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*[bracketed] readings are optional.

WEEK

TOPIC






                  DATES

1

General Introduction




         8/29,31



A.  Overview: Approaches to Cognition



       Sciences of the Artificial (SofA), Ch. 1



      *[Simon & Kaplan, Foundations




Secs 1.1-1.3, 1.5 thru p. 31, pp. 37-44].



        Newell & Simon [N&S], Ch. 2.



       *[N&S, Historical addendum]



B.  Issues:




Functonal v. process interpretation of systems




Serial/parallel; symbolic/non-symbolic




Social context of cognition




Empirical methods



C.  Production systems as notation



D.  Protocol analysis as experimental tool



E.  Computers and brains are physical symbol systems

2-3

Architecture: Introductory View 


   9/5,7,12,14



A.  Overall model: Structure and process



       Simon I:2.3, *[Card et al., ch. 2]



      Richman, et al. (1995)



B.  STM: Simon II:2.4, *[I:2.2]; *[Baddeley]     



C.  LTM/Epam: *[Simon, I:3.2],




*[Feigenbaum & Simon, II.3.4]

4-5

Problem Solving in 



          9/19,21,26,28



Knowledge-Lean Domains



A. Theory of problem solving




SofA, ch. 3



   1. Problem spaces: *[N&S, Ch.3]



   2. Heuristic search: *[N&S, Ch.4]



B. Protocol Analysis:  Ericsson & Simon, 1980,



        *[N&S. Ch.6] 



C. Models:  List structures, strategies



   1.  Missionaries and Cannibals



           *[Jeffries et al., Simon & Reed, I:4.6]



   2.  Tower of Hanoi: Simon I:4.5



   3.  Cryptarithmetic: *[N&S, Ch.5-7 (esp. 7)]



D. Problem Understanding



   1.  Understanding algebra word problems:




Simon I:4.4



   2.  Understanding Tower of Hanoi Isomorphs




Simon I:7.1, *[II:4.8]

3. Understanding physics word problems: *[Novak]



E.  Theory of human problem solving: N&S, Ch.14

6-7

Skill Acquisition: Learning

       

        10/3,5,10,12




SofA, Chap. 4.


A.  Practice effects:  speedup and automation



       *[Newell & Rosenbloom]; *[Schneider & Shiffrin]



B.  Learning in EPAM (review)



C.   Learning in production systems



   1.  Learning from doing: Simon II:3.2



   2.  Learning from examples: Simon II:3.5



   3.  Learning from recipes: *[Anderson 1982]



D.   Rote and meaningful learning

*** TERM PROJECT PROPOSAL DUE OCTOBER 12 ***

8

Expert-Novice Differences


       
            10/17,19




SofA, Chaps. 5 and 6





     



A.  Perceptual chunking in chess: Simon I:6.4


B.  Expert memory:  *[Richman et al., 1996]



C.  Chunking in physics: 




Simon II:4.3, *[Larkin, et al., II:4.5] 



D.  Children as "novices": *[Siegler]

9

Overview of Architecture



           10/24,26



for Problem Solving, Memory and Perception




A. "Unified" models:  EPAM + GPS,



     ACT, SOAR, PDP


B. Connecting with neurophysiology



C.  Parameters: N&S, Ch.14; Richman et al. (1995)



D. Decomposability:  SofA, Chapters 7 and 8

10-11

Representation and Imagery

         
   10/31, 



   Simon II:6.3; Kaplan & Simon (1990); 



  11/2,7,9           

  

    Qin & Simon 1995; Tabachneck, Leonardo, 




& Simon 1994

12

Concept Attainment



            
 11/14,16



A.  Overall framework: Simon I:5.5



B.  Sequential Patterns: Simon I:5.2, 




*[Gregg & Simon, I:5.4]

13-15

Scientific Discovery



      
      11/21,28,30




SofA, pp. 105-110

   
Langley, Zytkow, Simon & Bradshaw;

                        12/5,7,12


  * [Bradshaw, Langley & Simon]; Simon II:5.3



   Qin & Simon, 1990

*** TERM PROJECT DUE DECEMBER 12 ***



* [bracketed] readings are optional.
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