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Framework of science lesson analysis using dynamic semantic theory
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A theory of dynamic semantics, Segmented Discourse Representation Theory (SDRT), h
as been used to conduct research on structure and segmentation of discourse in science classes. SDRT enabl
es maximal advantage of linguistic information form discourse and minimal use of information about the int
ensions of teachers and students, and their socio-cultural backgrounds. This enables discourse analysis in

science classes on the level of semantic interpretation.
A method has been suggested for describing the relational structures of a science educational content thro
ugh Channel Theory. Constituents called classifications have been created from the collection of learning
activities as well as knowledge represented by educational content. Relations between classifications have
been established using Channel Theory. Diagrammatically expressed, these relational structures indicate t
he stratified structure of educational content.
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A teacher explains Problem 10,
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typ(V'M) : { a machine continues to work in a proper situation,

a machine does not work even in a proper situation }

l:VM
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tok(VM) :

(s a windmill ), (s, : a windmill ), . . .

2 74

PM

typ(IPM): Impossibility of perpetual motion
tok(IPM) = tok(HL) + tok(MR)

Height Limit Machine Two Heat
typ(HL): {PS — higher, no-P$ — Requirement Sources
same or lower] PUMR):

yp(THS): {high and low
{work— PS, not work— no PS} temp. heat sources, others}

tok(MR): {{ 1ok(PS), tok(VM))}  (ok(THS)

\K\A

Measurement of  Various Machines

Height typ(VM): {work, not-work}
typ(MH):{higher, same, lower}

ok(MH):{ R_/» ete.}

tok(HIL): {( tok(PS), tok(MIT) )}

wk(PS)

Power Sources
typ(PS):{PS, no-PS}

tok(VM): | Lete. 10k(PS): @ set of various
power sources fincluding

the case without them

Influence -AT
typ(IAT):{AT > 0, AT = 0}
(0k(ZAT) : a set of various
influence (hit with a hammer,

scrub, Joule’s experiment, etc.}

MR (Machine Requirement)
typ(MR): o — B for aEtyp(VM), BEtyp(PS).

Two inferential rules

nue to function in a proper situation, then the machine has no input of energy.
if a machine continues to function in a proper situation, then the machine has continuous input of energy.

Fue

Two categories of tokens
Categor

amachine that does

ontinue to work in a proper situation, no power source ), (..} , ...}
Category#2: {( a machine that continues to work in a proper situation, few power sources ), (..., ..}

fV,w V’M
VM (various machines) PS (power sources)

typ(PS): { continuous input of evergy,
F no input of energy }
s

typ(VM): { work, not work }

vt
tok(VM): { Stevin’s chain, ...,
windmills, ...}

tok(PS): { heat source, wind, water fall,
sunlight, ..., no power source }

UOW (AU=0+ W)
Wp(UQW): {AU = QO+ IW. others}
tok(UQW) = tok(WAD) + tok(HAUW)
AN

HE (heat engines)

typ(HE): { Heat engines. others }

(k(HE): {( 10k(THS). 0k(SE) + 1ok(RBM) )}

A AN

Work — AU Heat — AU, Work Seebeck Effect  Rubber Band
WpWAL): (W =0 — AU >0, typ(HAUW):{Q >0 — AU >0 typ(SE): {flow not-flow} Machines

others }

tok(WAU) = ok(JAT)

A<

and |

), others} (K(SE): a set of Secheck ~ YP(RBM):{work, not work}
tok(HAUW) = tok(HATY)) effect experiments  ©OK(RBM): a set of rubber

band machines

W;Jl”k

previously taught

Heat — AT, AV

typ(HATV): {AT. AV 0., others}

Rubber Band

typ(Rb): {AT > 0 — shrink |

Balance
previously taught
tok(HATYV): a set of various experiments tok(Rb): a set of rubber band

experiments



