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SECTION I: INTRODUCTION

LOUISIANA CONTENT STANDARDS
FOUNDATION SKILLS

The Louisiana Content Standards Task For ce has developed the following foundation skills
which should apply to all studentsin all disciplines.

1.

Communication: A process by which information is exchanged and a concept of
“meaning” isbeing created and shar ed between individualsthrough a common system
of symbols, signs, or behavior. Students should be able to communicate clearly,
fluently, strategically, technologically, critically, and creatively in society and in a
variety of workplaces. This process can best be accomplished through use of the
following skills:  reading, writing, speaking, listening, viewing, and visually
representing.

Problem Solving: Theidentification of an obstacle or challenge and the application of
knowledge and thinking processes, which include reasoning, decision making, and
inquiry in order to reach a solution using multiple pathways, even when no routine
path is apparent.

Resour ce Access and Utilization: The process of identifying, locating, selecting, and
usingresour cetoolstohelp in analyzing, synthesizing, and communicatinginfor mation.
Theidentification and employment of appropriate tools, techniques, and technologies
are essential to all learning processes. These resour ce tools include pen, pencil, and
paper; audio/video material, word processors, computers, interactive devices,
telecommunication, and other emerging technologies.

Linking and Generating Knowledge: The effective use of cognitive processesto
generate and link knowledge across the disciplines and in a variety of contexts. In
order to engage in the principles of continual improvement, students must be ableto
transfer and elaborate on these processes. “ Transfer” refersto the ability to apply a
strategy or content knowledge effectively in a setting or context other than that in
which it was originally learned. “Elaboration” refersto monitoring, adjusting, and
expanding strategiesinto other contexts.

Citizenship: The application of the understanding of the ideals, rights, and
responsibilities of active participation in a democratic republic that includes working
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respectfully and productively together for the benefit of the individual and the
community; being accountable for one's choices and actions and under standing their
impact on oneself and others; knowing one’ scivil, constitutional, and statutory rights;
and mentoring othersto become productive citizens and lifelong learners.

Note: These foundation skillsarelisted numerically in parentheses after each benchmark.
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INFORMATION LITERACY MODEL FOR
LIFELONG LEARNING

Students must become competent and independent users of information to be productive
citizens of the 21st century. They must be prepared to live in an information-rich and
changing global society. Dueto the rapid growth of technology, the amount of infor mation
available is accelerating so quickly that teachers are no longer able to impart a complete
knowledge base in a subject area. In addition, students entering the wor kforce must know
how to access information, solve problems, make decisions, and work as part of a team.
Therefore, information literacy -- theability to recognize an infor mation need and then locate,
evaluate, and effectively use the needed information -- is a basic skill essential to the 21st
century workplace and home. Information literate students are self-directed lear ners who,
individually or collaboratively, useinformation responsibly to create quality productsand to
be productive citizens. Information literacy skills must not be taught in isolation; they must
beintegrated acrossall content ar eas, utilizing fully the resour ces of the classr oom, the school
library media center, and the community. The Information Literacy Model for Lifelong
Learners is a framework that teachers at all levels can apply to help students become
independent lifelong learners.

1. Defining/Focusing: The first task is to recognize that an information need exists.
Students make preliminary decisions about the type of information needed based on
prior knowledge.

2. Selecting Toolsand Resour ces. After studentsdecidewnhat information isneeded, they
then develop sear ch strategiesfor locating and accessing appropriate, r elevant sour ces
in theschool library media center, community librariesand agencies, r esour ce people,
and othersas appropriate.

3. Extracting and Recording: Studentsexaminetheresourcesfor readability, currency,
usefulness, and bias. This task involves skimming or listening for key words,
“chunking” reading, finding main ideas, and taking notes.

4. Processing Information: After recording information, students must examine and
evaluatethedatain order to utilizetheinformation retrieved. Students must interact
with the information by categorizing, analyzing, evaluating, and comparing for bias,
inadequacies, omissions, errors, and value judgments. Based on their findings, they
either move on to the next step or do additional resear ch.
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Organizing Information: Students effectively sort, manipulate, and organize the
information that wasretrieved. They make decisionson how to useand communicate
their findings.

Presenting Findings: Students apply and communicate what they have learned (e.g.,
researchreport, project, illustration, dramatization, portfolio, book, book report, map,
oral/audio/visual presentation, game, bibliography, hyper stack).

