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ABSTRACT 

 

After health care, education is the next largest service sector in the United States.  And yet little 

academic research has focused on education as a complex service system.  We provide examples 

of recent research and practice in a variety of related areas.  The first deals with the systemic 

effects of the doubling of NIH research funding over the period 1998 – 2003.  Using simple 

linear and dynamic models we show how this huge increase in funding by the world’s largest 

supporter of university research created major disruptions in research universities.  The 

instabilities continue today with federal Sequestration.  The second is in part an outgrowth of the 

first, a super abundance of Ph.D.s in certain fields especially life and biological sciences.  We 

apply the basic reproductive number, R0, usually applied in population studies and in 

epidemiology, to university professors and compute their “birth rates” of Ph.D.s over academic 

lifetimes.  Third, exacerbating the difficulties of would-be new assistant professors is lack of 

mandatory retirement age for full professors.  We apply Little’s Law of queueing to analyze this 

situation.  Finally, if there is time, we switch gears and describe and show a five-year-old project 

(BLOSSOMS http://blossoms.mit.edu) we are undertaking with nine countries on creating 

interactive learning videos for high school classes in science, engineering and mathematics. 
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