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NAEP — 4h Grade Mathematics

ModN B

PDProviderNotes: Thisslideandthe nextshouldbe viewedasa set. Thisslideshowsstudent
achievemenbn the 4™ grademathematicsportion of the

NationalAssessmenof EducationProgres§NAEPExam. Florida’s4™ gradershasbeenabovethe
nationalaveragesince2003. Thenextslideshows8"

gradeachievement.

Say: TheNationalAssessmendf EducationaProgresgNAEP]s the only nationallyrepresentativeand
continuingassessmendf what America'sstudents

knowandcando in varioussubjectareas. Assessmentare conductedperiodicallyin mathematics,
reading,sciencewriting, the arts, civics,economics,

geographyandU.S history. Assessments world historyandin foreignlanguageare anticipatedin
2012. SinceNAERassessmentare administered

uniformly usingthe samesetsof test bookletsacrosshe nation, NAEResultsserveasa commonmetric
for all statesandselectedurbandistricts.The

assessmengtaysessentiallythe samefrom yearto year,with only carefullydocumentedchangesThis
permitsNAERo providea clearpicture of student

academigrogressovertime. (http://nces.ed.gov/nationsreportcard/about/)
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NAEP - 8th Grade Mathematics

NAEP Grade 8 Mathematics 1996 — 2007
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say: 8™Mgrade test takers in Florida have average scores that are less than the national average.
Ask participants to compare the two slides and offer an observation.

Achievement of Florida’s students in mathematics decreases between 4" and 8" grades when compared
to national averages.

What might be some reasons?
How do our students perform after 8"grade?

Let’s look at high school student scores on the AP exam and on the ACT in the next slides.
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ACT Mathematics Results

AA =
Math-Scores

Say: ACT results show that Florida’s graduating seniors score lower than the nation on the mathematics
ACT, and the gap appears to be widening.

Ask participants to offer possible explanations for this trend.
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Florida Student Course Taking
[ | Topsiates | Florda |

8th graders taking 35% 19%
Algebra
9th—12th graders taking 64% 42%

at least 1 upper level

math course

9th—12th graders taking 40% 27%
at least 1 upper level

science course

Source: Education Watch Florida 2006 Key Education Facts and
Figures

Say: One explanation for lower achievement on the part of Florida students when compared to national
data is the fact that fewer Florida students take
advanced courses in mathematics or science than some top states.

Top states defined as median of top 5 performing states.
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The Role of Standards

» Define content, knowledge, and abilities

» Provide grade-level or course expectations
for students

» Provide clear guidance to teachers for Depth
of Knowledge and instructional goals

» Provide framework for textbooks, other
instructional materials, and assessments

» Serve as a guide to improve student learning

Say: So, what is the role of standards? What is NOT the role of the standards?

PD Provider Notes: PD provider should engage participants in a whole-group discussion of the role of
the standards.

Say: Standards can serve as a roadmap to support teachers and curriculum developers in making
instructional decisions. They are not prescriptive of how to teach topics, but provide guidance for key
personnel in relation to the level of instructional support necessary to develop deep understanding of
the concepts.

Standards also serve as a guide for students, parents, and teachers related to students’ progress within
their grade level. Using these as a guide, students, parents, and teachers can determine more clearly
whether students possess the knowledge, skills, and dispositions expected at a particular grade level.
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Variation in Number of Grade
Level Expectations (GLEs)

1st 2nd 3rd 4th S5th 6th 7th  Mean
CA 25 31 38 43 27 36 40 34.3

FL | 78 84 88 89 77 78 89 |83.3
MO | 20 27 31 33 34 38 34 |31.o
MN | 18 26 26 25 26 30 27 |26.3
NY | 56 45 52 56 67 64 63 |56.4
KS | 57 59 57 56 60 69 74 |61.7

Mean number of GLEs by grade level across 42
state documents: 47

Say: What do you notice from these data? What are the implications for teaching and learning in
Florida?