Evaluating Efforts. Throughout the information problem solving process, students
evaluate their efforts. This assists students in determining the effectiveness of the
research process. The final product may be evaluated by the teacher and also other
qualified or interested resour ce persons.
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PHILOSOPHY

In mathematics classrooms in Louisiana, each student actively participates in a learning
environment guided by a capable teacher and supported by the home and community. The
student values mathematics and is confident and competent in his or her ability to use
mathematicsin an ever-changing world. The student develops mathematical under standing
through individual and group instruction that includes investigating, discovering,
communicating, and reasoning. Assessment, an integral part of the teaching and learning
process, is carefully integrated with instructional practices.
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NEED AND CONTEXT FOR REFORM

Rationale for Change

Therationalefor changein mathematicseducation isdriven by theimplicationsof theevolving
ages of technology and infor mation and their implicationsfor future societal and work force
needs. “Intomorrow’ sworld, thebest opportunitiesfor jobsand advancement will gotothose
best prepared to cope confidently and competently with mathematical, scientific, and
technological issues’ (Everybody Counts, 1989). To adequately prepare students for the
future, mathematics education must change to include the following:

1 the student as an active participant in learning rather than a passive recipient of
knowledge;

equitable access for all students to manipulatives and state-of-the-art technologies,
including electronic networking; and

the incorporation of a variety of individual and group activities that use real-life
experiencesto develop critical thinking.

Because the demands of the wor kplace are changing, our effortsto prepare studentsfor the
wor kplace must continually change. Schools must prepar e studentsto adapt productively to
changeby focusingon theprocessof lifelonglear ning. Thenation’sbusinessleader sagreethat
to become productivewor kersand infor med citizensin today’ ssociety, studentsmust develop
the ability to:

1 reason critically and under stand concepts;

1 work with others;

communicate ideas effectively;

understand and interpret statistical information;

become lifelong learners; and

adapt to a dynamic work environment.
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Implications for Curricula Change

Theprocessing of vast amountsof numerical infor mation availablethr ough moder ntechnology
makesmor eimper ativethan ever theability to synthesize mathematical infor mation asabasis
for rational decison making. Thus, quantitative thinking is becoming more pervasive in
virtually all aspectsof theworkplaceand everyday lifeexperiences. School mathematics must
remain attuned to the needs of students, adjustingto includethe handling and under standing
of data; theappreciation, recognition, and useof numerical and geometrical patterns, and the
integration and synthesis of information leading to creative problem solving.

Thebasic factsof addition, subtraction, multiplication, and division areimportant; however,
technology, specifically the development of calculators, allows all students to expand and
extend much of traditional school mathematicsfar beyond the basic math factsand repeated
drill and practice. Students should concentrate on under standing ideas, reasoning, solving
problems, communicating, and making connections within mathematics and between
mathematics and its growing applicationsin other fields.

Numbers and a sense of numbersare of greater value than ever before. Number sense -- the
intuitive, meaningful useof number sin mental computation, estimation, pr oblem solving, and
applications is vital. It is essential for students to develop this intuitive sense in order to
determine, for example, if a number in a news account, on a printout, or on a display screen
isappropriate and acceptable.

National Direction

In the 1980s after reports concerning the low performance of American students on
inter national assessments, several publications emerged that directly addressed the urgent
national need to revitalize mathematics education. The nation recognized that to be
competitivein a global economy, American studentshad to be prepared to work competently
and confidently in the age of technology and information. The most significant publications
include the following:

1. Curriculum and Evaluation Standards for School Mathematics. (1989).
National Council of Teachersof Mathematics.

2. Everybody Counts: A Report to the Nation on the Future of Mathematics
Education. (1989). National Research Council.
3. Reshaping School M athematics: A Philosophy and Framework for Curriculum.

(1990). Mathematical Sciences Education Board.
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4. Professional Standards for Teaching Mathematics. (1991). National Council
of Teachersof Mathematics.

5. Mathematics Assessment. (1991). National Council of Teachers of
Mathematics.

6. Assessment Standards for School Mathematics. (1995). National Council of

Teachers of Mathematics.

ThelL ouisana M athematics Framework isbased on thedirection reflected in these and other
reform-based publications.

