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Florida Math Day

@ First Annual: May 1, 2008
@ Financial Literacy Theme
@ All schools in Florida invited to participate
@ Call for Lesson Proposals by February 15

@ Lesson plans and materials will be
disseminated through the Standards
Database

@ Awards by FCTM and FAMS



Standards Database

@ Florida’s New Education Portal

@ Create an integrated education system that will include the following
standalone components:

@ 1.Standards Database www.floridastandards.org
Status: launched & in progress

@ 2.Course Code Directory
Status: planning & pending funding

@ 3.Teacher Electronic Performance Support System (EPSS)
Status: funded













The 2007 Sunshine State
Standards for Mathematics



Sunshine State Standards

@ Written by mathematics stakeholders
across the state and nation: framers,
writers, reviewers

@ Average number of grade level
expectations (benchmarks) changed from
~83 per grade to ~18 per grade for K-8

@ Number of benchmarks increased in high
school to provide more guidance and
Improve equity



Sunshine State Standards

@Big ldeas and Supporting Ideas: grades K-8
@ Bodies of Knowledge at grades 9-12
@"“Fair-game principle” very important

@ Standards are adopted, focus shift to
learning, implementation, and instruction



Sunshine State Standards

BIG IDEA 1: Develop an understanding of and fluency with

multiplication and division of fractions and decima |s.
BENCHMARK BENCHMARK
CODE

MA.6.A.1.1 | Explain and justify procedures for multiplying and dividing
fractions and decimals.

MA.6.A.1.2 | Multiply and divide fractions and decimals efficiently.

MA.6.A.1.3 | Solve real-world problems involving multiplication and
division of fractions and decimals.




How Do We Connect These?
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The five process standards (NCTM,

@

@

Mathematics Proficiency

2000):
Problem Solving

Reasoning and Proof
Communication
Connections

Representations

The five “strands” of mathematics

@

@

proficiency (NRC, 2001):

Conceptual Understanding -
comprehension of mathematical concepts,
operations, and relations

Procedural Fluency - skill in carrying
out procedures flexibly, accurately, efficiently,
and appropriately

Strategic Competence - ability to
formulate, represent, and solve mathematical
problems

Adaptive Reasoning - capacity for
logical thought, reflection, explanation, and
justification

Productive Disposition - habitual
inclination to see mathematics as sensible,

useful, and worthwhile, coupled with a belief
in diligence and one’s own efficacy



Process Standards

By National Council of Teachers
of Mathematics, 2000.



Reasoning and Proof

@ Mathematical processes have reasons
behind them

@ Students make, refine, and test
conjectures

@[t should exist at all grade levels, with
more abstract and complex forms in high
school and later grades.



@ Stuo
@ Stud

Communication

ents share ideas and clarify understanding
ents communicate mathematical ideas by

spea

King, listening, drawing, reading, and writing

@ By the end of the high school years, a student
writes well-constructed mathematical arguments
using formal vocabulary.



Problem Solving

@ Engage students in challenging tasks
@ Bulld new mathematical knowledge

@ Deepen understanding of a mathematics
concept

@ |nvolve multiple solution methods and
different representations

@ Reflect on the problem solving process



Problem Solving

@ Example 1: 4
Simplify ——
12

@ Example 2: Make a rectangle that is 2 blue
and 1/3 red. What could the rectangle look
like?



Problem Solving

@ Example 1: 4
Simplify ——
12

@ Example 2: Make a rectangle that is 2 blue
and 1/3 red. What could the rectangle look
like?



Connections

@ Mathematical ideas interconnect and build on
one another to produce a coherent whole

@ Rich connections result in rich understanding

@ Connections involve relating mathematics to
other disciplines



Representation

@ Supports students’ understanding and
communication of mathematical ideas

@ Different representations may illuminate
different aspects of concepts

@ Representations in mathematics include
tables, graphs, diagrams, symbols, and
words.



MA.4.G.3.2
Justify the formula for the area of the
rectangle “area = base x height.”
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Twelve times Twenty-three
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Twelve times Twenty-three
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12 x 23 = (10+2)(20+3)R

= 10(20)+2(20)+10(3)+2(3) (o) (@+b)(c+d)
= 200+40+30+6

=276
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Activity

@ Find a benchmark in the 2007 Sunshine
State Standards that clearly involves one
of each of the process standards. Be
prepared to share this with group.



Mathematical Proficiency

National Research Council, 2001



Conceptual Understanding

@ Comprehension of mathematical
concepts, operations, and relationships.

@ Example: Understanding why the multiplication

algorithm works when multiplying whole

numbers.
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Procedural Fluency

@ Skill in carrying out procedures flexibly,
accurately, efficiently, and appropriately.

@ Example: Being able to perform whole
number multiplication fluently with different
strategies, including the multiplication
algorithm and mental processing.



Strategic Competence

@ Ability to formulate, represent, and solve
mathematical problems

@ Related to problem solving and
representation standards of NCTM (2000)



Adaptive Reasoning

@ | ogical thought, reflection, explanation, and

justification

@ Related to reasoning and proof process
standard.

@ Inductive reasoning, deductive reasoning,
iInformal justifications

@ Example: Students can justify “adding even
numbers equals to an even number” by using
manipulatives at earlier grade levels.




Productive Disposition

@ Seeing mathematics as sensible, useful,
and worthwhile, coupled with a belief in
one’s own efficacy



These
five strands are interwoven and
iInterdependent.



Depth of Knowledge/Cognitive
Complexity

Based on Webb, N. L., 1999



Level 1: Low Complexity

@ Recall and recognition of previously
learned concepts and principles.
Examples:

@solving a one-step problem

@retrieving Information from a graph, table, or
figure

@|dentifying appropriate units or tools for
common measurements



Level 2: Moderate Complexity

@ |nvolve more flexible thinking and choice
among alternatives. Examples:

@solving a problem requiring multiple
operations

@selecting and/or using different
representations, depending on situation and
purpose

@providing a justification for steps in a solution
DrOCess




Level 3: High Complexity

@ Engage students in more abstract
reasoning, planning, analysis, judgment,
and creative thought. Examples:

@solving a non-routine problem
@providing a mathematical justification

@formulating a mathematical model for a
complex situation



TIMSS Video Study

% of Making

% of Making

% of Problems Connections Connections
Countr as Makin Problems Problems
y Connectiogs Implemented as Converted to
Making Lower-Level
Connections Problems
Japan (581) 54 48 52
Hong Kong (569) 13 46 54
Czech Republic (546) 16 52 48
Netherlands (529) 24 37 63
Australia (519) 15 8 92
United States (492) 17 0 100




Examples

A) A t-shirt is on sale with 20% discount. If the
original price is $23, what will the discounted
price be? (7t grade)

B) Find the smallest positive integer that has
exactly 13 factors (9-12)

C) Five geese Iin a gaggle produce 55 eggs in
5555 days. What is the average number of days
it takes a single goose to lay an egg? (7t grade)
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