PCMI  2009  Reflecting on Teaching Day 3   “Lyle’s Class”
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The transcript is excerpted from   A. Manouchehri, and D. St. John,  “From Classroom Discussions to Group Discourse,”  Mathematics Teacher, NCTM, Vol 99, No. 8, 2006  pp. 546-547. 
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isright. Like, we can have a triangle with height
and base f § and 6, arother ore with height and
base of 10 and 3. They both have the same arca but
they are not equal.

Noah: I think Josh s right sbout a6 riarles
being equal because hereis what 1id: Iooked at
the triangle and ore of it medians and sav that the.
twotrargles inside have the same altinde.

Lyle draws th alitude AH, perpendicalar o5ide BC
s llstratedin figure 3. Noah correts Lyl

Noah: No, thase are notthe anes I looked at (joes
t0theboard and producesig. 3b). Then 15sid the
areas of ABM, and CBM, arethe same. See, AM,
CM, and BT is thei commor eight. Here i really
docs mot matter which mediar we consider, it l-
ways gives us o tranles of equal arca. Sce,
could have loked at this other median (draus
CM,). Again,the alitude is the same for these two
(pintingat triangles CAM; and CEM), heir bses
e equsl, s thir areas e equal eeig. 3bl.
Hope: S0 what you are saying is hat the statemert.
istrue for alltriangles. It does pot matier what kind
of riangle we have, it docs mot matie ifit is sosce-
Jes ar not—hecause Noah's argument did not de-
pend on the lengihs o thesides of riangle ABC: So
we coulduse the same method to shovs the areas
would be equslin any triangl.

Noah: I guess you are ight. 1did mot s that, but
itis right.
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Lyle could give them a hint on how to prove Jamic’s
proposition.

Lyle: I never considered proving it this way

Hedraws a line from M, parallel to BC. Jamie and
several others simultancously shout “similar trian-
gles,” referencing their discussion of medial triangles
from two wecks carlier. [Earlier in the term, students
had considered the relationship between a triangle
and its medial triangle, formed by connecting mid-
points of its sides. At that time, the theorem stating
that a segment connecting the midpoints of two sides
of a triangle is parallel to the third side.]

Morgan: I think we can use this approach to show
Naomi’s folding method, because once we draw the
medial triangle then we can show that areas of the
triangles inside are equal. Like this. (She produces
fig. 410 illustrate her point.)

Lyle advises students to get into small groups and re-
view the different procedures that were presented in
class. Heinstructs them (o revisit each method and to
decide, first,if each of the suggested arguments was
complete and then, to refine cach one if needed.
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Fig4 Morgarsvsual reprsentalion of Somaz's cofecure
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‘Samantha: Are o saging sides ABand AC e
equl2

Naomi (claboratingon her argument): Yes, 1 sadit
was oy fo this median (einting at AM), theone
hatcutsthe uneaqual sid, but it i o tue for the
ctherares. Like when | drew M, the o triae-
s did ot match e fig. 2]

Mers But the problem did rot say that they hid 1o
be congruent; it said tha hei arcas had tohe
equal. Two tiargles can have different measure-
‘meets bt sill have the same arca

Josh: But if ABC s an equilatraltrianle ther all
e triangles are congruers.

Meri (responding toJosh): Yes, but this problem did
ot say that they HAD o be congruers! 1t sid that
hey had to have the same aea!

Everyone i silent for almasta minate: Lyleaddresss
the group again.

Lyle: These e both excellent comments Josh says
in an equilaersltrianel, each median divides the
risngleinto two congruent riangles. Meri says
thatin our original satement it docs ot matee if
thetriangles are congruent—all we need o check is
iftheir areas are equsl. Whatdo you think?
‘Samantha:  hick they are both right. (Several
e students nod ther heads in agreement). L was
alking to Noak about this. He cam explan it beter
Will: Hknow what 1 4id wrorg. | though hey both
had o be congruent, s [said the staement was
wrans but novw that listered to Meri, 1 think she

A

,

Fig. 2 Naoms picture.
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Section 2: Lyle’s class.
Lylereads theproblem o thegraup and asksfor st
dentstoshare thei solutions. Since mone of hestu
dentsvolunters o shonwhisor her work, Lyle eads the
problem aloud again. He asks oo many eopie had
worked on the problem. With the sception f o st
dents everyme raises a hand.

Lyle: So almost everyane worked on the problem,
bt 5o oneis vounteering!

Naomi: I don'tthink my answer is what you wan,
Tike provin—like real proving.

Sheillustrates the same flding approach that Kevin
Fad shown in Tom'slass.

Lyle (addessing the lass: What do you thisk Is
this demonstrtion enough to believe that any of
the medians in this riangle divides th triangleinto
tovo regions ofequal ares?
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Lyle: Good! Let's go back and see if there is a dif-
ferent way of ooking st this problem. | am curious
o kpow how we might justify Naomi's method.
Megan: Didst we shove that i an isoscles frian-
o the median isalso the alttude? | mear the me-
dian that cus the unequal side. So,with that e
Ko trisrles ABM, avd ACM, are congeuerst by
S8 cangruency theorem.

Soundsofrecagnition aris rom the group.

Jamie: When you drew those alttudes, AH ard
MG, 1 save something, | hough, okay, the ato of
he alitudes s 2101, besause the ratio of ACto
M,Cis2 10 1. So, sine the ltitude of BM,C's
halfof AH, the are of triargle BMC is exacty o
halfof the area of ABC, so hat leaves only a half
forthe area of triangle BM,C: S they must he
equl.

Rosha: ButJamie, we dor'tknow the ratio of the
alitudesis /2. They may potbe 112

Jamie:  thikitis 1/2 becanse M, isthe midpoint
ofside BC.

Lyl steps aay from theboard and appears t be
hinking about Jamie's methad. Several students ask
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