PD Provider Notes: Ask participants to engage in small group discussion of the implications for teachers
of large numbers of GLE’s at each grade level. Have participants indicate these implications for their
teaching on chart paper. After 3-5 minutes, engage participants in a whole-group discussion of these
implications.

Materials: Chart paper and markers.
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What Research Says About
Florida’s Previous Standards!

Florida’s Mathematics Standards -
A Mile Wide, An Inch Deep

> Florida’s Grades 1-7

- 83.3 mathematics grade level
expectations (GLEs) per grade level

> Singapore, the highest performing
nation on TIMSS has15 GLEs per grade
level on average

PROOMISE O

Say: As is evident from the data on the previous slide and international comparisons, the Florida SSS
included far more expectations across the grade levels as well as at each grade level than other states as
well as top-performing countries.

What are the implications for teachers in this context where they are to cover large numbers of GLE’s in
a school year?
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What Research Says About
Florida’s Previous Standards!

Research Group Findings - Recommendations
College Board Hodgepodge of many topics,
International Center for not enough depth
Leadership in Education - Fewer topics in vertical coherence
Singapore’s Standards » Vague, not sufficiently detailed

to guide curriculum
Standards should be expressed

v
v

v

v

Fordham Foundation

v

» California, Indiana, and succinctly, coherently, and with
Massachusetts Standards optimum brevity
» Koret Task Force » Lack of rigor in MS & HS
» Achieve’s America Diploma - Enhance the rigor for grades 5-12
Project
PROOMISE O

Say: Various research groups have examined the standards across states and have evaluated them as ...

A hodgepodge of many topics with not enough depth-- calling for fewer topics and greater vertical
coherence.

Standards are vague that lack sufficient details to guide curriculum-- indicating that standards should be
expressed succinctly, coherently, and with optimum

brevity.

Standards lack rigor in middle school and high school-- calling for enhanced rigor for grades 5-12.
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Panel of Experts Recommended

» K-8: Increase rigor and specificity
By grade level up to Algebra 1
Let NCTM’s Focal Points be a guide
Reduce number of GLEs, focused in-depth
instruction

»  9-12: Increase rigor and specificity
o By Bodies of Knowledge: Algebra, Geometry,
Probability, Statistics, Trigonometry, Discrete
Math, Calculus, Financial Literacy
“Upper level” mathematics courses will use
standards set by AP, IB, College Board, Dual
Enrollment course guidelines/standards

PROOMISE O

Say: Panels of experts recommended ... [TALK FROM CONTENTS OF THE SLIDE]
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Studying the Standards

Let’s Compare ...

» EExamine the 1996 and Next
Generation SSS within your grade band

> What are the overarching similarities and
differences?

> How are the two documents organized
similarly/differently?

PD Provider Notes: Participants should be directed to examine the SSS documents within their grade
band while focusing on the specific grade level they teach. Participants may write responses to the
following questions on chart paper. Give participants at least 10 minutes to work on responses to
each of the

questions. Their responses may be recorded on chart paper for later whole-group discussion.
Following small group discussion, have participants report out
about their findings.

Say: Examine the Next Generation SSS in comparison to the 1996 standards.

What are the overarching similarities and differences between the former SSS and the Next Generation
55S?

How are the two documents organized similarly/differently?

Materials: Former SSS within the grade bands and Next Generation Sunshine State Standards; chart
paper and markers.
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Studying the Next Generation
Sunshine State Standards

» EExamine the NGSSS within your grade
band ...

> What terms are used in the NGSSS to
organize the content at the elementary
level? At the secondary level?

- What do you notice about the language of
the benchmarks in two documents?

PD Provider Notes: Participants should now be directed to examine the specific benchmarks and
standards within the NGSSS documents within their grade

level. Participants may write responses to the following questions on chart paper. Give participants at
least 10 minutes to work on responses to each of the

questions. Their responses may be recorded on chart paper for later whole-group discussion. Following
small group discussion, have participants report out

about their findings.