Collaborative Systemic Reform

In 1990, the National Science Foundation (NSF) solicited proposals for Statewide Systemic
Initiatives (SSI) Programs. In its program solicitation, the NSF described the proposals
eligible for funding, stating that the initiatives “...must involve all those who have a
responsibility to the system or to particular partsof it whether at the state or local level.” It
further stated that partner sinvolved intheinitiativesmust include® stateleader s; teacher sand
other school system leaders; university faculty; leadersin science-rich institutions, including
business and industry; and leaders of parent groups and other community based
organizations.” Thechangetofunding*systemic” effortstoinvolveall major stakeholdersin
education was a major shift by NSF to effect reform of mathematics and science education
throughout the nation.

Thereform effort in L ouisianabegan with a successful application to establish an NSF-funded
statewide systemicinitiative. A broad-based coalition of L ouisianianswor ked to secureafive-
year, $10 million grant for the Louisiana Systemic I nitiatives Program (LaSIP). Louisiana
provided matching fundsfrom the L ouisiana Boar d of Elementary and Secondary Education
(LBESE) and the L ouisiana Boar d of Regents (L BoR) for collegesand universitiesto support
the reform of mathematics and science education.

The Louisiana Department of Education (LDE) was awarded a Dwight D. Eisenhower
National Program for Mathematics and Science Education grant from the United States
Department of Education. This grant enabled the LDE, in collaboration with LaSIP, to
develop the Louisiana Mathematics and Science Curriculum and Assessment Frameworks.
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Framework Development Process

Using recommendationsfrom statewideleader sin mathematics, panel member swer e selected
to assist in the development of the Louisiana Mathematics and Science Frameworks. The
panel wasdivided into subpanelsfor mathematicsand science, consisting of approximately 40
members each. Membership consisted of: LDE personnel; LaSI P staff; educator sfrom both
public and private schools; educators who had expertise in working with students with
disabilities; educator swith expertisein wor kingwith minoritiesand under ser ved populations;
and university faculty from mathematics, the sciences, and education.

After assessing the current state of affairs in Louisiana in light of national reform, the
mathematics subpanel began the development of a strategic plan to reform mathematics
curricula in Louisiana. Two 15-member Mathematics Framework Steering Committees,
consisting of LDE staff, LaSIP staff, university faculty, supervisors, and classroom teachers,
wer e formed to over see the writing of the Framework and grade-level handbooks. Asdrafts
of the Framework were completed, extensive reviews were conducted by state educational
stakeholders and national leadersin mathematicsreform. In collaboration with the steering
committee, exemplary classroom teacher s helped write grade-level handbooks. Drafts of the
handbooks wer e reviewed by classroom teachersfrom acrossthe state.

PURPOSE

ThisFramewor k document wasfor mulated toarticulatetheshar ed vision of themathematical,
business, professional, and vocational communities of Louisiana concerning mathematics
education. It provides a unifying structure which encompasses instructional methodologies
and cour se content, while maintaining sufficient flexibility to per mit adaptability within local
districts. TheFramewor k should guidetheteacher in designingacompr ehensiveprogram that
assists in the development of the mathematical power of each student. Using national
mathematics standar ds as a guide, the Framework formsthe foundation of a comprehensive
mathematics educational program upon which state mathematics assessment can be based.

Intended Audience

The Louisana Mathematics Framework is intended for a broad audience: teachers,
curriculum supervisors, school and district administrators, school boards, business and
industry leaders, parents, college, university, and state education agency staff and policy
makers. With theFramework asacommon reference point, it will be possiblefor thesevaried
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groupsto work to achieve a shared vision of what and how mathematics should be taught in
L ouisiana schools.

Intended Use

The L ouisiana M athematics Framework servesasaguidefor curriculum and instruction and
asageneral referenceto the basic principles of mathematics education.

