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[ We are the invasive species. ]
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Postropolis Origins
The term Postropolis is derived from the Greek root -polis meaning city-state, or
independent self-governing community in which everything was decided by a social
process, combined with postro-, a conflation of the roots post- (after) and metro(measure), to form postropolis. Postropolis is the conceptualization and planning for what
comes after cities in human civilization.
We are one species sharing the world with all other species.
Based on this fact, let us conceptualize and build an “after-city-state” network of dynamic
human habitation distributed appropriately across the planet according to natural physical
boundaries.
Postropolis is an eco-socio-technical system.
Environment subsumes people; people build and control technology in the service of both.
Within this ecological perspective, pragmatically speaking, Postropolis is a
watershed-based system of dynamic urban core districts connected through multimodal
human-, solar-, and wind-powered transport. Postropolis is a platform, a learning system,
and a commons, fostering systems thinking and wisdom for all people, by doing what we
already do: living and working while interacting with machines and information within
natural and built environments. Because Postropolis is a reconceptualization of human
civilization, it is human-friendly and human-scaled.
However, as an eco-socio-technical system: Postropolis must never be anthropocentrist.
The intention of Postropolis as a basis for design is to start a conversation that improves
iteratively. Let us take an adaptive approach to infrastructure (and human-system
interactions) which allows for the dynamism and flexibility necessary for a continuous
pursuit of resilience in eco-socio-technical systems.
In parallel to an iterative Postropolis book, an immersive digital experiential environment
platform is being created to help visualize, model, and simulate various interacting system
components and scenarios of Postropolis, to be developed in partnership with
organizations yet to be determined. Examples of this experiential environment will be
articulated throughout the book and in a “vignette” style on the Postropolis website. This
website and one or more integrated digital platforms are intended to serve as the
collaborative interactive discussion hub for ongoing work with Postropolis.
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Why do we need Postroplis?
As a species, we are not well. Industrial civilization and exponential human population
growth continuously facilitated and amplified by the insatiability of capitalism are not
sustainable. We are overshooting, if not overshot. We must learn from our mistakes. We
must drastically change our behavior, individually, collectively, and institutionally.
One way to better learn from our mistakes and potentially achieve this necessary drastic
collective behavior change is to document pathways to restraint-based energy transitions
away from fossil fuels, with a focus on reduction and reuse as opposed to continued (and
especially conspicuous) consumption and waste. Part of this pathway documentation
should be the use of ground-truthing data—and interactive visualizations of these data—to
influence change decisions at personal, local, and regional levels.
We must put ourselves on a new trajectory of global social organization.

Process
Postropolis as process implements the Postropolis data
framework using tools available within and outside the
continuously developed Postropolis platform. As a
process, Postropolis is some combination of evaluation,
problem solving, design, and communication.

Evaluation
Postropolis as an evaluation process can and should include any combination of
measurement instrumentation and assessment decisions. For example, to evaluate the
relationship between vehicle usage patterns and emissions costs (outcomes) and other
environmental disturbances, what might be the best measurement instrumentation you’ll
need (or have available) to collect all the data most appropriate for making the best, most
valid, assessment decisions about these relationships and how they change over time?

Problem Solving
How might this ongoing evaluation (measurement and assessment) process relate to one
or more problem solutions? For starters, the ongoing measurement and assessment
process can be used to generate evidence-driven definitions for any number of problems in
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need of a solution—problems that may or may not have been previously identified as
necessary for definition (and solution) as part of the ongoing evaluation process.

Design
As these problems are defined and solutions are discussed, ultimately design must come
into play, in one or many forms. Perhaps, at a minimum, this results in the creation of a
formal or informal design document for the intended problem solution, including the
design of assessment plans for continued evaluation of progress. Perhaps the identified
solution requires process design, product design, and development. Is it participatory
design, involving all stakeholders in the process? Perhaps such an approach is a good fit,
perhaps not. What do the data say? What does your gut say? Where has the initial
discussion led you and your team?

Communication
Regardless of the nature of design associated with problem solutions and the evaluation of
ongoing progress regarding the iterations of design within these solutions, communication
is a requirement. How are ongoing processes and evaluation results collected and
communicated to key stakeholders? How is communication relevant to the evaluation
process? How is it relevant (perhaps in different ways) to the problem definition and
solution design process? How many different ways does communication integrate itself
into the ongoing growth process associated with evaluation and problem solving?

Framework
Postropolis as a data framework supports the
evaluation, problem solving, design, and
communication process that manifests in various ways
using tools within and beyond the Postropolis
platform.
To support this process-platform relationship for understanding patterns of actions
exhibited over time by individuals and populations within their shared environments,
there is a general need for a data framework that is flexible through its modularity and
extensibility—especially when looking for ways to translate extant data from other
research and assessment systems—with the data that are collected and analyzed using the
Postropolis platform tools as part of any evaluation-communication process.
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We’ve found that xAPI, or Experience API (formerly known as Tin Can API, born out of
SCORM), is a good fit for this modularity and extensibility necessary in the Postropolis data
framework.
Perhaps it’s best to rely on the currently concise Wikipedia summary of xAPI1 as the best
quick objective reference for the differentiation of xAPI from its predecessors, which gives
some indication of its fit for Postropolis:
“The Experience API (Tin Can API) is meant to succeed SCORM, the Sharable
Content Object Reference Model, which has been the de facto e-learning
standard for packaging e-learning content. There are several drawbacks to
SCORM. The new Experience API allows trainers to deploy several new
capabilities that were not supported with SCORM, such as:
❏
❏
❏
❏
❏
❏
❏
❏
❏

Taking e-learning outside of the web browser
E-learning in native mobile applications
More control over learning content
Solid security using OAuth
Platform transition; e.g. start e-learning on a mobile device, finish it on
a computer
The ability to track games and simulations
The ability to track real-world performance
Team-based e-learning
Tracking learning plans and goals