Say: Examine the NGSSS.

What terms are used in the NGSSS to organize the content at the elementary level? At the secondary
level?

What do you notice about the language of the benchmarks in two documents?

Materials: Former SSS within the grade bands and Next Generation Sunshine State Standards; chart
paper and markers.
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Terms in the 1996 and 2007
Standards
1996 2007
» Standards » Standards
» Grade Band » Big Ideas and
» Strand Supporting Ideas
» Benchmark (K-8)
» Grade Level » Body of
» Access Points
» Benchmark
PROOMISE >

PD Provider Notes: Be familiar with the following from the standards. Provide participants with an
overview of this information and have participants read this information in their participant materials.
“The new world-class Sunshine State Standards for mathematics are organized by grade level for grades
K-8 and by Bodies of Knowledge for grades 9-12. This structure was determined by the Framers
Committee based on review of the issues presented by experts and research in curriculum standards.
The Bodies of Knowledge do not comprise courses. Standards and benchmarks will be pulled from the
various Bodies of Knowledge to write specific courses in mathematics at the secondary level.

The model for writing the standards for the K-8 standards was provided by a 2006 document from the
National Council of Teachers of Mathematics (NCTM) entitled Curriculum Focal Points: A Quest for
Coherence. Standards at each of the K-8 grade levels are termed Big Ideas and Supporting Ideas. The set
of standards for each grade level consists of three Big Ideas and varying numbers of Supporting Ideas.
Supporting Ideas are not meant to be subordinate to Big Ideas, but rather they serve to provide
connections between topics at different grade levels. At the high school level, the mathematics
standards are organized into familiar Bodies of Knowledge such as Algebra, Geometry, Trigonometry,
Calculus, Probability, and Statistics. There are two Bodies of Knowledge that may not be recognized as
the traditional mathematics curriculum. They are Discrete Mathematics and Financial Literacy.

Discrete Mathematics consists of many of the topics in mathematics that are becoming more and more
important in the modern era. For example, all computer and electronic applications of mathematics are
necessarily discrete. Some of the topics in Discrete Math include set theory, graph theory, matrix
algebra, recursive functions, and more. Florida is introducing a Body of Knowledge in mathematics
entitled Financial Literacy. This Body of Knowledge has been created in response to the combination of a
long history of financial matters in mathematics education, the near-universal relevance of financial
matters and mathematics in people’s lives, and the development of financial mathematics programs at
university levels. The standards and benchmarks in the Financial Literacy Body of Knowledge involve
high-level, complex mathematics applications. The Financial Literacy Body of Knowledge is intended to



provide students with an opportunity to learn and use mathematics in an applied manner, thereby
supporting their understanding of mathematics, their own financial well-being, and the health of the
economic system in which we all operate.

With people from many aspects of the education community involved with writing, reviewing, and
revising the standards, the 2007 revision of the Sunshine State Standards for mathematics are truly the
stakeholder’s standards. The Office of Math and Science is incredibly grateful for the intensity of the
work that was performed in writing these standards” (The Next Generation Sunshine State Standards,
2007, pp. 5-6).
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Coding Scheme
Kindergarten through Grade 8
SC. 5. N. 1. 1
Subject Grade- Body of Big Idea |Benchmark
Level Knowledge
Secondary
SC. 912. P. 8. 1
Subject Grade- Body of | Standard | Benchmark
Level Knowledge
PROOMISE >

PD Provider Notes: Be familiar with the following from the standards. Provide participants with an
overview of this information.

K-8 GRADE-LEVEL STANDARDS—Big Ideas

Big Ideas are standards that are aligned with the Curriculum Focal Points released by the National
Council of Teachers of Mathematics (NCTM). They include standards which should be the primary focus
of mathematics instruction for each grade level, K-8. Establishing proficiency with these standards at
each successive grade level will prepare a strong foundation for learning mathematics in subsequent
grades. There are three Big Ideas for each grade. The Big Ideas do not address the same topics for each
grade, recognizing that at each level there are certain skills which must be honed to prepare students
for more rigorous instruction as they move to the next grade. The order of the Big Idea standards does
not determine the order of instruction nor does it indicate that one idea requires greater instructional
emphasis. The Big Ideas are assigned numbers 1, 2, or 3 without regard to the content in each of them.