Intended uses for this Framework include the following:

For teachers, a guidefor planning curriculum, instruction, and assessment;

For parents, a means for assessing the effectiveness of their children’s mathematics
education;

For administrator sand school board members, avision for mathematicseducation and
a basis for planning resource allocations, materials purchases, local curriculum
development, and teachers professional development;

For policy makersand state education staffs, a basisfor developing laws, policies, and
funding prioritiesto support local reforms,

For staff developers, a basis for creating professional development materials and
strategies designed to increase teachers' knowledge of mathematics content, teaching
methodologies and assessment strategies,

For assessment specialists and test developers, a guide to establishing tools and
strategiesthat effectively assess students mathematical under standing and ability;

For colleges and universities, a guide for content and design of teacher preparation
programs, and

For business and industry leaders and gover nmental agencies, a basis for developing
effective partnerships and local reforms for funding instructional materials and
professional development.
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FRAMEWORK CRITERIA

Thefollowing criteria, which provided thefoundation for the development of the Framework,
arecritical to strengthen, support, and sustain mathematics education.

1 The Louisiana Mathematics Framework reflects national standardsin defining K-12
curricula.

A National Validation Team consisting of nationally r ecognized mathematicseducators
and mathematicians reviewed the documents during development to ensure content
validity.

1 The Louisana Mathematics Framework is equitable for all students.

In addition to involving representatives from under represented groupsin the development
process, aL ouisianaEquity Review Team, consisting of stateleader srepresentingthefollowing
groups, reviewed the documents: students with learning disabilities, students with special
education needs (including disabled and gifted students), minorities, students who speak
English asa second language, and women. Professional development activitiesfor Framework
implementation will include specific strategiesto assist the teacher in addressing the needs of
all students.

I Classroom teachers are significantly involved in the development of the Louisiana
Mathematics Framework.

Through the organizational structuresof the L ouisiana Department of Education (L DE) and
the Louisiana Systemic Initiatives Program (LaSIP), the drafts of the documents were
reviewed by over 2,000 mathematics teachers from throughout the state.

1 The Louisiana Mathematics Framework includes a comprehensive, well-developed
structure that demonstrates cohesiveness and continuity from kindergarten through
12th grade.

University faculty were an integral part of the framework development process. Classroom
teachersfrom gradesK-4, 5-8, and 9-12 wer e involved in the development of all components
of the framework.
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1 ThelL ouisianaM athematics Framewor k demonstratesther elevanceof mathematicsto
real-life activities.

The Framework and handbooks have a pervasive theme of interconnectedness to real-life
situations. Theclassr oom activitiesincluded in thehandbook sengagestudentsin mathematical
activities that are relevant and genuinely motivating. The documents were reviewed by
representativesfrom L ouisianabusinessand industry to ensuretheir relevanceto activitiesin
which specific mathematical principles are applied.

1 The Louisana Mathematics Framework reflects national trends in assessment by
thoroughly integrating assessment and instruction.

The handbooks include grade-level alternative assessment samples for both classroom and
lar ge-scale assessment. Several nationally recognized leader sin student assessment reviewed
the documents.

1 The Louisiana Mathematics Framework is dynamic and easily adaptable to future
changesthat better prepare both teachersand studentsto be lifelong learners.

Representatives from the LDE and the Louisiana Association of Teachers of Mathematics
(LATM) will convene each year, as needed at the annual LATM meeting to review the
Framework to ensurethat it remainsdynamic. Revisionswill betransmitted electronically to
each district.

PERVASIVE THEMES

The vision of mathematics education in this Framework is expressed through five pervasive
and thoroughly interwoven themes which encompass the strands of school mathematics.

1 Mathematics as Problem Solving

Classroom instruction should focus on more diverse and complex problem-solving
situationsthat arisefrom relevant, real-life circumstances. Studentsshould beableto
design problems and generate appropriate solutions. For a given problem, teachers
must actively encour age studentstofind alter native appr oachestothe problem, aswell
asusing formal procedures.
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Mathematics as Numerical Intuition

Studentsshould develop a common-sense appr oach to using numbers, an intuitivefeel
for numbersincluding various uses and meanings, an appreciation for different levels
of accuracy needed, and the ability to deter mine the reasonableness of answers.

Mathematics as Reasoning

Studentsshould usecritical thinking skillsin questioning, elabor ating, validating, and
justifying.

M athematics as Connections

Topics within mathematics should be inter connected rather than taught in isolation.
Additionally, problemsand procedur esshould be connected to other subject areasand
to real-life, relevant situations that are challenging and motivating to the student.

