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Complex Biological Networks, 2014, Elnanan Borenstein, University of Washington
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Objective
- Collect and organize information about existing

NetSci courses

- Generate a “map” of current NetSci curricular
structures

- Identify agreed-upon curricular modules and
topic sequences

 Check correspondence with “Network Literacy”
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Primary Sources

o https://www.complexityexplorer.org/

« https://github.com/briatte/awesome-network-
analysis

» Excluded from analysis:

Mathematical graph theory courses

Statistics courses

Courses in specific domains (e.g., politics, genomics)
Special topics/seminar courses

Courses with no contents/syllabus available

O
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Methods

1. Course schedule/sequence of topics was extracted
from each course website

2. Multiple topics covered in a single lecture (if any)
were mutually connected to form a clique

3. Topics covered in the following lecture were
connected from topics in the previous lecture

4. Some topics were merged together (at my own
discretion)

- Weighted directed network of topics
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basic concepts

(nodesgedges)

Example
(from Mason Porter’s)

Synopsis
1. Introduction and|Basic Concepts (1-2

lectures):|nodes,) edges] adjacencies,|weighted
networks, unweighted networks] degree And
strength) degree distribution,lother types of

[networks

2.|Small Worlds](2 lectures): clustering
coefficients] paths dnd(geodesic paths,[Watts- ]
Strogatz networks [focus is on modelling and

heuristic calculations] — ]




Analysis

 Topic frequencies
» Spanning trees

« Communities
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network properties
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Comparison with “Network Literacy”

— networtspresentation of networks
. .

e Basic i R
i\ concepts 1.  Networks are everywhere.

- L > : : \

G gpmee— y 2.  Networks describe how things

e (g Examples of connect and interact.
4 *m\{a* /| etyworks \ 2
Fca\ ] Networks can help reveal
\ :
RN patterns. )
networks . .. . N
g Visualizations can help provide
an understanding of networks.
i TINSSN- e 5. Today’s computer technology
g - i allows you to study real-world
o0 LSRR e -
S , networks.
| Dynamics on \_ y
mmnmg‘;‘pum simulation (" )
networks 6.  Networks help you to compare a
wide variety of systems.

g <

7. The structure of a network can

influence its state and vice versa.
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Conclusion

« We constructed a networked map of topics from
30 currently offered NetSci courses

- Spanning tree illustrates collectively formed

curricular structure of network science
= Socio-economical networks
- Examples, network data analysis
- Random networks, small-world networks
—> Basic concepts & network properties
- Centralities & mesoscopic structures
- Scale-free networks & growth
—> Diffusion & influence, network games
- The Kingdom of Statistical Physics

- Communities show some overlap with Net. Lit.
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