The Experience API (Tin Can API) is an open source API. It is a
Representational state transfer web service that uses JavaScript Object
Notation (JSON) for its data format. The web service allows software clients
to read and write experiential data in the form of “statement” objects. In their
simplest form, statements are in the form of “I did this”, or more generally
“actor verb object”. More complex statement forms can be used. There is also
a built in query API to help filter recorded statements, and a state API that
allows for a sort of “scratch space” for consuming applications.”
From an evaluation standpoint, the beauty of xAPI lies in the “actor-verb-object”
model at its core. This is a human-scaled reference for activity that allows us to collect
and analyze (measure and assess) our own actions (behaviors), as well as those of any

1

Experience API https://en.wikipedia.org/wiki/Experience_API
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other species, to seek out patterns of individuals and populations within any ecological
context.
Another excellent resource for understanding xAPI2 is The Advanced Distributed Learning
Initiative, or ADL, which is the organization responsible for the API:
“Broadly defined, the Experience API (xAPI) lets applications share data
about human performance. More precisely, xAPI lets you capture (big) data
on human performance, along with associated instructional content or
performance context information. xAPI applies human (and machine)
readable “activity streams” to tracking data and provides sub-APIs to access
and store information about state and content. This enables nearly dynamic
tracking of activities from any platform or software system—from traditional
Learning Management Systems (LMSs) to mobile devices, simulations,
wearables, physical beacons, and more.”
Additionally, the ADL provides a general specification of API via Github.3 Part One (About
the Experience API) and Part Two (Experience API Data) of the specification provide a
comprehensive overview.

Hybrid Simulation
How can an actor-verb-object (action-based) Postropolis data framework be most useful as
a foundation for the evaluation-communication processes supported by the tools of the
Postropolis platform? Perhaps it’s best to consider the perspective that we humans, along
with all other species (whether they know it or not), live in a hybrid simulation. Thanks to
the information economy and the collective set of global digital platforms that exist to
support our communications and interactions (consumption and production) within this
economy, we currently co-exist with a simulation layer that appears atop, around, and
infused with our physical reality as a flesh-based species moving about on an
atmospherically-insulated water-covered rock floating through space.
If we conceive everything that happens between individuals of our species and all other
species and entities on (and in) the rock, in the water, and in the atmosphere, coupled with
everything that happens within and across this simulation layer, as a series of transactions
(events) that can be measured and assessed as relationships between members of these

2

ADL: xAPI https://www.adlnet.gov/projects/xapi/

3

https://github.com/adlnet/xAPI-Spec
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two layers, we can begin to understand how to evaluate the past, present, and future “state
of the state” of our global home in a more holistically contextualized fashion. As the next
step in this evaluation process, we’ve
established the Simulation
Relationship Assessment framework,
based on the xAPI actor-verb-object
data structure.

Simulation Relationship
Assessment
The Postropolis Simulation
Relationship Assessment (SRA)
Framework, shown below, is a
catalog and matrix of generalizable
categories of entities which can
interact with each other amongst the combined physical reality and simulation layer.
Intended by default to be extensible, this current matrix of categories is rather high-level,
and is by no means exhaustive. There is already some debate as to whether the “Person”
category should be subsumed under the “Animal” category.
As we continue to observe interspecific interactions within the physical layer, we can also
begin to understand the relationships between the simulation layer and the individual and
collective behaviors of our own species as well as others, including the effects these
behaviors have—or rather the relationships that manifest as a result of our
behaviors—upon. Let’s follow a rather simplified example series of transactions using the
SRA.
❏
❏
❏
❏
❏
❏
❏
❏

Jamie Creates Grocery List (using smartphone) = P-M → M-I
Jamie Travels to Grocery Store (using SUV) = P-M → M-I → I-M → M-Ge → M-At
Jamie Reads Grocery List (using smartphone) = P-M → M-I → I-P
Jamie Selects Groceries = P-An → P-Pl → P-Fu, etc.
Jamie Buys Groceries (human cashier, not self-checkout) = P-P → P-M → M-I, etc.
Jamie Travels Home (using SUV) = P-M → M-I → I-M → M-Ge → M-At
Jamie Makes Dinner (for Family) = P-M → P-An → P-Pl → P-Fu
Jamie Eats Dinner (with Family) = P-P → P-An → P-Pl → P-Fu, etc.

Clearly, each of these SRA transaction strings could be much more detailed.
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Also consider how we might track the transactions (and relationships) inherent in the
pathways of existence and interaction many of the actors within the transactions shown
arrived on the scene. How did the plants, animals, and fungi which became groceries get to
the grocery store? How did the gasoline get into the tank of Jamie’s SUV? What path the
materials of which Jamie’s smartphone is made take to get into the phone and into her
hands? How many lives (human and non-human) were touched by these pathways and
processes?

Platform
Postropolis is a platform to host and integrate tools using
the SRA framework for evaluation, problem solving,
design, decisionmaking, and communication processes.
Two concepts serve as the foundation for Postropolis as a
platform: interactive data visualization and increasingly
intelligent unobtrusive assessment systems. These two
factors work together to provide individualized guidance
in decisionmaking processes for the purpose of defining
and solving complex, ill-defined problems—which are often called “wicked” problems.
Assessment systems are unobtrusive when they get out of the way: when they operate in a
fashion that does not impede upon the process they are assessing. The unobtrusive
assessment systems associated with the Postropolis platform could include the modular
extensible dynamic environment visualization tool (ModEx-DEV), a digital “cocktail napkin”
graphing platform (DGP), an ever-evolving individual change trajectory profile (iCTP), a
timeline data visualization tool (TimeTracks), or a true-cost multimodal transportation
simulation calculator (PTS CommuteMap).