M athematics as Communication

Studentsshould beprovided opportunitiestoexpresstheir mathematical ideasthrough
speaking, writing, demonstrating, and modeling.
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SECTION Il: EDUCATIONAL ENVIRONMENT

VISION OF TEACHING

Theteacher must have the content knowledge and skillsto be an instructor and facilitator of
mathematical learning. The teacher must have the necessary supplies and materials to
encour age individual and group explorations by the students. The teacher allows time for
students to investigate mathematical ideas or tasks and encourages the use of models,
materials, and technology. Theteacher ensuresan environment that encour agesrisk-taking,
guestioning, discovery, and cooper ation. Theteacher listensand valuesall students ideasand
encour ages students to construct under standings based on their personal learning style and
prior experiences.

Theteacher demonstratestheconnectednessof mathematicsby utilizinginstructional activities
that encompass benchmarksfrom several strands. These activities may require several days
or weeks to complete, depending on grade-level appropriateness. While some exer cises or
independent problems will be used, they are embedded in large problems or issuesthat are
relevant to the student.

VISION OF LEARNING

The classroom experience envisioned in this document is a dynamic one in which students
become autonomous lear ners, while capable and empower ed teachers guide them in taking
charge of their own quest for knowledge. Students work independently, in small groups, or
in large groups on problem-solving investigations. They have the materialsand appropriate
manipulativestoexploreproblems. They becomerisk taker sthrough exploringideas, forming
guestions, making and supporting conjectures, and learning to communicate and reason
mathematically.

With problem solving at the heart of the curriculum, students develop an under standing of
relevant problem-solving strategiesincluding, but not limited to, thefollowing: draw apicture
or diagram; develop a chart, list, or table; guess and check; work backwards; simplify
problems; use manipulatives, etc. Both student-generated and teacher-gener ated strategies
areexplored in developing an under standing of the various approachesto solving a problem.
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EQUITY

Regardless of ability level, all studentsin Louisiana must be exposed to a challenging and
motivating mathematics curriculum based on relevant problem-solving situations.
Traditionally, high-achieving students have participated in activities that required critical
thinking and reasoning, wher easstudentswor king at or below gradelevel spent largeamounts
of time in drill-and-practice activities. One of the myths identified in Mathematics
Assessment, (NCTM, 1991) that abounds in mathematics education is that “ problems and
applicationscome only after mastery of skills.” Research supportsthe position that students
lear n skillsand content in the context of challenging and motivating problems. TheL ouisiana
Framewor k advocatesacommon cor eof significant mathematicsthat actively and inter estingly
engages all students.

In addition to having access to the common cor e curriculum, all students should have equal
access to resour ces, qualified teachers, and quality instructions. Theteacher isinstrumental
in creating an environment that encourages and facilitates each student’s mathematical
development. Problem-solving situations should reflect and build upon real-life experiences
of all students and should reflect diver se cultures.

The ability to learn mathematicsis not determined by one's socioeconomic level, gender, or
ethnic origin. Theteacher modelsthe belief that all students can learn and demonstrates an
appreciation and understanding of cultural diversity and varied learning styles. By
challenging all students, the teacher creates the environment in which all students learn to
approach mathematics with enthusiasm and confidence.

TECHNOLOGY

In past decades, the classr oom environment was a r eflection of the workplace. Employees at
factories worked independently on routing assembly lines to construct products, while
mathematics classrooms consisted of rows of students working independently on routine
practice problems. The age of technology has dramatically changed the workplace
environment. Employeesnow wor k cooper atively and useavariety of techniquesto solvereal,
nonroutine problems. Classrooms must r eflect these changesto prepare studentsfor the 21st
century.

L ouisiana Mathematics Framework
Page 17



05/22/97

The relevance of technology is expressed in the following underlying beliefs:

I Calculatorsand computer sarebasictoolsof today’ smathematicsjust aspaper, pencil,
and dideruleswere basic tools of past years.

Calculators and computers have reduced the need to make precise calculations by
hand, but in doing sothey haveincreased theimportance of acquiring awell-developed
number sense. (Goldsmith, 1992).

Appropriate calculators and computers should be available for all students.

Appropriate use of technology should be naturally integrated into the teaching of
mathematicstoassist thestudent toinvestigateand solve problems, not smply to check
answersor to practice kills.

As resour ces become available via telecommunications, they should be used in the
mathematics classroom to support standards-based instruction.

