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RECOMMENDATIONS FROM THE HIGH SCHOOL MATHEMATICS INSTRUCTION v
MEETING
SEFTEMBER 8, 2006

RECOMMENDATIONS:

1. AREQUIRED SENICR MATHEMATICS CLASS FOCUSING ON THE NMHSCE ANG ON PROEBLEM
EOLYING

L IMPLICATICN: THE ETUDENTS WOULD HAVE 4 YEARS OF MATHEMATICS REQUIRED

+  [MPLICATION! THE STUDENTS WOULD HAYE 18 REQUIRED CREDITS AHD 9 ELECTIVES.
THESE ELECTIVES CQOULD ALMOST BE COMPLETED BY ENRSLLING 1IN MULTIPLE
COURSES IN BAND, ORCHESTRA, FOOTBALL, BASKETBALL, ETC.

2. JUNIORS SHOULD TAKE THE COMPASE TEST AR PART OF THE CHURSE

3. AT THE END OF THE COURSE, SENIORS SHOULD TAKE THE NMSLU MATHEMATICS PLACEMENT
EXAM.

t#  IMFLICATION, STUDENTS WOULD HAVE A BETTER CHANCE OF PASSING THE TEST IF IT
[E ADMINISTERED A5 SOOMN AFTER THE COURSE AS POSSIBLE.

4. ALL HIGH SCHGOL MATHEMATICS TEACHERS SHOULD TAKE THE MATHEMATICS PORTION OF
THE COMPASS TEST TQO.

5. ATEACHER COLLABRGRATION SCHEDULE AND PROCESS WILL BE DESIGHNED SC THAT
TEACHERS GRADES & 12 CAN MEET AND SHARE IDEAS, PROCEDURES, ANG AS WELL AS
ASSIST THE HIGH SCHOOL TEACHERS WITH IMPLEMENTATION OF THE NEW CONCEPTS.

6. THE GGRADES 8-1 2 MATHEMATICS ADOPTION WILL. BE ONE OF THE FOLLOWIMG;

v  IMF (INTERACTIVE MATHEMATICS PROGRAM), THE CONTIMUATION OF THE K-8
SEQUEMNCE OF THE NSF-CMP PUBLISHED BY KEY CURRICULUM PRESS CR, (IT
INTEGRATES TRADITIOMAL MATERIAL WITH ADDITIONAL TOPICS RECOMMEMDED BY
THE NCTM STANEARDS, SUCH AS 8TATISTICS, PROBAEBILITY, CURYE FITTLNG, AND
MATHRIX ALGEBRA. |MP UMITS ARE GENERALLY STRUCTURED AROUND A COMELEX
CENTRAL PROBLEM, ALTHOUGEH EACH UNIT HAS A SPECIFIC MATHEMATICAL FOUUS,
QTHER TOFILES ARE BROUGHT IM AS MEEDED TC SOLYE THE CENTRAL PROBLEM,
RATHER THAN NARRGWLY RESTRICTING THE MATHEMATICAL COMTENT. IDEAS THAT
ARE DEVELOPEDR !N ONE UNIT ARE USUALLY REVISITED AND DEEPEMED IH GME CR
MORE UNTS.) FOR MORE INFORMATICON GO TO

¢+ MATH CONMNECTIONS, PUBLISHED BY 1T'S ABDUT TIME, A NSF SPONSORED
CURRICULUM. (IT 1S ORGANIZED IN TRADITIOQMNAL SEGUENCE, YET INTEGRATES
STATISTICS CONCERTS ALIGNED TO NEwW MEXIC0 STANDARDS AND PROVIDES FOR
PROGBLEM ECLYING, REASONING, AND COMMUMICATING MATHEMATICAL IDEAS AS A
BASIS FOR INSTRUCTION.} FOR MORE INFORMATION G0 TO
hitp: its- -tinje.comy hkmils/me/meall. btmi

7. THE IMPLEMERTATION OF THE NEW MATH COURSES AND CONTENT WILL BEGIN DURING THE
2007-2008 SCHOOL YEAR. THESE CCURSES WILL COMPLETE THE K-B SEQUENCE OF THE
NSFLCMP CURRICULUM.

8. DURIMNG THE SUMMER OF 2007, ALL RIGH SCHOOL MATHEMATICS TEACHERS WILL BEGIN
THEIR PROFESSIONAL DEYELOFMENT TO ESTABLISH A BASE FOR PROELEM SOLYING
INSTRUCTION S 12. THE PROBLEM S0LVING INSTRUCTION WILL BEGIN TO RE-ESTABLISH A
BALANCE BETWEEN THE TOOLS OF MATHEMATICS, LE. ARITHMETIC AHND THE PROBLEM
SCOLYING NATURE OF MATHEMATICS, THIS BALANCE WILL FURTHER THE ABILITY OF
STUDENTS TO AFPLY THEIR MATHEMATICS KNOWLEDGE OM THE MEW MEXICO TESTS.




