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ACU’s School Mathematics Courses

=
I MATH 309 — Algebraic Concepts |

* Heart of Mathematics and own material
* TQ Algebra |
* IDSM, TQ Algebra I/ll, and own material

I MATH 410 — Algebraic Concepts Il

* IDSM and own material
* TQ Algebra Il, IDSM, and own material

I MATH 311 — Geometric Concepts |
 TQ Geometry

I MATH 412 — Geometric Concepts Il



MATH 309 — Algebraic Concepts I

—_—
| Algebraic Habits of Mind

* Doing and Undoing

* Building Rules to Represent Functions

* Abstraction from Computation
I Foundations of Functions
| Linearity

* Functions

* Solving Linear Equations

* Connections to other fields of mathematics
I Quadratics



MATH 309 — Algebraic Concepts I

——,_,
| Algebraic Habits of Mind

» Fostering Algebraic Thinking by Mark Driscoll
 TQ Algebra |
I Foundations of Functions
 TQ Algebra |
I Linearity
 TexTeam’s In-Depth Secondary Mathematics

* Solving Equations and Connections: TQ Algebra |
* Historical Perspective — own material

I Quadratics

* Historical Perspective — own material
* TQ Algebra ll



MATH 410 — Algebraic Concepts II

—
I Connections to Geometry Course

* Transformations: Algebraic and Geometric

* Linearity: Similarity and Law of Sines
I Algebra ll

* Matrices

* Power, Polynomial, and Rational Functions
I Precalculus

* Exponentials and Logarithms

* Infinite Processes



MATH 309: Sampling the Tasks

—
I Linear Functions: In-Depth Secondary

Mathematics
» Stacks of Cups
I Solving Linear Equations: TQ Algebra |
* Modeling with Algebra Tiles
I Quadratics: TQ Algebra Il
* Counting Diagonals



IDSM’s Stacks of Cups
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The dimensions of one particular type of cup have been labeled:
C = 6.5 cm = the individual cup height

S = 0.5 cm. = the "stick-up" height of a cup.

B=C-S



IDSM’s Stacks of Cups

" Height Function: h=0.5n + 6
* Multiple Representations
" Relationship between Cand S; B=C-S

" Do and Undo

* Evaluate versus Solve

* Count Function: inverse function

Pure” linear vs. “Shifted” linear

* Proportionality in all linear relationships
* True proportional relationships

11 13



IDSM’s Stacks of Cups: Section 6

|
I Cup Type: S=0.5,B=6
' 60 cups has heightof 36 cm ;. — '
| Find other cup types where 2/
60 cups has height of 36 cm [ r=oan+1s e
| Graph some these height oL ANEERERY
functions. Include the B[
extreme cases. ‘;:
I h =36 (nesting) N &
| h=.6n (no stick-up) B 1216202425373 4044 4557565064

| Stack Space: (n, h)



IDSM’s Stack of Cups: Section 6

I Create another space
called “ cup space”

I B and S become
variables

I n=60and h =36
become parameters

I B=-60S + 36

I Graph of all cup types

where 60 cups has
height of 36 cm

- 42




Stacks of Cups-Section 6: Your Turn
——,_,

I Explore the relationship between stack space
and cup space. For example:

* If we trace the vertical line down from the
point (60, 36) in stack space, what happens in
cup space?

* If we trace the horizontal line through (60, 36)
in stack space, what happens in cup space?



TQ Algebra I: Solving Linear Equations

—
I IDSM’s Stacks of Cups — graphical

representations of solving equations

I Modeling with Algebra Tiles

* Task 2.9.2: Algebra Tiles with Negative Units
# Concrete Models
# Symbolic Representation
# Numerical Representation in Table
# Graphical Representation
# Extend to Concept of Equivalent Equations

I Student chosen task—never seen algebra tiles



TQ Algebra II: Quadratics

I Task 3.1.3: Counting Diagonals
* Problem in Geometric Setting
* Finite Differences
 Differences Generalized

* Generalization applied to problem to derive
quadratic function rule for the number of
diagonals of a n-sided polygon



Putting It All Together

—
| Pre-service 4-8: TQ Algebra | and 11$
TEXES competencies

I Pre-service 8-12: IDSM $ deepens
understanding but lacks some pedagogical
aspects

I Pre-service 4-8 and 8-12: IDSM, TQ Algebra
| and Il $ deepens understanding as well as
addresses TEXES competencies for Algebra,
Mathematical Processes and Perspectives,
and Mathematical Learning, Instruction, and
Assessment