SUPPORT STRUCTURES

The collaborative effort of all stakeholdersisimperative if significant changeisto occur in
Louisiana schools. Support of mathematics reform must be demonstrated by teachers,
students, administrators, school boards, parents, business and industry, elected officials, the
media, community organizations, etc. The state and local communities must commit to long-
range planning to schedule time for appropriate staff development, to ensure funds for
necessary resources, and to provide appropriate learning environments and facilities for
students. A professional development model, with an accompanying dissemination plan, has
been designed by the LDE and LaSIP to support teachersasthey implement the framework.

L ouisianaisdeveloping astateschool improvement plan to addr esscontent, per for mance, and
opportunity-to-learn standardsin all subject disciplines. The Mathematics Framework will
beacritical component of the state school improvement plan. Aseach local district develops
itsmathematicscurriculum, thenew curriculum should bealigned with thestate M athematics
Framework and should become a part of the local school improvement plan.
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SECTION IlI: ASSESSMENT

PURPOSE

Assessment in mathematicsisa processthrough which evidenceisgathered about a student’s
under standing and ability to apply that under standing. The changesin mathematics content
and in the way mathematics is taught must be reflected through accompanying changesin
assessment. Assessment is an ongoing, dynamic process which is both diagnostic and
prescriptive in nature. It communicates, illustrates, and identifies the mathematics that is
most important for studentsto learn and enhances mathematics learning. Assessment and
instruction must beintertwined sothat each supportstheother in promoting the development
of mathematical power for all students. Various assessment techniques should be used to:

! improve teaching and learning;

1 evaluate student progress,

assist in making decisionsregarding individual student perfor mance;

provide infor mation on the effectiveness of educational programs;

provide data relative to the progress toward established educational goals,

addr ess accountability issues; and

address the appreciation and understanding of various cultural differences and
learning styles.

CLASSROOM ASSESSMENT

Educational purposesfor assessment may be asvaried asassessment techniques. Assessment
isthelink between teaching and lear ning and providesinformation for making instructional
decisions, monitoring student progress, and communicating student progressto appropriate
audiences.

Assessment is moving away from the use of a single type of instrument to assess students
under standing and toward the use of a wide range of assessment techniques that require
students to demonstrate critical thinking skills. Combinations of the following techniques,
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integrated with instruction, can provide a comprehensive assessment of student
understanding: observations, oral questions, journals, portfolios, multiple choice tests,
proj ects, activities, concept maps, presentations, etc.

LARGE-SCALE ASSESSMENT

L ar ge-scale assessment refer sto assessment at thedistrict, state, and national level. Thistype
of assessment is used as an external monitoring of student progress on criteria established
outside the classroom but with teacher input.

When external monitoring is aligned with the curriculum and teaching strategies, it has a
positive impact on mathematics education. Appropriate use of external monitoring will
enhance learning by providing external support for theteacher’s own monitoring of student
progress. The monitoring of student progress externally through established performance
standar ds can provide the following:

1 a measurement of student performance on a dynamic, authentic curriculum;

1 information for decision makers;

a measure of pupil progression;

acriterion for graduation;

information for education program evaluation;

demographic data;

system-wide data; and

data for national comparisons.
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SECTION IV: CONTENT STRANDS

Thesix content strandstrandatethevision of the new mathematicscurriculum: Number and
Number Relations (N); Algebra (A); Measurement (M); Geometry (G); Data Analysis,
Probability, and Discrete Math (D); and Patter ns, Relations, and Functions (P). Each of the
strandsisintroduced with afocusstatement followed by thestandar d and benchmar ksfor that
strand.

Thestrandsareintended to bethor oughly interwoven, providingrich connectionsat all grade
levels. There should be deliberate reinforcement of concepts throughout the school year.

Although the content is delineated by strands, it is not a recipe to be followed line by line.
Instead, the content provides the building blocks upon which a dynamic, cohesive, and
comprehensive mathematics program can be built. It supports student explorations and
investigations that relate objectives from several strands. The very nature of the content
impliesthat concepts and under standings should not be taught in isolation.