Math Connections
Traditional Sequence

The Connections series, published by It’s Abowt Time, is a National Science Foundation
sponsored curriculum resource. It is organized in traditional sequence, yet intepraies
slatistics concepts aligned to New Mexico Standards and provides opportunities for problem
solving, reasening, and communicating mathemnatical ideas as a basis for instruction.

« Math Connections is a blended curriculum that addresses algebra, peometry and data
analysis at every levet which matches the high school standards and benchmarks,

»  Protnotes the process standards of problem solving, reasoning and proof,
comnunication, representation and connections.

*  Year | is cquivalent to Algebra 1, Year 2 is equivalent to Geometry, and Year 3 is
equivalent to Algebra 2,

» Daia analysis is present throughout the curtculum,
The curriculum is moduiar and each unit has a real lifis connection.
For more information go to: hup:/iwww.iis-about-time.convhumls/me/mealllitml

Lvidence of Success
Preliminary studies of student performance and participation show that the Math Comnections
curriculum improves students” learning of mathematics. ..

*  On standardized tests, Math Connections student perform as well as, and oflen better
than, their peers studying a traditional high school mathematics textbook.

+ Math Connections students attsin important mathematical concepts including: slope,
intuitive introduction to calculus, systems of linear equations, functions, and data
analysis

= Foran extensive review of Math Connections go to;
www ithaca cduw/'compass/projechim

Progtam Overview

Algebra 1
MATH Conunections 1a

begins and ends with data analysis, It starts with hands-on data gathering, presentation, and
analysis, then poses questions about correlating two sets of data. This establishes the goal of
the term -— that students be abie to use the linear regression tapabilities of a graphing
calculator to do defensible forecasting in real-world setlings. They reach this goal by
mastering the algebra of first-degree equations and the cocrdinate geemetry of straight lines,
gaining familiarity with graphing calculators along the WiY. :

MATH Connections 1b

generalizes and expands ideas begun in Book 1a. It begins with techniques for solving linear
equations in two unknowns and interpreting such solutions in real-wortld contexts. Functional
relationships in everyday life are identified, generalized, brought into mathematical focus,
and linked with the algebra and coordinate geometry already developed. These ideas are then
linked to an examination of the fundamental counting principles of discrete mathematics and
1o the basic ideas of probability.



Interactive Mathematics Program (IMP)
Integraied Sequence (Ycars 1-4)

The IMP curriculum resource, published by Key Curriculum Press, integrates traditional
matcrial with additional topics recommended by the NCTM Standards, such as statistics,
probability, curve fitting, and matrix algebra. IMP units are generally structured around a
complex central problem. Although each unit has a specific mathematical focus, other
topics are brought in as needed to solve the central problem, rather than narrowly
restricting the mathematical content. Ideas that are developed in one unit are usually
rcvisited and deepened in one or more later units. For more information | visit the IMP
websile: bitp/fwww.malhimp.org/general_infosintro.uml

¢ The IMP curriculumn resources are fully aligned with New Mexico Mathematics
Stundards and Benchmarks and provide a rich and rigorous program for students,

¢ The IMP curriculum is an NSF funded curriculum that employs the process
standards of problem solving, reasoning and proof, communication,
representation and connections.

* IMP Year | and Year 2 arc equivalent to Algebra I and Geometry. Students
must complete both courses in order to complete ihe Algebra T and Geometry
curriculum.

¢ The IMP Year three course corresponds 1o Algebra 1T,

Exidence of Success

Several long-term studics ol student perfarmanec and participation show that the IMP
curriculum improves students’ learming and increases the sindy of advanced
mathemalics. .,

* On standardized tests, [MP student consistently perform as well as, and often
better than, their peers enrolled in traditional high school matheratics course
Sequence.

«  On tests focusing on quantitative reasoning. general problem solving, and
statistics, IMP students significantly outperform their peers in traditicnal
programs.

+ For the complete study, refer to the following wcbsile:
http./www.mathimp.org/downloads/IMPWhiteFaper. pdf

‘Textbaok Sequence Overview

Yearl

The first-year curriculum contains an introduction to problem-solving stratcgics, the use
of variables, and the meaning and use of functions and graphs, as well as concepts from
statistics, peometry, and trigonometry. These mathematics ideas are set in vared
Contexts, such as the seitlement of the American West, games of chance, Edgar Allan
Poe's The Pit and the Penduban, and measurement of shadows.

Year2

Students work with powerful mathematical ideas, including the chi-square statistic, the
Pythagorean theorem, and linear programming, and learn a variety of approaches to
salving equations. Problem contexts include statistical comparison of populations, the
geomeiry of the honeycomb, and maximization of profits from a cookic store.



