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This project began with the discovery of fractals in African material culture 



I first modeling the Logon-Birni Palace with a recursive line 
replacement algorithm, assuming it was unconscious, bottom-up 

social dynamics responsible for its shape  

                                  

 

                                      

   
The 1st iteration or "seed" shape:  
Grey lines active -- they get replaced by whole shape.  
Black lines passive -- they are not replaced.  
   
   
All three iterations:  
   

                                            

Third iteration of the fractal model:  
scaling gets smaller towards center. 



But interviews revealed that there was conscious knowledge of 
the scaling characteristics    

The spiral path taken by visitors to the throne.  

Center motif of the guti, the royal 
insignia,  painted on the palace walls. 

Photo in 1993 taken from the roof of the palace. 



Fractal model of Ba-ila settlement  



Recursive construction techniques  

Three iterations gives simulation of Ethiopian cross  

Fulani wedding blanket 
Simulation for blanket 



Geometric analysis of the ivory sculpture  



So how can we apply  
this in the classroom? 

 
 

Culturally Situated Design 
Tools: www.csdt.rpi.edu 

 

http://csdt.rpi.edu/
../../../Website/csdt_local.html


Ethnocomputing with  
Culturally Situated Design Tools (CSDTs) 

www.csdt.rpi.edu 

1. Work with artisans, elders, others to ensure we have a 
basis for collaboration and “cultural permission” (not just a 
matter of copyright!) 
 
2. Interview artisans and research cultural background to 
understand the knowledge system from their point of view 
(“emic” not “etic”). 
 
3. Translate their practices and concepts into equivalents in 
CS (weaving algorithms, geometric transforms, power law 
scaling, anti-aliasing, context free grammars, etc.). 
 
4. Embed these concepts in a “design tool” applet that 
allows students to simulate the original designs and create 
their own innovations 

http://www.csdt.rpi.edu/


Scratch-like interface for CSDTs 
http://community.csdt.rpi.edu/applications/9 

http://community.csdt.rpi.edu/applications/9


CSDTs: indigenous ethnocomputing 
Virtual Beadloom             Adinkra Grapher      Precolumbian  

                                                                                          

 

 

 

 

African Fractals                 Anishinaabe Arcs        Navajo Weaver 

 

Pyramids  



CSDTs: vernacular ethnocomputing 
Cornrow curves              Rhythm Wheels        Skateboarder 

                                                                                          

 

 

 

 

Graffiti Grapher              Breakdancer                Afrofuturism 

 



Fractal Simulations of African Design in Pre-College 
Computing Education 

 

•10th grade computer science class, two sections.   
•About 75% minority, over 50% female. 
•Control class has 6 days on fractal instruction websites with 
java applets. 
•Intervention class has 6 days on the African fractals website. 
 

•Post-test shows higher scores in intervention group;  
•statistically significant at .001 level 

ACM Transactions on Computing Education, Volume 11, Issue 3, Oct 2011 





Social Justice and Science need a 
Symmetric Exchange  

Science 
Use problems in  

social justice 
and 

sustainability to 
drive science 

and  innovation 
   

Society 
Apply science and 

technology to 
problems in  
social justice 

and sustainability 

 



 



Software entrepreneurship in Ghana 



STEM abolitionist project 

CS grad fellow 
Kathryn Bennett 
educational software 

STS grad 
fellow 
Colin Garvey 
History of 
Evolution 

GIS software for mapping local 
sites for abolitionist history 

Game for discovering Darwin’s 
abolitionist connections 





Professor Shayla Sawyer 

1)Nanosensors using 
inorganic molecules could detect Navajo uranium pollution but not for 
coal and oil (VOC) pollution 

2)Sawyer paused – “come to think of it, no one has tried this—to use 
organic molecules in semiconductor photodetection” 

3)This created a new research path: nano-bio materials in semiconductor 
photodetection  