Modular Extensible Dynamic Environment Visualization (ModEx-DEV)
Consider a digital layer around our world for coordinating and visualizing data, both static
and flowing. What if we could visualize everything that has happened, is happening,—or
may happen—in some scaled modular cube (or sphere) as a volumetric window upon the
world, at various scales of space and time?
Choose a volume of 1,000,000 km3. It is 100km wide by 100km long by 100km high. This
means it covers 1000 km2 of land area, with the 100km of height in the cube covering any
division of space above and below the surface of the earth.
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This cube can visualize any number of datasets for any
chunk of the earth, water, and air we inhabit, such as:
❏
❏
❏
❏
❏
❏
❏

Species distribution and movements
Habitats and landscapes features and change
Climate, weather, and precipitation
Geophysical patterns and processes
Demographic and land use patterns
Watershed flow patterns
Oceanographic models

Visualizations of these
data can be filtered for the discussion, explanation,
argument, decision, or problem solving session taking
place. Any number of people might be able to
collaborate over the ModEx-DEV, but perhaps only one
person at a time should be able to control the data
visualization filters and other interactions.

Digital Graphing Platform (DGP)
What if all you have available is a cocktail napkin—or
the back of an envelope or some other scrap of paper—and a pen, and you needed to
visualize data as part of an explanation? How well can you draw the curves of two
populations of species over time to explain to someone how these sizes of these two
species populations interact (or at least affect each other in various ways) over time? What
does this say about your ability to make (and show) an approximation to another person,
for the purpose of argumentation or explanation?
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What if you had an app that allowed you to start with something more than just a blank
sheet of paper?

Minimal Structure

Structure and Labels

Pre-Plotted Data Manipulation

The DGP is designed to track the way in which a user interacts with the graphs (moving
components around and drawing new graphs). This way, the DGP can get a better sense of
what the user knows about the subject areas relevant to the graphed data, as well as how
well the user can understand and create graphs: something called graph sense (see below:
“Deep Shifts in Experience through Critical Data Analysis”).
To maintain a naturalistic approach to graphing interactions (and assessing those
interactions), the interface for the DGP should be minimalist, with a focus on the graphs
themselves (once it is appropriate for them to appear on the clear slate interface). Other UI
elements should be used sparingly and appear in a just-in-time manner. Depending on the
task at hand, the DGP would rely on any number of inputs, components, interactions, and
outputs to support decisionmaking and complex problem solving.

Individual Change Trajectory Profile (iCTP)
What if you could use a ModEx-style volumetric
interface to visualize your own patterns of growth
over time? Or, to visualize patterns of growth in
others? The iCTP is conceptualized as an
extensible 3D matrix for visualizing data about
one’s growth over time by correlating a variety of
traits across any number of tasks and venues.
Think about a cube to visualize any given chunk of
your own behavioral history as recorded with the
SRA framework, perhaps concerning your use of other Postropolis platform tools.
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Perhaps you could interact with this personal data visualization cube by manipulating its
orientation and divisions, giving various levels of specificity for insight about your growth,
individually and/or as part of a collaborative team?
Consider the potential for the iCTP to
function as such an analytics system, for
both individual and collaborative evaluation
of growth. Perhaps we can plot a series of
instances of one person’s iCTPs over time or
space, or perhaps we can visualize a
network of iCTPs (representing a team of
people) during a specified section of time
and space defined for understanding a
particular learning opportunity?
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Timeline Data Visualization (TimeTracks)
TimeTracks is a system for visualizing
time-based contextualization. It could be
used for comparisons of iCTPs, or not.
Specifically, TimeTracks is conceived as a
mobile app and web-based system for
timeline and network generation to
contextualize any number and type of
content and context relationships. A user’s
interactions with tracks of time (timelines)
are tracked as xAPI statements using the SRA framework to better understand the meaning
of this users intentions when actively (and passively) making (and interpreting)
connections, and thus contextualizing, between and across timelines.
What is contextualized for the user of TimeTracks? Consider the domain of reading and
authorship. For each published entity (book, essay, poem, news article, etc.) previously or
currently consumed by the user, the content and subject areas of that entity (down to the
paragraph or line, perhaps?) are cross referenced with other entities in those subjects.
Also contextualized are the time and space of authorship and publication: what was
happening locally and globally while the author was completing the entity?
For each text (to be) consumed, the user identifies herself and the text, then tracks her own
progress through it, always having the option to explore time-based context(s) of content
creation surrounding particular events and topics associated with the text, visualized along
one or more spectrums of (non)linear order. Of course, these identification and tracking
techniques could also be automated,
freeing the user to read the text and
explore contexts as she progresses.
What else might any user want to
contextualize about any text, and how are
these contextualization choices relevant to
any other texts he or she may have already
consumed or plans to consume in the
future? Consider the histories of
postmodern literature and metafiction. Where might the current text being read by the
user—or perhaps each of the works produced by this author—fit along these two timelines
of literature, and, better yet, how do they fit in, and how well? And what does that goodness
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of fit look like when diagrammed within or across a linear or nonlinear context? How
might a user engage with a dynamic “fitness frame” slider/filter over several overlapping
timelines, as displayed on a smartphone or tablet?
What sorts of algorithms are necessary to imbue the necessary intelligence into
TimeTracks to allow for appropriate tracking and delivery of references and scaffolded
supports for these contextualization relevances experienced along the continuous
consumption and reflection habits of any user? How might the Postropolis platform use
TimeTracks to monitor users’ contextualization decisions (as inferred through patterns of
actions) and connect together users who make similar (and opposite?) comparison
explorations, specifically for the intention of fostering critical engagement and
conversation?

