before the

matrix formalism have a

conceptual anchor that

formal notation later fills

in. This is Vygotsky's ZPD

applied cross-culturally.

This vocabulary is versioned and intended to grow. Teachers and curriculum developers are encouraged to

submit proposed entries, corrections, or extensions to the OSCl ontology maintainer. New entries must include:

(1) term, (2) language/tradition of origin, (3) formal mathematical mapping with verification, (4) classroom

application note, and (5) primary source citation.

Correspondences marked as 'advanced' in the Pedagogical Application column are intended for AP Physics, AP

Computer Science, or dual-enrollment mathematics contexts. All other entries are appropriate for standard

Grades 9—-12 advanced coursework.

The structural principle underlying every entry is the OSCI axiom: if two systems preserve the same invariant

under the same class of transformation, they are structurally isomorphic regardless of their cultural origin. This

is a mathematical statement, not a philosophical claim.

Taraje Solomon | Kemware U.A. | OSCI Framework | African-Centered STEM Education



5. OSCI Correlation Charts

Olokun Symbolic System

Western Symbolic System

Ifa (West African) Standard Model

12 Odu "O" 12 Fermions

4 Odu "T" 4 Bosons

16 Primary Odu 16 Fundamental Particles
Ose Tura Higgs Boson

Khemenu/Ogdoad (Egyptian)
Nun (Primordial/chaotic watery abyss)
8 primordial deities

Atum-Re

16 + 1 Deities in Memphite Theology

Mandombe (DRC)

Singini (Dots)

Mvuala (Strings)

Mazita (Interactions/Transformations)

Konde Grid (Structural Framework)

Quantum Physics
Wave Function, Indivisible Stochastic Processes
8 Gluons (mediating the Strong Nuclear Force)

Particle-Wave Duality, Wave Function Collapse,
Higgs

16 + 1 fundamental particles in Standard Model

Geometric Algebra, String Theory
Fundamental Particles

Strings/Wave Functions (V)
Feynman Diagrams/Adinkra Symbols

Metric Tensor/Lattice Structure



Mandombe

Konde Grid
(Graph Paper)

Mvuala (Lines)

Singini (Dots)

Mazita (“Knots™)

Scientific Analogy

Metric Tensor

Strings/Wave Functions

Fundamental Particles

Feynman Diagrams,

25
)4
Adinkra Symbols
Knot Theory, Graph
Theory, Neural
Networking (LLM token
constellations)

Function/Concept in Physics

Defines the geometry of spacetime and
distances in a higher-dimensional
context. The Konde Grid serves as a
conceptual tool to understand
multidimensional relationship tracking
in modern computational architectures.

Represent paths, connections, and the
vibration of matter (open strings/closed
strings) within the metric tensor (Kondi
Grid). This concept is key to both
string theory and quantum mechanics.

The irreducible building blocks of the
symbolic system, analogous to quarks,
leptons, photons etc.

Encode particle interactions and
supersymmetry relationships,
visualizing transformations and
cognitive organization.

Four Operations, Fundamental Interactions, Force Particles

Mathematics

Impedance
Voltage
Current

Resistance

Impedance (Z)/Admittance (Y)

Standard Model

Photon

Gluon

W/Z Boson