To assist teachers, a handbook that contains sample classroom activities has been developed.
The handbook will assist the teacher to trandate the content into standar ds-based classr oom
instruction. Three or four activities areincluded for each grade level. The Framework and
sample activities should assist the teacher in developing curriculum and instruction that
enhance the mathematical power of all students.
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NUMBER AND NUMBER RELATIONS

FOCUS

Developing an intuitive, common-sense approach to number relationships and operationsis
of primary importance and should permeate every area of the mathematics curriculum.
Number senseinvolvesthe use of “friendly easy numbers’ and of actively seeking alternative
ways of making computations. Number sense is not a topic to be taught as a unit, but isa
prevailing theme throughout all mathematics. All students should develop a conceptual
under standing of number magnitudeand number operationsthrough participationin hands-
on investigative activities. Theseactivitiesshould provide many opportunitiesfor studentsto
discover and develop problem-solving strategies. Student involvement in these activities
should assist in thedevelopment of estimation skills(par ticular ly when an appr oximateanswer
issufficient) and other mental arithmetic skills(when an exact answer isrequired). When the
numbers are not manageable for mental arithmetic and an exact answer is required,
calculators or paper and pencil should be used. Parallel with the need to develop an
under standing of the methods and usage of various computational techniquesisthe students
need for an infor mal development of mathematical language and symbolism. Inherent in our
increasing dependenceon technology isthedanger of acceptingmachineanswer sat facevalue.
A well-developed number sense can combat this danger. Furthermore, number sense leads
naturally to the development of symbol sense necessary for use with technology, such as
graphing calculators and symbolic manipulators. This developing mathematical power will
allow the studentsto function and communicate mor e effectively and with greater confidence
in real-life experiences.

STANDARD

In problem-solving investigations, studentsdemonstrate an under standing of thereal number
system and communicatetherelationshipswithin that system usingavariety of techniquesand
tools.

BENCHMARKS K-4

Studentsin GradesK-4 use estimation, mental arithmetic, number lines, graphs, appropriate
models, manipulatives, calculators, and computers as they investigate problems involving
whole numbers. Asaresult, what they know and are ableto do includes:
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constructing number meaning and demonstr ating that a number can be expr essed
in many different forms (e.g., standard notation, number words, number lines,
geometrical representation, fractions, and decimals);

1,24

demonstrating number sense and estimation skills, giving particular attention to
common equivalent reference points (i.e., 1/4 = 25% = .25; 2 = 50% = .5; $1 =
100%, etc.);

(1)

reading, writing, representing, comparing, ordering, and using whole numbersin
a variety of forms (eg., standard notation, number line, and geometrical
representation;

(1,4)

demonstrating a conceptual under standing of the meaning of the basic arithmetic
operations (add, subtract, multiply, and divide) and their relationships to each
other;

(1)

selecting appropriate oper ation(s) (add, subtract, multiply, and divide) for a given
situation;
(2,3, 4)

applying a knowledge of basic math facts and arithmetic operations to real-life
situations,
(2,4,5)

constructing, using, and explaining procedur esto computeand estimatewith whole
numbers (e.g., mental math strategies)
(1,4)

selecting and using appropriate computational methods and tools for given
situationsinvolvingwholenumber s(e.g., estimation, mental arithmetic, calculator,
or paper and pencil);

(2,4)

demonstrating the connection of number and number relationstotheother strands
and to real-life situations.
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(1,4,5)

BENCHMARKS 5-8

Studentsin Grades 5-8 use estimation, mental arithmetic, number lines, graphs, appropriate
models, manipulatives, calculators, and computers as they extend their investigations of
problemsinvolvingrational numbers. Asaresult, what they know and areabletodoincludes:

N-1-M

N-2-M

N-3-M

N-4-M

N-5-M

N-6-M

N-7-M

demonstrating that a rational number can be expressed in many forms, and
selecting an appropriate form for a given situation (e.g., fractions, decimals, and
per cents);

1,2 4

demonstrating number senseand estimation skillsto describe, order, and compare
rational numbers (e.g., magnitude, integers, fractions, decimals, and per cents);
(2, 4)

reading, writing, representing, and using rational numbersin a variety of forms
(e.g., integers, mixed numbers, and improper fractions);

(1)

demonstrating a conceptual under standing of the meaning of the basic arithmetic
operations (add, subtract, multiply and divide) and their relationships to each
other;
1,2

applying an under standing of rational numbersand arithmetic operationstoreal-
life situations;
(1,234

constructing, using, and explaining procedures to compute and estimate with
rational number s employing mental math strategies;
(1,234

selecting and using appropriate computational methods and tools for given
situationsinvolving rational numbers(e.g., estimation, or exact computation using
mental arithmetic, calculator, computer, or paper and pencil);

(2,39
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demonstrating a conceptual understanding and applications of proportional
reasoning (e.g., determining equivalent ratios, finding a missing term of a given
proportion).