Multimodal Transportation Simulation Calculator (PTS CommuteMap)
What if we could visualize internal and external perspectives about the effects of our
transportation decisions on an as needed basis, even projecting the compounding effects of
our collective individual decisions over time? A transportation simulation that began over
a decade ago as CommuteMap has the potential to provide these projections.
CommuteMap allowed a user to make commuting decisions for multiple individuals on a
daily basis, and then receive feedback on various types of costs associated with those
commuting decisions—as well as distances traveled by various modes of transportation.

There were three phases to the CommuteMap scenario:
1. selecting commuter routes
2. viewing daily costs and distances
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3. viewing total costs and distances
The four cost types calculated in this
version of CommuteMap were financial
(dollars), ecological (lbs of C02), time
(minutes), and personal (calories). There
were also relationship “bonuses” for costs
based on the modes of transportation for
any given route selection, consisting of
combinations of walking, riding a bicycle,
driving a car, riding a bus, or riding a light
rail tram. After a predetermined number
of days' worth of decisions had been
made, the user could view the costs and
distances in aggregate across all days with the option of comparison with data from any
individual day.
What if we could quickly sketch (or scan) a hand-drawn map into an interface similar to the
DGP, which would then generate a simplified, scaled 2D grid map interface for use as a
platform for explanation and argumentation aligned with real data localized using GPS or
some other relevant coordinate system?
Let’s use a specific example from downtown Elkin, North Carolina, where the Town of Elkin
and the NC Department of Transportation are dealing with a combination of local roads,
local businesses, local residents, out of town traffic, state highways, federal highways, and
any number of daily variables affecting the adoption of four-way stops to replace traffic
lights.

Initial Sketch

Generated Grid Map Interface
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Perhaps while this map is projected on a wall at a town meeting, a user could engage with
any of the intersections circled in red, pulling up any number of datasets for visualization
and interaction, fostering an exploration of internal and external perspectives for
reciprocal reasoning about the complexities of traffic patterns as experienced at the
individual and aggregate level, for all stakeholders involved in the pragmatics of continued
progress for a municipality.
Depending on the needs of the user(s) and
audience(s), it may make sense to consider an
isometric version of the transportation
simulation. Such a view of the terrain as an
arena for discussion lends itself to an
integrated system of scaled, 3D-printed
modules of topographic maps.
Essentially, the Postropolis platform could host
a more tangible modular mapping and collaborative discussion system made of “smart”
3D-print-on-demand topographic map modules (with digital layers projected) for
contextualizing and analyzing evidence-driven argumentation in a more realistic tactile
modality—with real-time analysis of conversational progress and individual growth
through collaborative effort. Consider three people standing around a table upon which
sits such a modular topographic mapping system.

What are the ways that the ModEx-DEV, DGP, TimeTracks, and transportation simulation
tools of the Postropolis platform might work together as integrated components of this tactile
learning experience?
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Across these interconnected and autonomous systems, the Postropolisplatform must
maintain a “game feel” of real-time control, simulated space, and polish4 for increased
engagement (and thus the likelihood of learning) with its users, when they are using these
platforms to discuss, model, understand, and appreciate the practicalities of Postropolis
concepts.

Why Postropolis?
What is the ethical and aesthetic basis for continued understanding and promotion of
Postropolis as a value proposition for the future of humans’ equitable existence on this
planet in balance with other species, perhaps as an extension to E. O. Wilson’s Half-Earth5
proposal? To understand the possibilities, many aspects of surviving and living within the
Anthropocene must be explored, as well as concepts of reparation ecology: recognition,
reparation, redistribution, reimagination, and recreation.
Ethical perspectives of critical systems thinking and wisdom, questioning the fourth
industrial revolution, becoming loving resistance fighters, and commoning ourselves must
be initialized and generalized as a foundation for the Postropolis thesis.
Pragmatics fueling the why of Postropolis include human population change, economies
within ecologies, energy transitions, and an understanding of boundaries, as well as
innovation by way of identifying, understanding, and subverting the dominant paradigm of
inhibitive (and destructive) human traditions founded upon the benevolent (and
malignant) ignorance of every generation of humans.
How might these pragmatics unfold within a “long descent” from our current fossil fuel
existence?6 Why is it necessary to consider these pragmatics, or to put it another way, why
bother with something like Postropolis altogether? Perhaps Greer states it best:
“Nobody now alive will see the end of the process that is now underway. The
challenge we face in the short-term it how to weather the next round of
crises when it arrives. In the long-term, the challenge is to get through the
Long Descent with as much useful information and resources as possible, and
to transmit them to the successor cultures that, to judge by past models, will
begin coalescing sometime in the 23rd and 24th centuries. That means
4
5

6

Swini, 2008. Game Feel: A Game Designer's Guide to Virtual Sensation (link)
Wilson, 2016. Half-Earth: Our Planet's Fight for Life (link)
Greer, 2008. The Long Descent: A User's Guide to the End of the Industrial Age. (link)
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making sure that people right now have the information and connections
they need to adapt constructively to the changes brought by the decline of
our civilization, rather than backing themselves into one blind alley or
another. It also means taking a hard look at some of the most fundamental
ways people in today's industrial societies think about the world.” (p. 34)

Systems Wisdom and the Ecology of Postropolis
Considering Catton’s connections between carrying capacity, drawdown, and overshoot7,
we must recognize the importance of a shift to systems thinking mindsets in order to best
prepare for systems surprises, such as beguiling events, nonexistent boundaries, layers of
limits, and bounded rationality. First proposed as a theory by Herbert Simon,8 bounded
rationality happens when a decision is made based on fewer options than are actually
available, or when the chosen option is not necessarily the best, but may be the best within
the current circumstances.
To best achieve these mindset shifts, Meadows’ leverage points for engaging with systems
must be explored in terms of a systems-wise design of the Postroplis experience.
Meadows’ leverage points are as follows:
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏

