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4.1 Focus in High School Mathematics : Technology

Focus in High School Mafhematics : Technology DHTHEEIAT 27 /0P —2HE5BHEHE LT,
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1. illustrating mathematical ideas($2EHI % 74 F7 2 RHT 3)
2. posing mathematical problems(¥#H % MEZIRRT 5)

3. opening opportunities for students to engage in mathematical sense making and reasoning

(BENL 2 VAR XV T LR ZSEFO O DEEEHC)

4. eliciting evidence of students’ mathematical thinking
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¥ - BEEHE D72 % D Conveyance technologies(IEHERED /- HDT 7/ ud—) DGHEEL T,
RDE) LBRBICBIT2082H T T3,

e Presentation technology

IWB(BTFEBIR), X5A4AFY 707, EAXS, TaP=zr% €29
e Communication technology 4 ¥ % —%v k
e Sharing/collaboration technology

e Assessment/monitoring/distribution technology

>

BEEB O HDT Y ) 0P — (Mathematical action technologies) D# & L T, RD &)
BHDODBBITFONTWS,

o Computationai/ representational tool kits(Z5 - RED7- DY —)l)
(graphing calculators,computer algebra systems [CAS],spreadsheets)

e Dynamic geometry environments(DGE) (B {a[BR 1)
(examples: the Geometer ~ s Sketchpad,Cabri)

e Microworlds(¥? 4 7 27—V F)

(constrained environments with mathematically defined “rules of engagement ")

e Computer simulations(> £ 2L —¥ 3 ¥V —)l)

(parameter-driven virtual enactments of physical phenomena)

ThiE, BEV 7 PO TOSREMATLIVESS, 2707 — APy IaL—vay
V—ibiz, bR TS, ORI NUTEY EiFohTw sz,
Mathematical Action Technology as a Tool for Doing Ti, 77/ 0¥ —D BRI DIEIE
HInTwa,

e Analyzing a ploblem(FIRED 2HT)
e Implementing a strategy (BRI D 7= & DEIEE D E )

‘o Seeking and using connections( %2 FH PRI DRR)
e Reflecting on a solution to a problein(ﬁ%ﬁ@m@%é&% - BE)

0k BN RERRE T 7/ nY - OEREHE L THE I LIZEETH S,
A Guide for Choosing and Using Interactive Technology Scenarios Tld, B¥HEOHTICT
ERZT) oD ) A LEHINTL S,

1. Is the action purposeful, thoughtful, and deliberate?

[

. Are any special technical skills needed
3. Is the action mathematically meaningful?

4. Are the consequences immediate, visual, and mathematically meaningful?
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5. Is the connection between the action and consequence evident?
6. Does the use of the technology provide enhancements

7. Are the representations mathematically faithful (true to the math) and cognitively faithful
(not perceptually misleading)?

8. Does the action-consequence scenario provide opportunities for reflection?
9. What prior mathematics knowledge and understandings will students need

10. What new knowledge and understandings could students build

4.2 TERF

ZIT, EBDICT FROBICOVTATAL ), $RT 7 7EEDX v 7'F vl L i
FHINTOLBH2% 08, CAS® DGE THIEATELH 1S,

"Example 1.1. An Interesting F‘unctlon y=(1+z)i) T, %ﬁéﬂf;b)ﬁ EHD x DfF
T BEBICOVLTERT 2 EHNS TN TS, Z0kIHIICT 2IEALE (@EEP/IAX
DBHTVL ) BRICELCERTI2EELZ HToNTV S

Example 1.1. An Interesting Function: y = (1 + x)'*

Task

Tnvestigate the graph of the function y = (1 + x)!*. What is its domain (the set of real values x for
‘which the function has a defined real number value)?

In the classroom (second-year algebra, precalculus)

The students each have a graphing calculator, but before they start graphing, the teacher asks
“‘what real values for x would clearly not be in the domain and why?” The most common

answer is x = 0, since the power 1/0 would be undefined. Another student offers x = -1, because
y=(1+ (-1} = (0)~! = 1/0, which would also be undefined. No other values are offered, so the
teacher suggests that they start out considering the graph of the function in a common viewing
‘window. In this case, all students use window settings so that ten pixels in both the horizontal and
vertical directions correspond to one unit (for these calculators, this is called a Zoom Decimal

window setting; see fig. 1.6).

Fig. 1.6. An interesting graph
Teacher: What do you think?

Dee: I'm not sure it’s a function. I mean, does it pass the vertical line test?
Jesse: The points below the x-axis are spaced differently than the points above, so I'm not

TNEEBEIZ CAS LT, EFLTVRS LR UBRYERT 52 LIRTEAN-
fo L LARDHRTEIARIZINE G LICLTES 2 L IXAIRETH 3,
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Plot|(14+x) %, (x, -5, 5}]

L L
4 -2

L I
2 4

EMOERPABOIY EFROFICEL THHAZITICHHAZIhTW S,

MTechnology as a Tool for Developing Understanding:The Action-Consequence Principle; T
i, ERENTANICERINS L) RBHMTRVIRLI E2BHL TS, 22T, BERER
DIED A EY) DAY —NVEEABIEIEST, HADHMEE OO ROHAZETF T3,

A

Fig 0.2. Cognitively unfaithful right angle due to unequal scaling of coordinate system

In the classroom (first-year aigebra)

As students work, groups produce graph pairs as in figure 2.1.

First Method Second Method
Symbolic Manipulation Graphical Approach Symbolic Manipulation Graphical Approach
Gx+3=12+3x AT 6x+3=12+43x I
P 7
o Py
= ,»‘" e / 3
@& oeH ~ (=& otH D
This is the first graph pair.
Symbolic Manipulation Graphical Approach Symbolic Manipulation ____ Graphical Approach E
Gx+3=1243x B Gr+3=1243x i
2xe1)n 3 +x) vl w312
; s
z Al 717
(D 7
| J
Graph pairs stay the same. Slopes change.

Example 2.3. Primitive Parameter Exploration; TI3,

BREBHZTIFOETSNTV S,
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Fig. 2.7. Graphs for f (x) = a SQRT(b(x — ¢)) + d illustrating effects of ¢

5 Computer Based Math

BEERID S, BKTIE fComputer Based Math; &\ I {EEMEHSNTED, FRET S 7V
TR, BEEEKZ LI LV 2, 2HFOREROKERIT IR oNT VS, 2D
DAV a—dnEDICT BABMHEZE O ZEREICELTY, TEIFLWAREIHBRDS
NnNTETn3,

computerbasedmath

How do we fix math education?

The importance of math to jobs, society, and thinking has exploded over the last few decades.
Meanwhile, math education has goften stuck or has even slipped backward. Why has this chasm
opened up? It's all about computers: when they do the calculating, people can work on harder
questions, try more concepts, and play with a multitude of new ideas.

math :,t Calcmlatlng_ computerbasedmath.org is a project to build a completely new math
curriculum with computer-based computation at its heart—alongside a campaign to refocus math
education away from historical hand-calculating techniques and toward relevant and conceptually
interesting topics.

Announcing the first £

Computer-Based Math™ § x
¥

education country

students, parents,
educators, and leaders
to help us make this
major change. Signing
up can just mean you'd
like us to keep you
informed as we pull
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