Supporting Ideas

Supporting ideas are standards which are fundamental to sound mathematics instruction. Also aligned

with the Curriculum Focal Points, Supporting Ideas are not less important than the Big Ideas but are key
components to a structurally sound mathematics education. Supporting Ideas are standards that serve

one or more of the following purposes:

1) Establishing connections to and between the strands of mathematics as defined by NCTM (Probability
has been extracted from Data Analysis and stands alone.);



2) Preparing students for future mathematics teaching and learning by focusing on conceptual
understanding of concepts; and

3) Addressing gaps in instruction that may appear insignificant but are important to the understanding,
fluency, and application of mathematics ideas to problem solving.

Benchmark Coding Scheme
MA. 5. A. 1. 1 —Subject. Grade Level. Body of Knowledge. Big Idea/Supporting Idea. Benchmark

Body of Knowledge Key:
A~ Algebra

C~ Calculus

D ~ Discrete Mathematics
F ~ Financial Literacy

G ~ Geometry

P ~ Probability

S ~ Statistics

T~ Trigonometry

(NGSSS, p. 13-14)
FLORIDA MATHEMATICS STANDARDS—SECONDARY BODIES OF KNOWLEDGE

* These Bodies of Knowledge (BOK) do NOT represent courses. Courses (such as Algebra | or Pre-
Calculus) will be developed from these standards and individual courses may have standards from more
than one BOK.

The sunbursts denote benchmarks that include content that all students should know and be able to do.
These benchmarks are considered to be appropriate for statewide assessment. Some benchmarks are
divided into partial sunburst and partial nonsunburst. This is indicated by color or shading of words to
denote the aspect of the benchmark that is applicable to the sunburst categorization.

¢ There will be some Florida mathematics courses with curriculum defined by other organizations (such
as College Board for Advanced Placement Calculus or International Baccalaureate mathematics courses).

* Access points have been developed for the sunburst benchmarks in the BOK's of Algebra, Discrete
Mathematics, Geometry, Probability, Statistics, and Trigonometry. Financial Literacy has no sunburst
benchmarks, but includes critical skills for students with significant cognitive disabilities. Access points
are written for these skills and will be assessed on the Florida Alternate Assessment.

Bodies of Knowledge Coding Scheme
MA. 912. A. 1. 1 — Subject. Grade Level. Body of Knowledge. Standard. Benchmark

Body of Knowledge Key: Access Points Key:
A~ Algebra S~Statistics In ~ Independent
C ~ Calculus T~Trigonometry Su ~ Supported

D ~ Discrete Mathematics Pa ~ Participatory



F ~ Financial Literacy
G ~ Geometry
P ~ Probability

(NGSSS, p. 76)
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Sunshine State Standards

Develop a de and of and =
P a O a aad O O a O a da ae
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.

Say: Here is an example ...

PROOMISE >
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Next Generation SSS

» Decreased number of topics by ...
- Decreasing repetition across grades

- Focus on teaching benchmarks in-depth for
long-term learning

> Beginning with concrete and moving to the
abstract while building connections between
these representations

> Building connections to more complex topics

» “Fair-Game Principle” very important

PRCOMISE O

23,

Say: In summary, through this revision, the standards have far less content in each grade level at the K-8
level. This was accomplished by decreasing the repetition across grades to allow for focus on topics in
greater depth for long-term learning. These new standards call for changing instructional practices such
as a focus on concrete materials as students are beginning to learn a concept. Movement to abstract
symbolism is critical BUT these symbols and algorithms must be well grounded in an understanding of
concrete manipulation of materials.