Numbers
Buffers
Stock and Flow Structures
Delays
Balancing Feedback Loops
Reinforcing Feedback Loops
Information Flows
Rules
Self-Organization
Goals
Paradigms
Transcending Paradigms

This exploration of leverage points should be followed by a similar articulation for
fostering her principles of systems wisdom9 as a fundamental engagement within
7

Catton, 1982. Overshoot: The Ecological Basis of Revolutionary Change (link)

8

https://en.wikipedia.org/wiki/Herbert_A._Simon

9

Meadows, 2008. Thinking in Systems: A Primer (link)
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Postropolis. Meadows’ principles of systems wisdom can be considered a set of guidelines
of how to behave within complex systems, as follows:
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏

Get the Beat of the System
Expose Your Mental Models to the Light of Day
Honor, Respect, and Distribute Information
Use Language with Care and Enrich it with Systems Concepts
Pay Attention to What is Important, Not Just What is Quantifiable
Make Feedback Policies for Feedback Systems
Go For the Good Of the Whole
Listen to the Wisdom of the System
Locate Responsibility in the System
Stay Humble - Stay A Learner
Celebrate Complexity
Expand Time Horizons
Defy The Disciplines
Expand the Boundary of Caring
Don’t Erode the Goal of Goodness

Three of these principles can be explored as exemplars: Expose Your Mental Models to the
Light of Day, Make Feedback Policies for Feedback Systems, and Defy The Disciplines.
Meadows insists that we must visualize or verbalize our mental models about complex
systems (scenarios) to other people in order to ensure that these models are complete,
comprehensive, and consistent. Specifically, Meadows explains:
“You don’t have to put forth your mental model with diagrams and equations,
although doing so is a good practice. You can do it with words or list or
pictures or arrows showing what you think is connected to what. The more
you do that, in any form, the clearer your thinking will become, the faster you
will admit you uncertainties and correct your mistakes, and the more flexible
you will learn to be. Mental flexibility -- the willingness to redraw
boundaries, to notice that a system has shifted into a new mode, to see how
to redesign structure -- is a necessity when you live in a world of flexible
systems.” (p. 172)
Exposing our mental models to the light of day allows us all to increase our mental
flexibility.
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Feedback policies are designed as learning policies: policies which can adapt based on
feedback exhibited by the system for which the policy was written.
When he was President of the United States, Jimmy Carter attempted to pass a gasoline tax
proportional to the fraction of oil consumption based on imported oil. Essentially, this tax
would rise as import percentage of consumption would rise, eventually leading to gas
prices that would force alternatives and thus reduce the amount of oil imported from
elsewhere. This is one example of a feedback policy for a feedback system. Meadows
explains this concept of feedback policies:
“It’s easier, more effective, and usually much cheaper to design policies that
change depending on the state of the system. Especially where there are
great uncertainties, the best policies not only contain feedback loops, but
meta-feedback loops -- loops that alter, correct, and expand loops. These are
policies that design learning into the management process.” (p. 177)
To defy the disciplines means to follow a systems wherever it leads, regardless of the
expertise we have, or the expertise of others that we’ll be collaborating with in the process
of following the system (across the arts and sciences). Meadows explains this concept:
“Seeing systems whole requires more than being ‘interdisciplinary,’ if that
word means, as it usually does, putting together people from different
disciplines and letting them talk past each other. Interdisciplinary
communication works only if there is a real problem to be solved, and if the
representatives from the various disciplines are more committed to solving
the problem than being academically correct. They will have to go into
learning mode. They will have to admit ignorance and be willing to be
taught, by each other and by the system.” (p. 183)
A primary directive for Postropolis is to foster systems wisdom within all of us.

Ecological Literacy
There have been many approaches to defining ecological literacy, which is also often
referred to as environmental literacy or ecoliteracy.
Andrew Stables’ definition10 of ecological literacy is perhaps the most concise: “...the ability
to make sense of the world around us and our relationship with it” (p. 156). Seemingly
10
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articulating Stables’ definition, David Orr emphasizes knowledge, care, and practical
competence in his definition11 of ecological literacy, as well as a broad understanding of
sustainable relationships between individuals, society, and the natural systems – all based
upon a fundamental knowledge of how the world works as a physical system.
Taking a slightly different approach, Golley outlines a scientific, systems-oriented approach
12
to environmental literacy, based on three foundational concepts: the environment, the
system, and hierarchical organization. Moving beyond Golley, Fritjof Capra provides an
amorphous, holistic perspective,13 involving a basic understanding of organization within
and between ecological communities, including an ability to embody these organizational
relationships as part of one's daily life within human communities. Capra outlines several
fundamental concepts of ecology:
❏
❏
❏
❏
❏
❏

networks
nested systems
cycles
flows
development
dynamic balance

Berkowitz, Ford, and Brewer emphasize14 an understanding of the interface between
ecological science and society as a key element of ecological literacy. As a sort of follow-up,
Jordan, Singer, Vaughan, and Berkowitz have presented a knowledge space framework15 for
ecological literacy, which includes:
1. evidence-based habits of mind
2. ecological concepts and connections

11

Orr, D. W. (1992). Ecological literacy: Education and the transition to a postmodern world. Albany, NY:
SUNY Press.
12

Golley, F. B. (1998). A primer for environmental literacy. New Haven, CT: Yale University Press.

