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CCCCoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn    &&&&    LLLLeeeeaaaarrrrnnnniiiinnnngggg????

• CCCCoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn    vvvvssss    MMMMiiiimmmmeeeettttiiiicccc    TTTTeeeecccchhhhnnnnoooollllooooggggyyyy

• CCCCoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn    tttteeeecccchhhhnnnnoooollllooooggggyyyy    iiiissss    nnnnooootttt    uuuunnnnaaaallllllllooooyyyyeeeedddd    ggggoooooooodddd
• power

• fascination and pleasure

• deception CCCCoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn

KKKKnnnnoooowwwwlllleeeeddddggggeeeeIIIInnnnffffoooorrrrmmmmaaaattttiiiioooonnnn

• RRRReeeefffflllleeeeccccttttiiiioooonnnn    vvvvssss    DDDDiiiissssccccoooouuuurrrrsssseeee    ÉÉÉÉ



Faculty Seminar in Innovation • Stanford  • 10 August 1995Sha Xin Wei  • xinwei@leland.stanford.edu

LLLLeeeeaaaarrrrnnnniiiinnnngggg    aaaassss    RRRReeeesssseeeeaaaarrrrcccchhhh    AAAAccccttttiiiivvvviiiittttyyyy

• LLLLeeeeaaaarrrrnnnniiiinnnngggg    bbbbyyyy    ddddooooiiiinnnngggg::::    MMMMaaaakkkkeeee    yyyyoooouuuurrrr    oooowwwwnnnn

• tools, to encapsulate knowledge (theorems)

• Cabrera Physics

• Tversky Psychology

• models, to learn how to abstract, analyze

• views, to learn how to communicate

• RRRReeeesssseeeeaaaarrrrcccchhhh    EEEEnnnnvvvviiiirrrroooonnnnmmmmeeeennnntttt    ====    LLLLeeeeaaaarrrrnnnniiiinnnngggg    EEEEnnnnvvvviiiirrrroooonnnnmmmmeeeennnntttt

• research -- understand something known to few

• study -- understand something known to many 

• experts and novices share Òlanguage,Ó -- different registers, dexterity



Faculty Seminar in Innovation • Stanford  • 10 August 1995Sha Xin Wei  • xinwei@leland.stanford.edu

SSSScccchhhhoooollllaaaarrrrllllyyyy    GGGGeeeessssttttuuuurrrreeeessss

• CCCCrrrreeeeaaaatttteeee    aaaannnndddd    iiiinnnntttteeeerrrrpppprrrreeeetttt    mmmmooooddddeeeellllssss

• algebraic, geometric

• relational

• numerical, statistical

• logical

• CCCCrrrreeeeaaaatttteeee    aaaannnndddd    iiiinnnntttteeeerrrrpppprrrreeeetttt    nnnnaaaarrrrrrrraaaattttiiiivvvveeeessss

• text

• cinema

• music

• AAAAnnnnnnnnoooottttaaaatttteeee    aaaannnnyyyytttthhhhiiiinnnngggg    wwwwiiiitttthhhh    aaaannnnyyyytttthhhhiiiinnnngggg

• CCCCrrrreeeeaaaatttteeee    aaaannnndddd    uuuusssseeee    ffffuuuunnnnccccttttiiiioooonnnnssss
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WWWWhhhhaaaattttÕÕÕÕssss    FFFFuuuunnnnddddaaaammmmeeeennnnttttaaaallll????    WWWWhhhhaaaattttÕÕÕÕssss    AAAArrrrttttiiiiffffaaaacccctttt????

• NNNNeeeettttwwwwoooorrrrkkkk    iiiissss    aaaarrrrttttiiiiffffaaaacccctttt....        LLLLaaaatttteeeennnnccccyyyy    bbbbeeeeccccoooommmmeeeessss

• object inertia

• metric on places

• MMMMuuuullllttttiiiimmmmeeeeddddiiiiaaaa    iiiissss    aaaannnn    aaaarrrrttttiiiiffffaaaacccctttt....

• EEEExxxxpppprrrreeeessssssssiiiivvvviiiittttyyyy    iiiissss    ffffuuuunnnnddddaaaammmmeeeennnnttttaaaallll....
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TTTTrrrreeeennnnddddssss::::    ÒÒÒÒCCCCoooommmmppppuuuuttttiiiinnnngggg    TTTTeeeecccchhhhnnnnoooollllooooggggyyyyÓÓÓÓ

TTTTrrrraaaannnnssssmmmmiiiitttt    ddddaaaattttaaaa    ---->>>>    

---->>>>    rrrreeeemmmmooootttteeee    pppprrrroooocccceeeessssssss

---->>>>    ttttrrrraaaannnnssssmmmmiiiitttt    oooobbbbjjjjeeeeccccttttssss

MMMMoooonnnnoooolllliiiitttthhhhiiiicccc,,,,    OOOOSSSS----bbbboooouuuunnnndddd    aaaappppppppssss    ---->>>>    