Even though concepts are not taught each year, the “fair-game principle” holds that all content taught
prior to a given grade level is “fair-game” on state assessments. Children must be taught content deeply
and for understanding. Teachers will not be expected to come back to previously taught content each
year nor will they have time to come back to previously taught content each year.

Possible Discussion Questions:
What does look like when students have learned content deeply and with understanding? What are the

implications for instruction? How will teachers need to change teaching practices to support deep
understanding of content?
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Outcome Goals of the
Standards

eIncrease depth, understanding,
process skills, proficiency

eLead to mastery of concepts and
skills

®
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Mathematical Process Standards

» What do the Process Standards mean to
you?
> Problem Solving
- Reasoning and Proof
o Communication
> Connections
> Representation

» What are the implications of the Process
Standards for your instructional strategies?

PRCOMISE O

25

PD Provider Notes: The PD Provider should be familiar with the NCTM Process Standards (online at
http://standards.nctm.org/document/appendix/process.htm)

Say: What do the Process Standards mean to you?

The process standards may be thought about as means of learning mathematics as well as outcomes of
a mathematics education. That is, we learn mathematics by communicating, and an outcome of a
mathematics education is the ability to communicate mathematically. We learn mathematics by
representing mathematical ideas and real-world situations, and an outcome of a mathematics education
is the ability to represent real-world situations.

Problem Solving:
Instructional programs from prekindergarten through grade 12 should enable all students to:

*Build new mathematical knowledge through problem solving;

*Solve problems that arise in mathematics and in other contexts;
*Apply and adapt a variety of appropriate strategies to solve problems;
*Monitor and reflect on the process of mathematical problem solving.

Reasoning and Proof:
Instructional programs from prekindergarten through grade 12 should enable all students to:

*Recognize reasoning and proof as fundamental aspects of mathematics;
*Make and investigate mathematical conjectures;



*Develop and evaluate mathematical arguments and proofs;
*Select and usevarious types of reasoning and methods of proof.

Communication:
Instructional programs from prekindergarten through grade 12 should enable all students to:

*Organize and consolidate their mathematical thinking through communication;

*Communicate their mathematical thinking coherently and clearly to peers, teachers, and others;
*Analyze and evaluate the mathematical thinking and strategies of others;

*Use the language of mathematics to express mathematical ideas precisely.

Connections:
Instructional programs from prekindergarten through grade 12 should enable all students to:

*Recognize and use connections among mathematical ideas;

*Understand how mathematical ideas interconnect and build on one another to produce a coherent
whole;

*Recognize and apply mathematics in contexts outside of mathematics.

Representation:
Instructional programs from prekindergarten through grade 12 should enable all students to:

*Create and use representations to organize, record, and communicate mathematical ideas;
*Select, apply and translate among mathematical representations to solve problems;
*Use representations to model and interpret physical, social, and mathematical phenomena.
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Depth of
Knowledge/Cognitive
Complexity

Based on Webb, N. L., 1999

PD Provider Notes: As a PD Provider you should be familiar with both Webb’s Depth of Knowledge
levels and how they are used to classify SSS benchmarks
(www.floridastandards.org/FIStandardsSearch.aspx). You also should be familiar with the term
Cognitive Complexity.

The next slides will begin to engage participants in thinking about the Depth of Knowledge in relation to
the benchmarks.

Background on Cognitive Complexity/Depth of Knowledge Rating for PD Providers

Florida’s revised mathematics standards emphasize teaching and learning the most important K-12
mathematics concepts in depth at each grade level. After adoption of the new math standards, the
Florida Center for Research in Science, Technology, Engineering and Mathematics (FCR-STEM) at Florida
State University convened a group of Florida mathematics teachers, district mathematics supervisors,
and mathematics education faculty to rate the cognitive demand of each benchmark. Meeting in teams
for each body of knowledge, they reviewed and discussed each benchmark, then reached consensus on
level of cognitive complexity using a classification system adapted from the “depth of knowledge”
system developed by Dr. Norman Webb at the University of Wisconsin.