13

Capra, F. (2000). Ecoliteracy: A systems approach to education. In Center for Ecoliteracy. Ecoliteracy:
Mapping the terrain. Berkeley, CA.
14

Berkowitz, A. E., Ford, M. E., & Brewer, C. A. (2005). A framework for integrating ecological literacy, civics
literacy, and environmental citizenship in environmental education. In E. A. Johnson & M. J. Mappin, (Eds.).
Environmental education or advocacy: Perspectives of ecology in environmental education. New York:
Cambridge University Press.
15
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3. self knowledge (i.e., human-environment connectedness)
A primary focus focus of this knowledge space framework is the intersection of these three
elements.
There is a commonality in the core of all these definitions and frameworks: a gravitation
toward critical thinking about the self and the environment in a systematic web of
relationships, as well as how those relationships fit within the hierarchical order of the
ecosystems of which our planet is comprised.
Ecological literacy consists of an understanding of the manifestations of relationships and
connectedness in the environment, other complex systems, and the hierarchies inherent in
those systems and relationships.
A primary directive for Postropolis is to help all of us achieve continuous growth in
ecological literacy.

Ecological Design
David Orr provides us with four main points of ecological design16:
1. Ecological Design is a community process that aims to increase local resilience by
building connections between people, between people and the ecology of their
places, and between people and their history.
2. Ecological Design takes time seriously by placing limits on the velocity of materials,
transportation, money, and information.
3. Ecological Design eliminates the concept of waste and transforms our relationship to
the material world.
4. Ecological Design at all levels has to do with system structure, not the rates of change
What if we are tasked with redesigning society on a continent by continent basis?
Considering the likelihood of increased human population migration due to climate change,
this concept may not be farfetched.
How might we use Postropolis to help articulate a design for the continuous reorganization
of human society as dynamic watershed-based nations structured through situated
concurrent usage and behavior patterns—taking into account continuously observed
behavior patterns of all other species, not just our own?
16
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Consider the map of USGS watershed
unit17 which houses Postropolis
headquarters: 05050001 within the
Upper New River Watershed (within
the Kanawha Basin) in the Appalachian
Mountains. This hydrological unit
crosses the human-invented boundary
between North Carolina and Virginia. It
is interesting to note, however, that the
boundary of Alleghany County, NC is
almost exactly congruous with the
natural boundary of unit 05050001 and
the New River Watershed.
How can we plan for a future that understands and appreciates the ecological effects
associated with defining arbitrary boundaries that split governance of our relationships
with the material world, effectively ignoring the real physical boundaries defining the ways
we share the planet with all other species?
What must we do to find a better way to organize ourselves?

Deep Shifts in Experience through Critical Data Analysis
To better grasp the concept of Postropolis as a platform for understanding change and
growth in humans and non-human species through their behavioral patterns and
relationships with each other, machines (both real and virtual), information, and
non-specific entities such as geologic and atmospheric materials, we must consider
Schwab’s deep shifts of the fourth industrial revolution:18
❏
❏
❏
❏
❏
❏
❏

Shift 1: Implantable Technologies
Shift 2: Our Digital Presence
Shift 3: Vision as the New Interface
Shift 4: Wearable Internet
Shift 5: Ubiquitous Computing
Shift 6: A Supercomputer in Your Pocket
Shift 7: Storage for All

17
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❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏
❏

Shift 8: The Internet of and for Things
Shift 9: The Connected Home
Shift 10: Smart Cities
Shift 11: Big Data for Decisions
Shift 12: Driverless Cars
Shift 13: Artificial Intelligence and Decision Making
Shift 14: AI and White-Collar Jobs
Shift 15: Robotics and Services
Shift 16: Bitcoin and the Blockchain
Shift 17: The Sharing Economy
Shift 18: Governments and the Blockchain
Shift 19: 3D Printing and Manufacturing
Shift 20: 3D Printing and Human Health
Shift 21: 3D Printing and Consumer Products
Shift 22: Designer Beings
Shift 23: Neurotechnologies

These deep shifts must be critically analyzed through the lens of ecological literacy and
principles of systems wisdom, informing ways Postropolis—especially as a platform—can
support these shifts in ecologically appropriate ways. Postropolis as a platform can be
further explored and articulated using fundamental aspects outlined in The Platform
Revolution19 (and its precursor, Platform Scale20). These aspects include network effects,
architecture, disruption, monetization, openness, governance, metrics, strategy, and policy.
Based on demand economies of scale, there are positive and negative same-side and
cross-side network effects for any platform, due to interactions between producers and
consumers on that platform. Platform architecture should support the critical functions of
the core interaction—including the participants and the values sought—then expanding
from there as additional participants and values are understood. The basis of industrial
disruption by platforms is the advantage they have over traditional “pipeline” models, due
mostly to the positive network effects they can generate when properly designed and
implemented.

19
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There is some debate around monetization with Postropolis as a platform. Assuming a
non-profit organization forms around the platform, this doesn’t mean that the Postropolis
platform can’t generate revenue to self-subsidize its continued existence and expansion.
There are many methods for creating value, and it is important to decide which types of
users or stakeholders should pay for the excess value created—and these types of decisions
should be happening from the beginning of the platform design process.
There are three different forms of openness for participation in any
platform—management, development, and use. There are spectrums of openness, and
typically platforms become more open as they mature. Concerning governance,
transparency and participation drive the governance of well-run platforms—regardless of
maturity—based on laws, norms, architecture, and markets. What might be the laws,
norms, and markets that affect the architecture designed for open governance of the
Postropolis platform and all of its users?
Different metrics should be applied for different reasons to measure various traits of core
interactions and values across the startup, growth, and maturity phases of any platform. As
a learning system, Postropolis is already being designed to inherently support
measurement, assessment, evaluation at its core. However, what sorts of instrumentation
should we include to ensure that the platform can also measure itself to allow key
stakeholders to make appropriate design decisions for iterative improvement. How can we
know that Postropolis is working the way it’s supposed to?
For the most part, cooperation and co-creation are better strategies for platforms than
competition, with relationships becoming much more important that resources in most
cases in most industries. What does cooperation and co-creation look like for Postropolis
as a platform? Finally, policy and regulation are a continuous concern in the evolving
economies of platforms, especially concerning compatibility, access, privacy, security,
taxes, and labor—as well as corporation-level behaviors of the platform, such as population
manipulation, market dominance, innovation control, and externality management.
What’s the best way forward for Postropolis?