---->>>>    ddddiiiissssttttrrrriiiibbbbuuuutttteeeedddd    ttttoooooooollllssss

---->>>>    ppppuuuurrrreeee    ddddooooccccuuuummmmeeeennnntttt    



Faculty Seminar in Innovation • Stanford  • 10 August 1995Sha Xin Wei  • xinwei@leland.stanford.edu

TTTTrrrreeeennnnddddssss::::    ÒÒÒÒWWWWrrrriiiittttiiiinnnngggg    TTTTeeeecccchhhhnnnnoooollllooooggggiiiieeeessssÓÓÓÓ

NNNNaaaattttuuuurrrraaaallll    ((((wwwwrrrriiiitttttttteeeennnn))))
llllaaaannnngggguuuuaaaaggggeeeeVVVViiiiddddeeeeoooo,,,,    ffffiiiillllmmmm

PPPPrrrroooocccceeeedddduuuurrrraaaallll    pppprrrrooooggggrrrraaaammmmmmmmiiiinnnngggg
llllaaaannnngggguuuuaaaaggggeeeessss

MMMMuuuussssiiiicccc,,,,    TTTThhhheeeeaaaatttteeeerrrr

hard to write easy

expressive

inexpressive

•

DDDDiiiiaaaaggggrrrraaaammmmssss,,,,    DDDDrrrraaaawwwwiiiinnnnggggssss

SSSSttttrrrruuuuccccttttuuuurrrreeee    pppprrrrooooggggrrrraaaammmmmmmmiiiinnnngggg
llllaaaannnngggguuuuaaaaggggeeeessss

MMMMaaaatttthhhheeeemmmmaaaattttiiiiccccaaaa
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OOOOlllldddd    DDDDuuuuaaaalllliiiittttiiiieeeessss

• NNNNaaaattttuuuurrrraaaallll    llllaaaannnngggguuuuaaaaggggeeee    nnnnaaaarrrrrrrraaaattttiiiivvvveeeessss,,,,    aaaannnnaaaalllloooogggg    aaaarrrrtttt

PPPPrrrrooooggggrrrraaaammmmmmmmiiiinnnngggg    llllaaaannnngggguuuuaaaaggggeeee,,,,    aaaapppppppplllliiiiccccaaaattttiiiioooonnnn

int main(int argc, char* argv[])
{

#ifdef DEBUG
    syslog(LOG_WARNING, “mmddSession: created 
mmddResMgr and sessionMgr\n”);

    fprintf(stderr, “mmddSession: created 
mmddResMgr and sessionMgr\n”);
        fflush(stderr);

#endif

#ifdef DEBUGREAL

        {
                char *p;
                char **argPtr;

                register int i;
                FILE *fd;

                argPtr = argv;
                i = 0;
                while (i < argc)

                {
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PPPPeeeerrrrffffoooorrrrmmmmaaaabbbblllleeee    WWWWrrrriiiittttiiiinnnngggg

****    RRRReeeeaaaaddddaaaabbbblllleeee    bbbbyyyy    hhhhuuuummmmaaaannnn

****    IIIInnnntttteeeerrrrpppprrrreeeettttaaaabbbblllleeee    bbbbyyyy    ccccoooommmmppppuuuutttteeeerrrr

EEEExxxxaaaammmmpppplllleeee
Differential Equations - student projects:

Written narrative

Interpretable (math) funtions

Structures amplify coversation

between teacher and student 
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PPPPeeeerrrrffffoooorrrrmmmmaaaabbbblllleeee    WWWWrrrriiiittttiiiinnnngggg

EEEExxxxaaaammmmpppplllleeee::::    Quantum Mechanics Simulations

Combine symbolic with numeric functions

Combine mathematics with English narrative

Produce video in place
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PPPPrrrroooobbbblllleeeemmmmssss

• MMMMooooddddaaaalllliiiittttiiiieeeessss
• Sound, Music and Speech
• Haptic
• Embed computational artifacts into physical media

• RRRReeeepppprrrreeeesssseeeennnnttttaaaattttiiiioooonnnnssss
• Structured media: text, databases, scorefiles, Mathematica

• Opaque media: human, realia, bitmap, digital video, aiff sound

• NNNNeeeewwww    wwwwrrrriiiittttiiiinnnngggg    tttteeeecccchhhhnnnnoooollllooooggggiiiieeeessss    ((((llllaaaannnngggguuuuaaaaggggeeeessss))))    ffffoooorrrr
• Action and interaction
• Multi-modality
• Performable literature