Cognitive complexity refers to the cognitive demand of tasks associated with the benchmark. The depth
of knowledge levels (Webb, 1999) reflect the relative complexity of thinking that a given benchmark
demands of students — what it requires the student to recall, understand, analyze, and do. Florida’s
depth of knowledge rating system focuses on expectations of students at three levels: Low Complexity,
Moderate Complexity, and High Complexity.



Resource: Webb, N.L., 1999, Alignment Between Standards and Assessment, University of Wisconsin
Center for Educational Research.

Source: Cognitive Complexity Classification of FCAT SSS Test Items, July, 2006, Florida Department of
Education
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Examples

» Adding 27 and 15, a student might reason that 27
is 20 + 7 and that 15 is 10 + 5. In determining the
result, they combine 20 + 10=30and 7 + 5 =12.
The final answer involves the simpler addition
problem of 30 + 12 is 42.

» Represent 2347 by using 3-dimensional base-10
blocks.

» Arvin ate ¥2 of a pizza. April ate %2 of a pizza. Arvin
claimed that he ate more pizza than April did.
Show that Arvin's claim can be correct.

PRCOMISE O

27,

Say: Look at each of these examples. How are these examples different in terms of the demands being
placed on learners? How would instructional strategies need to be changed to help learners be able to
accomplish each?

From the NGSSS Examples

High Complexity

Adding 27 and 15, a student might reason that 27 is 20 + 7 and that 15 is 10 + 5. In determining the
result, they combine 20 + 10=30 and 7 + 5 =12. The final answer involves the simpler addition problem
of 30 + 12 is 42.

Low complexity

Represent 2347 by using 3-dimensional base-10 blocks.

Moderate Complexity

Arvin ate % of a pizza. April ate % of a pizza. Arvin claimed that he ate more pizza than April did. Show
that Arvin's claim can be correct.
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Level 1: Low Complexity

» Low cognitive demand

» Recall and recognition of previously learned
concepts and principles.Students asked to...
> solve a one-step problem
- compute a sum, difference, product, or quotient

- evaluate a variable expression, given specific values
for the variables

- retrieve information from a graph, table, or figure

- identify appropriate units or tools for common
measurements

PROOMISE O

28

Say: Examine the standards and decide as a small group which benchmarks are low complexity
benchmarks within your grade level or grade band. Check your response on
(www.floridastandards.org/FIStandardsSearch.aspx).

PD Provider Notes: You should go to FloridaStandards.org and identify several low complexity
benchmarks within appropriate grade levels.
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Level 2: Moderate Complexity

» Moderate cognitive demand
» Involve more flexible thinking, usually more
than one step. Students asked to...

> solve a problem requiring multiple operations and
decision points

> select and/or use different representations, depending
on situation and purpose

> retrieve information from a graph, table, or figure
anduse it to solve a problem

- provide a justification for steps in a solution process

PROOMISE O

29,

Say: Examine the standards and decide as a small group which benchmarks are moderate complexity
benchmarks within your grade level or grade band. Check your response on
(www.floridastandards.org/FIStandardsSearch.aspx).

PD Provider Notes: You should go to FloridaStandards.org and identify several moderate complexity
benchmarks within appropriate grade levels.
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Level 3: High Complexity

» High cognitive demand

» Engage students in more abstract reasoning,
planning, analysis, judgment, and creative
thought. Students asked to:
> solve a non-routine problem
> solve a problem in more than one way;

- explain and justify a solution to a problem

- formulate a mathematical model for a complex
situation

- analyze or produce a deductive argument

PROOMISE O

30

Say: Examine the standards and decide as a small group which benchmarks are high complexity
benchmarks within your grade level or grade band. Check your response on
(www.floridastandards.org/FIStandardsSearch.aspx).

