“WE DON’'T MAKE MISTAKES,
WE MAKE DISCUSSION POINTS”

10 lessons learned from our CaMSP partners

10 Write your own grant

9

Get agreements upfront

Pay them, they will come

Math content courses — effective and efficient
Link it to the classroom

Create a cohesive plan

The importance of leadership and management
Win-win partnerships are the BEST!

Algebra is not for every 8" grader

Ask for more money — they always cut you back!



SUMMARY OF THE ALHAMBRA REPORT

Some Goals:

e 30 teachers will complete CAMSP requirements and increase
content knowledge

e Earn authorizations to teach middle school
¢ Increase student proficiency on CST

¢ Reduce achievement gap for Hispanic students

Some Results:

e AIM Teachers averaged 281 hours of intensive training and 40
hours of followup.

e Met or exceeded all goals for teacher growth in content
knowledge

» 20% improvement on LMT by AIM teachers compared to
a 5% for control group

» Increase in self-reported confidence compared to the
control group.

e Met or exceeded all goals for student proficiency on CST

» 10% overall increase in general math
» 20% overall increase in algebra
» 77% increase in algebra for Hispanic students



BENEFITS OF MATH CONTENT COURSES

Meet hours requirements with one class — but most take
more

Easy management — under control of university

After school — no substitutes, minimal scheduling issues

Cohesive program

Teachers work hard, get more out of it

Proven results — teachers learn and students learn

MCPT Example: Pythagorean theorem



PYTHAGOREAN THEOREM
AND DISTANCE FORMULA

Participants review carefully the Pythagorean theorem, prove it
geometrically and algebraically, and use it to solve real-world problems.
Participants focus on the connection between the Pythagorean theorem
and the distance formula, and use the distance formula to calculate
distances between points on a square grid and in a coordinate plane.

Lesson Goals

o Understand several proofs of the Pythagorean theorem, both
geometric and algebraic

o Use the Pythagorean theorem to solve real-world problems

o Understand the connection between the Pythagorean theorem and the
distance formula

o Calculate the distance between two points in a coordinate plane

Word Bank

right triangle
hypotenuse

leg

Pythagorean theorem
distance formula
circle
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Focus Questions

What is the Pythagorean theorem?

How is the Pythagorean theorem proved?

What are some real-world applications of the Pythagorean theorem?
How are the Pythagorean theorem and the distance formula related?
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STANDARDS CORRELATION FOR
PYTHAGOREAN THEOREM LESSON

Activity Grade 6 Grade 7 Algebra | Geometry
Pythagorean |AF 1.1, 1.2 |[NS1.2,24 2.0,4.0, |15.0
Theorem MG 3.3 5.0
Geometric MG 2.2, 3.4 14.0
Proof
Algebraic AF 4.1 2.0,4.0, [14.0
Proof 5.0
Applications |AF1.1,1.2 |[NS1.2 4.0,5.0 15.0

MR 2.3, AF 4.1

3.2,3.3 MG 3.3
Derivation of NS 2.5 2.0,4.0, [15.0
Distance AF 4.1 5.0
Formula MG 3.2
Equation of |MR 3.2, 3.3 | MG 3.2 2.0,4.0, |15.0
a circle 5.0




GEOMETRIC PROOF

The following steps lead to a geometric proof of the Pythagorean theorem.

1.

For this exploration, you will need two 8.5” x 11” sheets of paper of different colors.

Make a square from each sheet by folding one corner of the sheet over so that one
of the shorter edges lies along one of the longer edges. Cut off the excess
rectangular portion. Save the excess portion to measure lengths a and b in the
next step. Label your squares SQUARE 1 and SQUARE 2. (The two squares are
congruent.)

2. Make a mark along the edge of SQUARE 1 (other than the midpoint). Label the

first length a and the second length b. Use the excess portion to record these two
lengths. Rotate the square 90° counterclockwise. Mark the same lengths, first a,
then b, along this edge of SQUARE 1. Rotate the square again and repeat this
process for the remaining two edges of SQUARE 1. The finished square should
look like the one below on the left.

a | b b | a
1 1
a a a
b
SQUARE 1 SQUARE 2
b b b
a__
| |
b ' a b " a

3. With a straight edge connect the consecutive marks to form four right triangles in

the corners of SQUARE 1. Label the hypotenuse of each triangle c. The finished
square should look like the one below (next page) on the left.

