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What are or have been the main foci of
your work?




How would you characterize the current
emphasis and treatment of algebra using
computer algebra systems in schools you
know, and how has this emphasis and
treatment changed during the last

decade?




Has research guided the curriculum
decisions you have made. If so, how?




How has the availlability of technology
Impacted your decisions?




What are the implications of your work
for the development of mathematical
reasoning and proof in students?




What are the implications of your work
for preservice and inservice education of
mathematics teachers?




How do you see the treatment of algebra
using CAS In schools changing in the
next 10 years? What would you like to

see happen?




How do you see the treatment of algebra
using CAS In schools changing in the
next 10 years?




Symbol Sense

It has at least four components:

¥ generatinga symbolic representation of an
un-represented idea,

ﬂ ¥ manipulatingsymbolic forms to move from
one symbolic form to another

== ¥ Interpretinga symbolic form that someone
or something else provides, and

== ¥ translatingfrom/to symbolic forms.




Entity Principle

¥! We deal in Omathematical thingsO that are different
types of entities!

¥! The CAS OknowsO what type of entity(-ies) it needs as
Input.!
B Example!

Il SOLVE needs two inputs: the equation and the variable to be
solved for.!

¥ We can use this characteristic of CAS to help
students learn to recognize different types of entiti




CAS and Types of the Entity

The CAS can act as If the differences that
students may see among entities do not
exist.




Entity Principle




Macroprocedure Microprocedure

Given a (symbolic) task of sufficient complexity
¥ Themacroprocedures the overall solution plan.

¥ Any one problem may have more than one
macroprocedure

¥ A macroprocedurbas component parts. These
components are itsicroprocedures




Relate Micro/Macro to CAS Use

¥ Microprocedureare candidates for CAS use.

¥ The student must design thecroprocedurand
decide whichmicroprocedureso assign to the CAS
and which to complete by some other process (e.qg.
by hand, by computer graph, by table).

¥ The student may be designing thacroproceduras
he or she executes potentialcroproceduresThe
result of onemicroproceduramight cue which
microprocedure(sfo use next.




An Example

Solve this inequality fox:

X +7X=3<2X +3X+1




Macroprocedure 1

¥ Get right side

¥ Subtract right side
¥ Factor

¥ Divide by 4

¥ Add 1




Macroprocedure 2

¥ Get right side
¥ Divide by right side
-- not good!

¥ Divide each side by right side
¥ Subtract 1

M Factor

¥ Divide by 4

¥ Table




Macroprocedure 3

¥ Get right side

¥ Divide by right side

¥ Define functionf with new left side
¥ Graphf

¥ Graph constant functiog

¥ Trace to find wherd(x) ! g(x)




The Macroprocedure /
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What does CAS afford?

¥ With CAS access students may generate
many different macroprocedures.
B Examples
(1) Symbolic manipulation only
(2) Interval analysis with table
(3) Quotient graph




WhatOs the Point of the Activity?

¥ [tOs more than solving the inequality.

¥ 1tOs reflecting on what each step produces i
terms of entities.

¥ ItOs using those reflections to work more
effectively on new problems.




Reflect on a Macroprocedure

We need to encourage students to reflect
explicitly on these things. These guestions
can help:

B (prediction)What do you expect from this step?

Bl (evaluation)How do you know this Is a step In
the right direction?

Bl(generalization)What other problems might we
solve like this?




What Does It Look Like?

An example from the work of a Grade 7
student

(Iseri, 2003)




The Task

Create a function rule that meets the first
constraint, then modify that rule so that the
modified rule would meet the first two

constraints, and so on:

M The function is undefined at -3
M The function has a zero at 1/2

¥ The function is always nonnegative
¥ The functionOs domain is )5, {3}"
¥ The function contains the point (4, 7)




The function Is undefined at -3

1
X+3

yA(X) =




The functlon IS undefined at -3
ero at 1/2




The function Is undefined at -3
The function has a zero at 1/2
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The function Is undefined at -3
The function has a zero at 1/2
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The function Is undefined at -3
The functlon has a zero at 1/2
onnegative
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The function Is undefined at -3
The function has a zero at 1/2
The function Is always nonnegative
The functionOs domain is 35, {3}#




The function Is undefined at -3
The function has a zero at 1/2
The function Is always nonnegative
The fubaiaas Tamt<u Mt
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The function is undefined at -3
The function has a zero at 1/2
The function is always nonnegative

The functionOs domain is 35, {3}#
The : ' nt (4, 7)
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The function is undefined at -3
The function has a zero at 1/2
"he function Is always nonnegative

ne functionOs domain is B5, {3}#




The function is undefined at -3
The function has a zero at 1/2
The function Is always nonnegative
The functlonOs domam IS H)S {3}#

EAD AUTO




y2(! 10) vyields 16.837458




y2(! 10) now isundefined




The function is undefined at -3
The function has a zero at 1/2
The function is always nonnegative
The functlonOs domaln IS E)S {3}#

(FL7m(_Fev Y Fsv T rsv r? '
v G |Z00OM Trace Rpgr*aph lath|Draw|~ i1







What are or have been the main foci of
your work?




How would you characterize the current
emphasis and treatment of algebra using
computer algebra systems in schools you
know, and how has this emphasis and
treatment changed during the last

decade?




Has research guided the curriculum
decisions you have made. If so, how?




How has the availlability of technology
Impacted your decisions?




What are the implications of your work
for the development of mathematical
reasoning and proof in students?




What are the implications of your work
for preservice and inservice education of
mathematics teachers?




How do you see the treatment of algebra
using CAS In schools changing in the
next 10 years? What would you like to

see happen?




How do you see the treatment of algebra
using CAS In schools changing in the
next 10 years?