PD Provider Notes: You should go to FloridaStandards.org and identify several high complexity
benchmarks within appropriate grade levels.
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Wrap up—
Mathematical Proficiency

» Given our discussion of Depth of
Knowledge, how might you define
mathematical proficiency?

» What does it mean to you to learn
mathematics with understanding?

» How might the Next Generation
Sunshine State Standards lead to
mathematical proficiency?

PRCOMISE O

31,

PD Provider Notes: PD Provider poses these questions for participants to engage within groups.
Participants work in groups and record their remarks on chart paper for whole-class discussion.

Following 10-15 minutes of group discussion, the PD provider should bring the participants back to a
whole group discussion of participants’ responses and ideas.

The PD Provider should elicit the groups’ responses to each of the questions. The groups’ chart paper
will serve as talking points and the PD provider should record commonalities between the different
group’s responses. Several slides that follow will provide essential components of which all participants
should be aware.

Materials needed: Chart paper and markers for each of the groups.
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Mathematics Proficiency
The five “strands” of mathematics proficiency
(NRC, 2001):

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

v

v

Procedural FIuency - 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

PRCOMISE O

32

PD Provider Notes: Prior to the session, read Chapter 4 of Adding it Up: Helping Children Learn
Mathematics (Kilpatrick, Swafford &Findell, (NRC), 2001).

Say: “During the twentieth century, the meaning of successful mathematics learning underwent several
shifts in response to changes in both society and schooling. For roughly the first half of the century,
success in learning the mathematics of pre-kindergarten to eighth grade usually meant facility in using
the computational procedures of arithmetic, with many educators emphasizing the need for skilled
performance and others emphasizing the need for students to learn procedures with understanding. In
the 1950s and 1960s, the new math movement defined successful mathematics learning primarily in
terms of understanding the structure of mathematics together with its unifying ideas, and not just as
computational skill. This emphasis was followed by a “back to basics” movement that proposed
returning to the view that success in mathematics meant being able to compute accurately and quickly.
The reform movement of the 1980s and 1990s pushed the emphasis toward what was called the
development of “mathematical power,” which involved reasoning, solving problems, connecting
mathematical ideas, and communicating mathematics to others. Reactions to reform proposals stressed
such features of mathematics learning as the importance of memorization, of facility in computation,
and of being able to prove mathematical assertions. These various emphases have reflected different
goals for school mathematics held by different groups of people at different times.

Recognizing that no term captures completely all aspects of expertise, competence, knowledge, and
facility in mathematics, [the NRC] have chosen mathematical proficiency to capture what [they] believe
is necessary for anyone to learn mathematics successfully. Mathematical proficiency, as we see it, has
five components, or strands:

1. Conceptual Understanding—Comprehension of mathematical concepts, operations, and relations.

2. Procedural Fluency—Skill in carrying out procedures flexibly, accurately,efficiently, and appropriately.



3. Strategic Competence—Ability to formulate, represent, and solve mathematical problems.

4. Adaptive Reasoning—Capacity for logical thought, reflection, explanation, and justification.

5. Productive Disposition—Habitual inclination to see mathematics as sensible, useful, and worthwhile,
coupled with a belief in diligence and one’s own efficacy.

These strands are not independent; they represent different aspects of a complex whole. Each is
discussed in more detail below. The most important

observation we make here, one stressed throughout this report, is that the five strands are interwoven
and interdependent in the development of proficiency in mathematics (see Box 4-1). Mathematical
proficiency is not a one-dimensional trait, and it cannot be achieved by focusing on just one or two of
these strands” (NRC, 2001, p. 115).
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Module 1
Implementation/Follow-Up

» For Module 1 Follow-up/Implementation, conduct
an in-depth comparison of the 1996 SSS and the
NGSSS.

» For next time, be ready to discuss the following ...

> Content distribution within each document for a grade
level? Across the grade band?

- Depth of content within each document for a grade level?
Across the grade band?

33
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Resources

www.fldoestem.orq

www.floridastandards.orq






