Architectural Blueprints
of Knowledge

A Compendium of Foundational Academic Models
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Models Bridge the Gap Between Theory and Reality

Reality

In academic disciplines, a model is a simplified representation of
a system, concept, or process. Scholars use them as the primary
tools to make sense of a complex world.
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The Architect’s Toolkit: Three Core Functions of a Model

Explanation

To isolate specific variables and
understand how or why a
phenomenon occurs.
Example: The Hodgkin-Huxley

model explains how neurons fire.

Prediction Simulation
To forecast future states or To create ‘sandbox’ environments
unseen data based on current where theoretical scenarios can be
parameters. tested without real-world risk.
Example: The SIR Model Example: Global Circulation
predicts the spread of a virus. Models (GCMs) simulate future

climate scenarios.
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The Living
World

We will now journey through four
distinct intellectual worlds,
exploring the unique blueprints each
uses to describe its domain. From
the cosmic to the cognitive, we will
see how the fundamental act of
modeling unifies human inquiry.
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The Physical Universe: Modeling Origins and Planetary Motion

The Big Bang Model Plate Tectonics
Discipline: Astronomy Discipline: Geology
How did our universe begin and evolve? What drives the large-scale motion of Earth’s surface?
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The Living World: Modeling the Dynamics of Life

Lotka-Volterra Equations
Discipline: Biology

How do predator and prey populations interact
and co-evolve?
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Hodgkin-Huxley Model

Discipline: Neuroscience

How do neurons generate and propagate

electrical signals?
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Human Systems: Modeling Choice and Collective Interaction

IS-LM Model

Discipline: Economics

How do interest rates and the market for goods and
services interact?
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Median Voter Theorem

Discipline: Political Science

How can we predict candidate behavior in a
majority-rule election?

Median Voter

Candidate B
%

Candidate A
—_

‘:i%j\) Predictive

& NotebookLM



Abstract Structures: Modeling Knowledge and Information

OSI Model

Discipline: Computer Science

The Core Question

How can we create a universal framework for network

communication?
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Bloom’s Taxonomy

Discipline: Education

The Core Question

How can we classify educational goals into a hierarchy

of complexity?
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The Constellation Map
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The Constellation of Knowledge: A Unified Map of 20 Foundational Models

Function Key:

. Explanatory
. Predictive

. Hybrid (Explanatory & Predictive)
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The Compendium: A Detailed Reference Guide

Discipline
Physics
Epidemiology
Economics
Psychology
Biology
Sociology
Neuroscience
Pol. Science
Geography
Chemistry
Linguistics
Computer Sci
Geology
Anthropology
Philosophy
Marketing
Management
Astronomy
Education
Env. Science
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Model Name & Icon
Standard Model

SIR Model

IS-LM Model

Big Five (OCEAN)
Lotka-Volterra
Gravity Model
Hodgkin-Huxley
Median Voter Theorem
Central Place Theory
VSEPR Theory

Tree Model

| OS] Model

Plate Tectonics
Recent African Origin
Trolley Problem
AIDA Model

SWOT Analysis

Big Bang Model
Bloom's Taxonomy
GCM (Climate)

Core Question/Use
Explains the fundamental particles and forces that constitute matter.

Tracks Susceptible, Infectious, and Recovered individuals to simulate disease spread.

Demonstrates the relationship between interest rates and the asset/goods market.

A taxonomy for personality traits.

Describes the dynamics of predator-prey systems.

Predicts the volume of interaction between two places based on size and distance.
Describes how action potentials in neurons are initiated and propagated.

Argues candidates will converge to the position of the median voter.

Explains the number, size, and location of human settlements.

Predicts the geometry of individual molecules.

Depicts the genealogical relationship between languages.

A framework describing the functions of a networking system.

Describes the large-scale motion of Earth's lithosphere plates.

Model of the geographic origin and early migration of modern humans.

A thought experiment to explore ethical intuitions.

Traces the customer journey through Awareness, Interest, Desire, and Action.

A strategic technique to identify Strengths, Weaknesses, Opportunities, Threats.
The prevailing cosmological model for the observable universe.

A hierarchical model to classify educational learning objectives.

Simulates the atmosphere and oceans to predict future climate change.

Function
Hybrid
Predictive
Hybrid

- Explanatory

Predictive
Predictive
Hybrid
Predictive
Explanatory
Predictive
Explanatory
Explanatory
Explanatory
Explanatory
Explanatory
Explanatory
Explanatory
Hybrid
Explanatory
Predictive
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From Blueprints to Insight

Across every discipline, the act of creating a model is a fundamental act of human
curiosity. It is the'shared language we use to simplify complexity, to ask ‘what if, and to
build a more profound understanding of our world. Each model is a testament to our

collective drive to find structure within chaos.
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