Assignment 3. Chen-Chung Liu

1. 
Simon enumerated and explained a bunch of complex systems to prove the necessity of hierarchies when designing good complex systems. Apparently his argument has been accepted by most experienced programmers and software engineers or developers who believed and continuously used “abstractions and hierarchy” in their system designs. When analyzing software requirement with structured analysis and design or object-oriented methodology, there are lots of techniques such as hierarchical data flow diagram or statechart been widely used to conduct a hierarchic design of systems. University or college teachers also try to build the concept in student minds.
Among many of concepts introduced in his essay, I am interested in the “the evolution of complex systems” and “description of complexity” because they are related to teaching and learning. Simons’ first conclusion stated “complex system will evolve from simple systems much more rapidly if there are stable intermediate forms than if there are not”. This argument is not only closely related to system design but also to the manner of how students develop knowledge. When we consider student brains as complex systems that may evolve from simple to complex brains, this argument implies that it is more efficient that students may evolve among intermediate learning states and select optimally path of trial and error to build knowledge. The argument from my personal thinking is analogous to current constructivism view of learning which indicates people build knowledge by adjusting and extending their current knowledge to explain some new observed phenomena.
The second interesting concept in this essay is the description of complexities. Simon indicated two types of descriptions of complexities. One is state description (the world as sensed) while the other is process description (the world as acted upon). Teachers may provide the two types of descriptions as scaffolds of student learning. The two types of descriptions surprisingly appeared in the dialogue between Confucius and his students. Confucius chose different types of descriptions for individual students based on student backgrounds and personalities. For a knowing student he may only speak out some state description and principle without clear action hints because the student may articulate and implement the principle in his own way. For the other students, he may propose clear action descriptions. 

2. 
I searched the articles which cited this essay from google scholar. I categorized the top 20 cited articles (including paper and books) which ever cited this essay. I found the essay is cited frequently in Economy/Organization area (13 times). Furthermore, this essay has significant impact on variety of research areas including Language (2 times), Brain/Cognitive Science(2 times), Ecology (1 times), System Science(1 times) and Programming Language(1 times). I am interested in how the complexity and hierarchies have been applied to cognitive science and learning. I found Goel and Pirolli published a paper The Structure of Design Problem Spaces in Cognitive Science 2002. Their study largely emphasized Simon’s theory (including architecture of complexity and ill-structured problems). I need more time to check this article. 