4. Mark one edge of SQUARE 2 first with length a and then with length b (the same

lengths you used for SQUARE 1). Use the excess portion you made in Step 1 as
your guide to mark the lengths accurately. Rotate the square 90°
counterclockwise and mark the edge first with length a and then with length b.
Rotate the square 90° counterclockwise again, and mark this edge first with length
b, then with length a, so that the b lengths are adjacent to each other. Finally,
rotate the square 90° counterclockwise again, and mark this edge first with length

b, then with length a. The finished square should look like the one above on the
right.



5. With a straight edge connect the marks on opposite sides of SQUARE 2 (connect a
to a, b to b) to form two squares and two congruent rectangles.

6. With a straight edge draw the diagonals of the two rectangles. The finished square
should look like the one below on the right.

a b b a

b a
7. Using the lines you drew as guides, cut SQUARE 1 and SQUARE 2 into pieces.

8. Compare one triangular piece from SQUARE 1 to one of the triangle pieces from
SQUARE 2. What do you notice? What are the areas of the triangles in SQUARE
1 and SQUARE 27

9. If you remove the four triangles from SQUARE 1, what shape remains? What is the
area of this shape?

10. If you remove the four triangles from SQUARE 2, what shapes remain? What are
the areas of these shape?

11.Write an expression for the area of SQUARE 1 that is the sum of the areas of the
four triangles and the middle square. Then write an expression for the area of
SQUARE 2 that is the sum of the areas of the four triangles and the two smaller
squares. Are these two expressions equal? How do you know?

12.Finally, take one of the right triangles and place the two smaller squares along each
of its legs, matching the edge lengths. Line the large square along the hypotenuse
of the triangle. What does this demonstrate about the relationship of the legs and
hypotenuse of a right triangle?

(This exploration is adapted from College Preparatory Mathematics, Mathematics 1 (Algebra 1, Units 7-2) v. 3.1)



ALGEBRAIC PROOF

DIRECTIONS: Use the diagram below and the area formulas for squares
and triangles to give an algebraic proof of the Pythagorean theorem.

Pythagorean Theorem: For a right triangle, the sum of the squares of the
lengths of the legs is equal to the square of the length of the hypotenuse.




JOURNAL

Four proofs of the Pythagorean theorem are sketched in the following
pages. Select one of the four proofs, study it, and figure out why it works.
Use the fourfold way to explain the proof. Be prepared to share your
findings with others.



DISTANCE IN A COORDINATE PLANE

A




THE RECTANGLE PARADOX

Cut up a 5 x 21 rectangle as shown in the picture. Put the pieces back
together as shown in the second picture to make an 8 x 13 rectangle.
Some area has been lost. Explain how.
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THE PYTHAGOREAN THEOREM

Ready (Goals)

We will explore the relationship
between side lengths of right triangles
and then look at a proof of the
Pythagorean theorem. Then we will use
this theorem to solve problems.

Set (Standards)

e Know and understand the
Pythagorean theorem

e Know the converse of the
Pythagorean theorem

Go (Warmup)

Find the area of each rectangle and triangle.

1.

2.

Simplify each expression.

5.

ata

6.

ab + ab

1ab+1ab
2 2




TWO RIGHT TRIANGLES

Smaller triangle

Larger triangle

1 | length of shorter leg

length of longer leg

area of square on shorter leg

AOWODN

area of square on longer leg

5 | area of square on hypotenuse

6 | length of hypotenuse

7. Write a conjecture about the relationship between the area of square on the
hypotenuse and the area of the squares of the legs.




THE PYTHAGOREAN THEOREM (PART 1)

Here is a right triangle:

—

To the right are two congruent
squares that have been made

using lengths a, b, and c. Each
square into polygons.