4)Later we brought in a grad Fellow whose faculty advisor Chris Bystroff 
was in biology; he “tunes” genetic sequences to detect specific biological 
molecules 

 



Condom machine sends text when it needs to be refilled. Users can text to find locations 







Outcomes at year 4 

1) Anti-relativist alternatives to social 
construction 

Eglash, R. (2011) "Multiple objectivity: an anti-relativist approach to situated knowledge", 
Kybernetes, Vol. 40 Iss: 7/8, pp.995 – 1003 

Eglash, R. (2013) “Towards a Cybernetics of Race: determinism and plasticity in ideological 
and biological systems.” Pp. 57-82 in Hartigan, J. (ed) Anthropology of  Race: Genes, Biology, 

and Culture. SAR Press 2013. 

Eglash, R. (2013) Fractal Flows in Upstream Engagement: Symmetric Innovation between 
Technoscience and Social Justice. Society for Social Studies of Science, San Diego CA 2013. 



Outcomes at year 4 

2) Alternatives to socialism and liberalism  

"Distinguishing Generative Justice and Distributive Justice" (ppt for talk at 
the Engineering, Social Justice, and Peace Conference,Troy, New York, 14-‐16 
August 2013). 
 
"Generative Justice in Africa: From Fractals to the Rise of Maker Movements." 
Ellen Foster and Ron Eglash, Think Africa Press, March 27, 2014 
 
Eglash, R and Garvey, C. “Basins of Attraction for Generative Justice” In Santo 
Banerjee, Sefika Sule Erçetin, and Ali Tekin (eds)Chaos Theory in Politics. 
Berlin: Springer, 2014. 

Why assume that we already have our politics settled,  

and only need to bring science and technology “into compliance”? 

http://generativejustice.wikispaces.com/file/view/generative justice2.ppt/484091212/generative justice2.ppt
http://thinkafricapress.com/culture/generative-justice-africa-fractals-rise-maker-movements
http://generativejustice.wikispaces.com/file/view/basinsofattractionforgenerativejustice2.docx/484093884/basinsofattractionforgenerativejustice2.docx


Socialist solution: distributive social 
justice 

1) Capitalism extracts self-generated value, creating injustice and alienation 
2) Capitalism raises profits by "externalizing" costs, damaging health and environment 

 
 

 



Ecological disasters in the USSR 

Above: Scarred 
landscape caused by 
overgrazing in USSR 

 
 

 
Below: lush grazing 
land under indigenous 
Mongolian community 
control 

 



Liberalism is also based on distributive 
social justice 

1) Socialism attempts to return that surplus value by state ownership 
2) Liberalism attempts to return that surplus value by taxes  

 
 



Confusion over social justice 
in the case of Open Source Software 

 

Kevin Kelly is wrong: Open 
source software does not fit 
the category of “socialism”  
 
Yet it is relevant to “social 
justice” – how do we resolve 
this contradiction? 



Open Source is a case of generative 
social justice 



Generative justice reconfigures the flow 
of value: from labor back to labor  

Previously the software developers labor value can be 
privatized (extracted)  
But Open Source ensures that value is available to its source 
of generation via the public commons 



Generative justice reconfigures the flow 
of value: from nature back to nature 

Previously nature’s value can be privatized (extracted).  
But Critical Growing (Lyles) ensures it is available to its  via the natureculture 
commons. 



Why should small scale waste recycling 
be better than large scale industrial 

waste systems? 
 

Because the small-scale case offers greater 
opportunity for Generative justice 

 



Generative social justice 
Increasing the public capacity for self-generating 

practices and resources 

Social entrepreneurship: capital at the service of 
social justice 

Generative public spaces: Community gardens, 
murals 

Generative technologies: DIY, Maker-faire, Arduino, 
fan fiction, citizen journalism 

Generative educative practices: Recovering heritage, 
history, futures 



Come to the Generative Justice 
Conference! 

 