Interactive Data: The Core Interaction
Interactive data visualization is the key language of Postropolis as a platform. This
fundamental basis must be explored in terms of how to build and deliver visualizations in
ways most useful for stakeholders over time, especially as a basis for lifelong learning,
decisions, and behavior change—also known as growth—within Postropolis. How can
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Postropolis use the language of interactive data visualization to foster improvement in
graph sense in its users over time?
Considering the advancement of assessment practice within the domain of graph
comprehension, interpretation, and construction, Friel and colleagues have proposed a
construct of graph sense,21 an ability that “develops gradually as a result of one's creating
graphs and using already designed graphs in a variety of problem contexts that require
making sense of data” (p. 145). They have also articulated a series of behaviors associated
with graph sense, such as understanding the relationships among tables, graphs, and data
being analyzed.
How does a better understanding of graph sense relate to the ways we should be applying
our understanding of perception, cognition, the visual variables of data displays (e.g.,
position, shape, size, brightness, color, orientation, texture, motion), and various
taxonomies of data visualization and interaction (e.g., identify, locate, distinguish,
categorize, cluster, rank, compare, associate, correlate) to interactive data visualization
tools to support the goals of evidence-driven decision making within the Postropolis
platform? How can these relationships of variables and taxonomy tasks serve as discrete
evidence in our measurement of learning, as well as whether or not these learning tools
within the platform are functioning properly? How might the SRA framework help us
understand patterns of relationships between people, machines, and information to better
evaluate one’s growth in achievement of graph sense—and its application to problem
solving on a path of ecoliteracy?

Postropolis Learns
How does Postropolis learn? What makes Postropolis as a process, a framework, and a
platform function as a learning system?
Learning systems are more than just software tools. A learning system is a purposed
arrangement of relationships between people, information, technologies, and spaces—at
varied frequencies and durations across time. Learning systems are dynamic: made of
networks of people, information, and technologies, arranged differently in various spaces,
for varied durations, constantly changing over time. Sometimes they might disappear

21
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altogether, but that doesn’t mean they don’t exist. The composition of a system at any
given point in time is based upon the boundary we create for it.
Who are the people using these software tools? Where are the places and spaces in which
these tools will be used by people? How do these places and spaces look and feel? Are
there other forms of technology (beyond the software and chosen hardware device) that
are relevant to the current learning system under consideration? What are they, and what
does the relationship look like?
We can conceptualize instantiations of the Postropolis process, framework, and platform as
one element within a complex extensible digital-hybrid “school” of lifelong learning across
human generations and civilizations, including our past, present, and future interspecific
relationships. In this way, the SRA framework can be used to establish an understanding of
Postroplis as a learning system for understanding individual and collective change, as well
as how the Postroplis platform can serve as a basis for designing relationships between
humans, machines, and information across time and space for the sake of continuous
learning.
How do we know we’re learning?

Ecological Literacy as Phases of Growth
Andrew Stables conceptualizes the
phenomenon of ecological literacy as if we
are reading (experiencing) the world like a
book.22 He breaks ecological literacy into
three phases that build upon each other:
functional, cultural, and critical literacy.
These three phases can be considered benchmarks of any person’s growth (learning) in the
sophistication (comprehensiveness) of his or her ecological literacy.
Functional literacy is a basic understanding of the interacting components of which a
system consists—such as biological, chemical, and geological factors, for example. A
person who is functionally literate has the basic building blocks of science knowledge to
understand the system(s) under consideration, such as understanding geology and physics

22
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and chemistry well enough to have a basic grasp on why the Grand Canyon exists. Many
other knowledge domains can be relevant to functional literacy, depending on the system.
Cultural literacy involves an understanding of the significance of natural images in human
culture. A person who is culturally literate understands the significance and relevance of
using pictures of the Grand Canyon in communicating messages about nature—and in all
other types of messages, even those that are inherently destructive. This culturally literate
person understands the significance of our perception of the picture of the Grand Canyon
and why such a picture is effective in advertisements.
Critical literacy involves forming a critical perspective of human factors contributing to
environmental change, a perspective that includes action-oriented solutions for
ameliorating such change. A person who is critically literate takes steps beyond
understanding the significance of natural images in communication and begins to
understand the true relationship between human behavior, the natural environment
(global ecosystem)—and where these communications fit in to form a triangle of sorts.
If this three-phase conceptualization of ecological literacy is to be considered phases of
growth: how do we know that we’ve grown? One way to recognize growth is to establish
demonstrable learning outcomes as a basis for comparison. Consider these three outcomes
associated with ecological literacy:
❏ increased awareness of resilience in all self-organizing systems – and an
understanding of its fundamental importance to the healthy function of any system
❏ increased awareness for the necessity of adaptivity (adaptive behavior) in humans as
we continue our existence on this planet full of interacting systems
❏ an increase in our ability to adapt within the limitations of systems resilience, also
known as an increase in adaptive capacity
How do these outcomes align with the Stables’ three phases of ecological literacy? How
might the Postropolis platform foster our growth toward these outcomes through the key
language of interactive data visualization?
Four key factors for understanding and appreciating complex systems (through reciprocal
reasoning) in service of growth across the three phases of ecological literacy are:
1. generic knowledge about the nature of models (such as formulas, and components
of 3D models)
2. domain knowledge (i.e., knowledge of subjects relevant to the complex systems
being studied, such as, perhaps: basic biology, chemistry, ecology, economics, etc.)
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3. general skills (such as cognitive, metacognitive, and motivational strategies -- these
are the skills necessary to be a good learner)
4. scientific reasoning skills (such as: hypothesis generation, experimentation, data
collection, analysis, and communication of results)
We can map these four features across the three phases of ecological literacy.