1. Label some right angles and
some lengths.

2. Write the area of each
polygonal piece inside of it.

3. Cut out both squares. Then
cut them up into the
polygons.




THE PYTHAGOREAN THEOREM (PART 2)

a a

1. Write the areas inside the polygonal pieces in the two square figures
above.

2. Write an equation to show that the sum of the areas of the shaded
polygons is the same as the sum of the areas of the unshaded
polygons.

3. Simplify your equation.

4. Use words to state the meaning of this equation as it refers to the

legs and the hypotenuse of the original triangle.
c
a

b

4. This relationship is called the




USING STANDARDIZED TEST DATA TO
SUPPORT DECISIONS FOR PLACEMENT
INTO 8™ GRADE ALGEBRA

Research Questions

e \What level of mathematics achievement is
needed in 7" grade for success in algebra in the
8" grade?

e How can a school use CST data as an indicator
of mathematical growth for 8" graders who take
algebra or general mathematics?

Some Assumptions

 More proficient students in 7" grade took the
algebra CST while the less proficient students
took the general math CST.

e CST data provides no information about the
curriculum



Procedure

e Create stacked bar graph profiles using CST
data (http://star.cde.ca.gov/)

e Sort schools into three categories based on the
minimum level of achievement of 7" graders
who took the algebra CST:

(1) Aggressive algebra placement (minimum 7"
grade CST score is far below basic or below
basic)

(2) Typical algebra placement (minimum 7" grade
CST score is basic)

(3) Conservative algebra placement (minimum 7"
grade CST score is proficient)

e Analyze profiles (qualitatively) for patterns



Some Observations

e Students who scored proficient or higher in
algebra typically scored proficient in 7" grade
mathematics

¢ |t was not very likely that students who scored
proficient in 7" grade showed growth in an 8"
grade general mathematics course.

e Students who scored at the basic level or below
in 7" grade mathematics can benefit from a
course in general mathematics in the 8" grade

e Reducing the number of students who score
basic or below by 50% in one year seems to be
is an ambitious, but achievable resuilt.



STATE OF CALIFORNIA

Tracking the Progress of an 8th Grade Class

7th Grade Math (2005) |
8th Grade All Math (2006) |
8th Grade Alg/Geo (2006) | \

8th Grade Gen Math (2006) # ‘ ‘
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State of California

AGGRESSIVE ALGEBRA PLACEMENT STRATEGY

Tracking the Progress of an 8th Grade Class
(API=5)
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AGGRESSIVE ALGEBRA PLACEMENT STRATEGY

Tracking the Progress of an 8th Grade Class
(API=2)
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TYPICAL ALGEBRA PLACEMENT STRATEGY

Tracking the Progress of an 8th Grade Class
(API=4)

7th Grade Math (2005)
8th Grade All Math (2006)
8th Grade Alg (2006) \

8th Grade Gen Math (2006) # ‘ ‘

0% 20% 40% 60% 80%  100%

[0 Far Below Basic H Below Basic B Basic M Proficient B Advanced

School C




TYPICAL ALGEBRA PLACEMENT STRATEGY

Tracking the Progress of an 8th Grade Class
(API=6)
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8th Grade All Math (2006)
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TYPICAL ALGEBRA PLACEMENT STRATEGY

Tracking the Progress of an 8th Grade Class
(API=8)
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CONSERVATIVE ALGEBRA PLACEMENT POLICY

Tracking the Progress of an 8th Grade Class
(API=5)

7th Grade Math (2005)
8th Grade All Math (2006) |
8th Grade Alg (2006) |
8th Grade Gen Math (2006) |

0% 20% 40%  60% 80%  100%

O Far Below Basic B Below Basic W Basic M Proficient B Advanced

School F

CONSERVATIVE ALGEBRA PLACEMENT POLICY

Tracking the Progress of an 8th Grade Class
(API1=9)
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HIGH ACHIEVING SCHOOL

Tracking the Progress of an 8th Grade Class
(API=10)
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HIGH ACHIEVING SCHOOL

Tracking the Progress of an 8th Grade Class
(API=107?)
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