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WEB 2.0

WEB 3.0

WEB 1.0

Broadcasted Information, 
Annotated Bibliographies

Social Media, 
Version-control

Virtual Worlds, 
Semantic Web



What is a historical milestone (relevance)?

Events have qualitative significance and explain a certain 
amount of the unknown

Can we do this without subjective judgement? Does this 
lead to group consensus or gatekeeping?



What do people commonly understand as the truth?

What are the most important things to know in order to be competent?

What kinds of things do people tend to discover over and over again (recurrence or 
reinventing the wheel)?

What things do people tend to know, or tend to seek out?

What are things that have the strongest relevance, regardless of whether they are “true” 
or “important”?

What are common themes across scholar/learners?



What are common themes across scholar/learners?

What do people commonly understand as the truth?

What are the most important things to know in order to be competent?

What kinds of things do people tend to discover over and over again (recurrence or 
reinventing the wheel)?

What things do people tend to know, or tend to seek out?

What are things that have the strongest relevance, regardless of whether they are “true” 
or “important”?



What is the minimal relevant information?

Everything one needs to participate in physics -- Leo Susskind

With an informed novice or intermediate skill level, what is the most 
efficient way to understand the contents of a field?

What information is most relevant to transfer learning (skill in one 
domain equals skill in another)?

We have observed this issue at the OpenWorm Foundation. What needs 
to be learned in biology, computation, or both in order to contribute in 
the community (code, academic research)?



Origins in Web 1.0

KLI Theory Lab: directory of knowledge in 
topical areas aligned with research done at 
Konrad Lorenz Institute. 

● evolution, development, cognition, 
genetics, behavior, computational 
modeling, philosophy.

Annotated bibliographies (similar to modern 
Wikipedia or Scholarpedia), but peer-reviewers 
are moderators.



Introduction to Knowledge Spaces
Knowledge Spaces (Instance #1): example using Cybernetics and Systems
https://github.com/Orthogonal-Research-Lab/Cybernetics-and-Systems

Key features:

● directories as topical stubs (based on 
key scholarship from community, or 
community interest). 

● version-control encourages edits from 
community and general public.

● directories, edits, and content can be 
proposed through pull requests.

https://github.com/Orthogonal-Research-Lab/Cybernetics-and-Systems


Idealized Structure
Collaborative equations written in MathML, 

rendered using browser plug-in



Idealized Structure

Topical Stubs with DIrectories and Files

Interactive notebooks for simulations



Introduction to Knowledge Maps

Knowledge Maps (Instance #2) are graphical representations 

● timelines and historical summaries of key events in the formation and evolution of a field.

Knowledge Maps can be used to summarize directories in a knowledge space.

● visualizations including key people, events, and papers in a given domain (academic field).

Epistemological Maps can also be used to define knowability for a particular domain 

● good for formulating questions, defining open problems, and niche literature reviews.



Knowledge Maps

Machine Learning Knowledge Map: 
http://tiny.cc/nxg2lz

http://tiny.cc/nxg2lz


Knowledge Maps

Artificial Life Knowledge Map: 
http://tiny.cc/r2g2lz

http://tiny.cc/r2g2lz


● number of milestones per duration of timeline (entire history) depends on pedagogical aims.

● small number of milestones (Machine Learning) may take a “minimal amount of information” 
approach.

● milestones can stress common theme across learners (origin of major themes in field), or stress 
obscure events that build foundation for later advances (Corewar, Theseus from Artificial Life 
map).

Comparisons between Machine Learning and 
Artificial Life Knowledge Maps



What do we know?

Epistemological Map (Instance #3) for a 
Particular Topic

What don’t we know?

What do we need to know?

FACTS A-E

Distribution of facts 
over knowledge scope

Metric or proportional relationships (units may be defined 
by Knowledge Map structure) can be used



Controlled Vocabularies and Historiographies 

Top-down control vs. emergence within community:

● enforce community standards, but take a historical view (epistemology emerges over time).

Wikipedia problem: what topics or people are “important”?

● who is making the conventions? Admin (tricky), majority rules (also tricky).

Clarify what is “significant”. 

● key papers and events according to most in field. What lead to something else? 

● what terms are most relevant in common practice and application?



Frontier Maps (Instance #4)
Educational Resource Umbrella Project:  https://github.com/jesparent/FrontierMap

CURRENT STATUS: Theme of Natural and Artificial Intelligence Computation & Cognition + 
Underlying Philosophy

{

Broad taxonomy outside of 
traditional disciplines.

Macro Tags: Techniques, 
Discoveries, and Ideas



Frontier Maps (Instance #4)
Educational Resource Umbrella Project:  https://github.com/jesparent/FrontierMap

CURRENT STATUS: Theme of Natural and Artificial Intelligence Computation & Cognition + 
Underlying Philosophy

Transdisciplinary topics 
frame the map as learner 
grows their educational 
resources: AI, Systems, 
Ethics



Frontier Maps should provide minimal information to 
become competent in a field.

● research nodes that help users interpret jargon and 
inscrutability of newly-encountered fields.

● staged complexities of discovery:  start at the 
foundational aspects of a field (assumptions, broad 
ideas), then build up to specific techniques, systems, 
and theories.

● nodes can lead to other nodes (subreferents). 
Semantic framework >> Wiki.

Broad Ideas, 
Assumptions

Methods, 
Techniques

Systems

Theories



Frontier Maps: Future Developments
Interwoven Visualizations, Background, and Applications

Visualizations showing relationship between themes and 
individual notes.

Applications and Coding: Jupyter Notebooks, Tutorials, 
Presentations. Learner theme of “Demo or Die.”

Individual Scholar Paths or Collaborative & Open Source 
topical / project-based / “frontier” engagement.



Application: theory-building

Concepts can lead to constructs, which lead to relationships between variables.

Establish community standards for terminology, work on open-source papers via pull request.

Inspiration from Notetaking systems: 
Evergreen system by Andy Matuschak.

● notes are a fundamental unit of 
knowledge.

● notes are an accumulation of 
knowledge.



Application: integrate with organizational 
course materials



Interactive 
Chat

Interactive 
Notemaking

Video Archiving and Live 
Streaming

Integrating
Microcredentials

Lesson Modules 
and Assignment 

Submission



Future Direction: Cybernetic 
Model of Interdisciplinarity

Facilitate new contributors from allied fields on a regular 
basis

● regulation of cross-disciplinary contributions using 
common themes, identifying key papers and 
historical milestones with limited expertise, and 
relevant terms.

Model of interdisciplinary based on the practice of 
transdisciplinarity

● community builds a model of knowledge 
(transdisciplinary) rather than simply consulting or 
borrowing from another field.



Data Reuse Initiative (DRI): https://data-reuse.weebly.com/

Initiative of the eLife Ambassadors program

Are you interested in collaborating on this infrastructure? Join us as a 
contributor or collaborator!

● constructing maps, models, and metadata

● working towards improving academic practice

● understanding how scientists use data

● methodological education

https://data-reuse.weebly.com/


Thx* For Your Attention!
* internet slang or gratuitous THX 1138 reference?

Nice bit of individualism 
you’ve got going on 
there….. Thx!

I’ve gotta get out more. 
Thx for the escort, guys!