The dotted lines represent all possible connections between the “key factors” and the three
phases of ecological literacy. Which ones hold true, which ones don’t? T
 he same concept
mapping technique can be applied to relationships between Meadows’ principles of
systems wisdom and the three phases of ecological literacy.
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With these maps in mind, we can begin to understand how someone can demonstrate
growth across phases of ecological literacy through demonstrated achievements within the
four factors of understanding complexity as well as these principles of systems wisdom.
Someone who is designing feedback policies for feedback systems has likely grown well into
the critical phase of ecological literacy.

Growth and Outcomes: Evaluation, Assessment, and Measurement
How does this growth in phases manifest in the resilience and adaptivity outcomes we’ve
established above for the purposes of comparison? Comparison is evaluation, and so a
functional relationship between evaluation, assessment decisions, and measurement
instrumentation must be established for the Postropolis platform (using the SRA
framework). Accurate evaluation requires valid, evidence-based assessment
decisions—decided by humans and machines, depending on the situation. Good evidence
to fuel these assessment decisions requires
reliable measurement instrumentation.
Evidence-Centered Assessment Design
(ECD) is a well-known and well founded
approach to measurement and assessment
in a variety of learning contexts. Along with
ECD is a four-process architecture (4PA) for
delivery of assessments23 in various learning
scenarios with and without digital
technologies. As shown in the diagram at
left, the four processes are activity selection,
presentation, response processing, and
summary scoring. The blue boxes and lines
indicate the ways in which various parts of
the ECD model interact with each process in
the architecture.
There are several different models associated with ECD, and three are of primary
importance here: the student model, the task model, and the evidence model. The student
model represents the knowledge, skills, and abilities for a learner that have been identified
as relevant to the task at hand. It also specifies the dependencies and statistical properties
23
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of relationships among these variables (the KSAs). The task model is a generic description
of one or more tasks. Typically these models contain variables used to describe key
features of the tasks—content, difficulty, and conditions under which they are presented.
They can also contain a set of specifications that describe the structure and format of
material that will be presented to the participant as directions, stimulus, prompt, or
instruction, as well as a set of specifications that describe the structure and format of
material (Work Products) that the task will return to Response Processing.
The evidence model is a set of instructions for interpreting the response (Work Product) to
a specific task. There are two parts of most evidence models:
1. evidence rules that describe how to identify and evaluate essential features of the
Work Product, and
2. a statistical model that tells how the Scoring Record should be updated given the
observed features of the response.
These observations can be matched with the relevant variables of the student model.
Similar to task models, as patterns emerge in learners’ processes of generating work
products, more valid evidence rules can be generated, eventually leading to the
development of reliable statistical models for automated scoring.
Essentially, ECD and the 4PA are focused on managing the data moving back and forth
between participants and the task/evidence composite library—which in xAPI terms,
includes the Learning Record Store, or LRS. Response processing leads to task-level
feedback about a learner’s performance, and summary scoring leads to summative
feedback.
Postropolis is designed to follow the 4PA to implement ECD using the SRA framework to
generate xAPI actor-verb-object statements as reliable, valid evidence for assessment of
growth to evaluate learning within the platform.

The “Four Spaces” Model of Simulation-Based Assessment
The four spaces of simulation-based assessment24 are: problem, tool, solution, and
response. The problem space is the conceptual boundary for demonstration and the tool
space is defined by the tools available for solving the defined problem. The solution space
is defined by a learner’s interactions with the tools at hand while generating a solution to
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the identified problem. The response space is defined by the artifact(s) submitted
(actively or passively) for assessment, as a complete or incomplete solution to the identified
problem.
For a learning system such as the Postropolis platform, the four processes and four spaces
can be combined in pursuit of authentic assessment of practice-based performance. In
support of interpretation, consider a top-down perspective upon the problem, tool,
solution, and response spaces, as if they are a series of plates stacked on top of each other.
This diagram also associates the task/evidence composite library of the ECD 4PA with the
LRS (xAPI database).

Here, the result of the Postropolis activity selection algorithm(s) is a decision (based on the
learner’s demonstrated abilities recorded in the LRS) about what the problem space should
look like, and which tools should be available to the learner. These are manifest to the
learner through the presentation process, which also may include instructions for the
learner as to how he/she should proceed with the given task.
As the learner interacts with provided tools, he or she is automatically creating the solution
space, with continuous work conducted leading to the response space, and the system can
engage repeatedly in response processing to assess the learner’s performance and generate
task level feedback. During response processing, the system can take into account
elements of the problem, tool, solution, and response spaces as variables relevant to
assessing the qualities of this learner’s performance. These elements are recorded as data
in the task/evidence composite library (the LRS). The summary scoring process functions
in essentially the same manner, once the learner is “done” with the solution and officially
submits his/her response for review—or simply stops working on it.
Digging deeper, the diagram below maps a theoretical segment of any Postropolis learning
experience across the four spaces, indicating the potential for benchmarking xAPI event
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statements into an LRS over several periods of time in a learner’s performance as he or she
engages with Postropolis. Thousands of relevant statements could be generated during a
given period of a learner’s experience.

Here, a learner engaging in the same solution process three times (over two days) within a
problem space, using the same tool space each time. For example, this could be the learner
completing the same “chapter” of a digital simulation three times. For each solution, the
tool usage by the learner is indicated with horizontal lines over time, eventually
transitioning to a response space that also occurs over time (as opposed to a static result).
The entire duration of each solution response time period can be processed as a response
(of the 4PA variety), sent to the LRS as any number of (thousands of?) xAPI statements, and
immediately processed (as relevant) for task-level feedback.
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