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I. Brief Recap

A. The Goal
· Linguistics instruction as "science education" 
· Science education should aim to produce individuals who understand the 

practice of scientific inquiry, not just its results; we want people who can 
acquire new scientific knowledge and solve new problems. 

B. The GAS Plan
· Create/revise sophomore-level courses that would introduce students from a 

wide variety of backgrounds to scientific reasoning & procedure using syntax 
& semantics as the medium.  

· Create software tools to assist active processing & discovery.  
· Use appropriate representations & models - not necessarily the ones

embraced by current linguistic theory.

II. Teaching Semantics to Undergrads

A. Virtues
1. Semantic theory involves both broad conceptual issues and precise technical 

methods.
· Questions addressed have fundamental "philosophical" content - the 

nature of meaning and its relation to human action and thought 
· The construction of semantic theory involves precise reasoning with formal

axioms and deductive  principles.  
Because of this dual nature, semantics is effective in developing mature 
scientific thinking, which must combine attention to detail with an ability 
to reflect on general issues.  Students must learn to assess not only the 
technical content of proposals, but also broader conceptual commitments.  

2. Semantics also has the virtue of broad interdisciplinary connections and 
implications; offers a natural entry point into the wider domain of cog. sci.

B. Pedagogical Challenges
· Demands mastery of deductive technique very much like that involved with 

proofs or derivations in logic.
· Demands some philosophical maturity and ease with abstractions.
· We need a theory in which assumptions, rules and results can be made 

explicit and precise; but one that is formally accessible. Truth-conditional 
semantics is explicit and precise; but MG is much too complicated.
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III. Developing SEMANTICA

A. Basic Functions We Wanted to be Instantiated
· Calculation (of derivations of truth-conditions)
· Visualization (of situations where truth is evaluated)
· Modeling (of the human semantic mechanism)

B. Meanings and Truth conditions (Davidson 1967)
Rita Ajay ke picche hai  means that Rita is behind Ajay
Rita Ajay ke picche hai  is true if, and only if, Rita is behind Ajay
Val(t, Rita Ajay ke picche hai )  iff  back_of(rita, ajay)

Rules :
1) Val(x, [N Ajay_ke ]) iff  x = ajay
2) Val(x, [N Rita ]) iff  x = rita
3) Val(<x,y>, picche_hai) iff back_of(x,y)
4) Va(t, [S N1  N2 V] ) iff Val(x, N1) & Val(y, N2) & Val(<x,y>, V)
U(niversal)I(nstantiation), S(ubstitution of) E(quivalents)

C. Challenges
1. Getting a computational system to deliver the right truth-conditions (and not 

ones merely equivalent to them) is an unsolved problem. Coming up with the
right derivational procedure required a good deal of prolog research:

Example:  Val(t, Rita Ajay ke picche hai )  iff  back_of(rita, ajay)   versus
 Val(t, Rita Ajay ke picche hai )  iff  back_of(rita, ajay) &
  ((rita = moti) \/ (rita ¹ moti))

2. Specifying templates for semantical info meant deciding many complex 
questions about the kinds of semantic rules and notations users might, or 
might want to employ.

3. Modeling certain kinds of semantic notions (negations) turned out to be very 
complex, in virtue of well-known questions in logic-programming.

IV. SEMANTICA :  How It Works

Modeled on the logic teaching program TARSKI'S WORLD

· User enters a semantic theory (config rules or config rules + lexicon) 
· User selects an input tree
· Semantica attempts to build truth conditions for input using the rules
· Semantica displays the results of successful builds (readings).
· Results can be evaluated in a graphical world 

2



The Grammar as Science Project & SEMANTICA

 Rules are entered in windows with appropriate templates.

Config Rules:

Lexical Rules:
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The user selects an input tree (here the tree for Rita Ajay ke picche hai), and instructs
Semantica to build truth conditions. Results are displayed in TViewer window:
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