IMP Conteat for Year 1

From Algehra
» Using variables and algebraic expressions (o represent concrete siruations, generalize
results, and describe functions
» Using different representations of functions—symbolic, graphicat, situational, and
numerical—and understanding the connections between these representations
Understanding and using function netation
+ Understanding, modeling, and computing with signed numbers
Solving equations using trial and error
» Interpreting graphs and using praphs to represent situations
» Relating graphs to their equations, with ¢émphasis on linear relationships
«  Solving pairs of linear equations by graphing
« Filting equations te data, both: with and without graphing calculators
From (eometry
» Understanding the meaning of angles and their measurement
» Developing relationships ameng angles of polygons, including angle-sum formulas
» Defining and developing criteria for establishing similarity and congruence
» Using praperties of similar polygons 10 solve real-world problems
From Trigonometry
«  Using similarity to define right-triangle trigonometric functions
» Applying right-trianglc trigonometry to real-world problems
¥rom Probability and Statistics
» Developing basic methods for calculating probabilities
Construciing area inodels and tree diagrams
Distinguishing between theoretical and experimental probabilities
Planning and carrying out simulations
Collecting and analyzing data
Constructing frequency bar graphs
Understanding, calculating, and interpreting expected value
Applying the concept of expected value to real-world situations
Learning aboul normal distribwtiens and their propertics
Calenlating mean and standard deviation
s Lising normal distribution, mean, and standard deviation
From Legic
« Making and tcating conjectures
= Formulating counterexamples
+ Consirucling sound logical arguments
e Understanding the idea of proof
= 'Writing prools
»  Developing and descobing algorithms and strategies
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IMP Content for Year 3

From Algchra

Solving quadratic equations by factoring

Studying the number of roots of a quadratic equation and relating this number to the
graph of the asseciated quadratic function

Using the method of completing the square 1o analyze the graphs of quadratic equations
and to solve quadratic equations

Working with exponential and logarithmic fupctions

Describing their graphs

Understanding the relationship between logarithms and exponents

Finding that the derivative of an exponential functien is proportional to the value of the
function

Developing general laws of exponentis

Understanding the meaning and significance of e

Approximating data by un exponential function

Developing and using the elimination method for solving systems of linear equations in
up 1o four variables

Extending the concepts of deperdent, inconsistent, and independent systems of linear
equatiens 10 more than two variables

Working with matrices

Developing the operalions of matrix addition and multiplication in the context of applicd
problems

Understanding the use of matrices in representing systems of lincar equations

Developing the concepts of identity element and inverse in the context of matrices
Understanding the use of matrices and matrix inverses to selve systems ol linear equaltions
Relating the existence of matrix inverscs to the uniqueness of the solution of
corresponding systems of linear equations

Using caleulators 1o multiply and invert matrices and to solve systems of lincar equations
Extending conecpts of linear programming to problems with several variables

From Anaiytic and Coordinate Geometry

Defiming slope and understanding its relationship to rate of change and to equations for
straight Jines
Developing equations for straight lines from two poinis and from point-slepe information
Developing and applying varicus formulas from coordinate geometry, including:

o Distance formula

o Midpeint formula

o Equation of a circle with arbilraty center and radinus
Finding the distance from a point to a line
Developing and working with equations af planes in three-dimensional coordinate
geometry

From Precalculus

Understanding and vsing inverse functions

Undersianding the meaning of the derivative uf a function al a point and its relationship to
instantaneous rate of change

Approximating the value of 2 derivative af a given point




IMP Content for Year 4

From Algebra

Proving and vsing the quadratic formula
Expressing the physical laws of falling bodics in terms of quadratic functions

From Analytic and Coordinate Geometry

Defining polar coordinates

Studying graphs of polar equations

Expressing geomeiric transformations—iranslations, rotations, and reflections—in
analytic terms

Using matrices to represent geometric transformations

Developing an analytie expression for projection onlo a plane from a point perspective
Representing a line in 3-dimensional space algebraically

From Precaleulus
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Studying and using families of functions from several perspectives:

o Through their algebraic representations

- In relationship to their graphs

o As tables of values

o I terms of real-world silualions that they describe
Studying the effect of changing parameters cn functions in a given family
Working with asymptotes of rational functions
Working with the algebra of functions, including composition and inverse functions
Iefining the least-3quares approximation and using a calculator's repression facility to do
curve-fitting

From Trigonometry

Exlending the right-triangle rigonometric functions to circuelar functions
Using trigonometric functions to work with polar coordinates
Defining radian measure
Graphing the sine and cosine functions and vasiations of these fanctions
Working with inverse trigonometric functions
Developing and using various trigonometric formulas, including:

o The Pythagorean identity

» l'ormulas for the sine and cosine of a sum of anples

o The taw of sines and the law of cosines

From Probability and Statistics

L ]

[)sing the binomial distribution to model a polling situation

Distinguishing between sampling with replaccment and sampling without replacement
Understanding the central limit theerem as a statement about approximating a hinomial
distribution by a normal distribinion

Using arca estimates to understand and usc a normal distribution table

Extending the concepts of mean and standard deviation from sets of data 1o probability
disiributions

Developing formulas for mean and standard deviation for binomal sampling situations
Using the normal approximation for binomial sampling 1o assess the sigmficance of poll
tesulis

Working with the concepls of confidence interval, confidence level, and margin of errer
Understanding the relationship between poll size and margin of crror

Fram Programming

*

*

Using lovps
Writing and interpreting programs :
Using a graphing caleulator to creale pragrams invelving animation