(2,4)

BENCHMARKS 9-12

Studentsin Grades9-12 useestimation, mental arithmetic, number lines, graphs, appropriate
models, manipulatives, calculators, and computers as they extend their investigations of
problemsinvolving real numbers. Asaresult, what they know and are able to do includes:

N-1-H

N-2-H

N-3-H

N-4-H

N-5-H

N-6-H

N-7-H

demonstrating an under standing of the real number system;
1,24

demonstrating that a number can be expressed in many forms, and selecting an
appropriate form for a given situation (e.g., fractions, decimals, percents, and
scientific notation);

(1,4)

using number senseto estimate and determineif solutions are reasonable;
2,4

determining whether an exact or approximate answer isnecessary,
(2,3, 4)

selecting and using appropriate computational methods and tools for given
dgtuations (e.g., estimation, or exact computation using mental arithmetic,
calculator, symbolic manipulator, or paper and pencil);

3)

applying ratios and proportional thinking in avariety of situations (e.g., finding a
missing term of a proportion);
(2,4

justifying reasonableness of solutions and verifying results.
1,24
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ALGEBRA

FOCUS

Algebra is much more than the study of generalized forms of arithmetic. It is a powerful
language used tointer pret real-world experience. Thislanguageisacommunication tool used
to analyze and describe relationships and mathematical structures. Beginning at the
elementary level, the school mathematics curriculum should integrate the use of the language
of Algebrathroughout all strands of the curriculum to enable studentsto shift progressively
from informal to for mal conceptsand from concreteto symbolic representations. Themiddle
school mathematicscurriculum should integr atetheuseof thislanguagethr oughout all strands
of the curriculum to enable studentsto progressively shift from the concreteto the symbolic.
Atthislevel, algebrashould beconceptual and intuitive, not for mally computational. It should
involve actively seeking easy and alter native ways of looking at problems. These transitions
should be power ed by investigationsinvolving the use of appropriate manipulatives, models,
and technology, and should encourage the development of communication, reasoning, and
problem-solving skills. Algebra, in the K-8 classrooms, refers to informal explorations and
under standingsof symbolism. Itisbeneficial tointroducethealgebraicter minology (equation,
inequality, variable, etc.) in the early grades. In thisway high school studentswill be able to
under stand algebra asa natural outgrowth of their study of variousnumber properties. The
high school curriculum should continuethedevelopment of symbolicrepresentatives. Theuse
of moder n technology freesteacher sand studentsfrom the need to develop complicated pencil
and paper manipulative skills in algebra. More classroom time is now available to apply
algebrain solving challenging real-world problems. Thiswill allow studentsto recognizethe
worth, importance, and power of the mathematics of abstraction and symbolism.

STANDARD

In problem-solving investigations students demonstrate an under standing of concepts and
processes that allow them to analyze, represent, and describe relationships among variable
guantities and to apply algebraic methods to real-world situations.

BENCHMARKS K-4

Studentsin Grades K -4 use manipulatives, models, graphs, tables, technology, number sense,
and estimation asthey investigate problemsinvolving the conceptsand application of algebra.
Asaresult, what they know and are able to do includes:
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A-1-E

A-2-E

A-3-E

05/22/97

demonstratingaconceptual under standing of variables, expr essions, equations, and
inequalities (e.g., use letters or boxesto represent values, understand =, O, <, and
> symbols);

(1, 4)

modeling and developing strategies for solving equations and inequalities;
(1,234

recognizing the connection of algebratotheother strandsand toreal-lifesituations
(e.g., number sentencesor formulasto represent real-world problems).
(4,5)

BENCHMARKS 5-8

Studentsin Grades 5-8 use manipulatives, models, graphs, tables, technology, number sense,
and estimation as they extend their investigations of problems involving the concepts and
application of algebra. Asaresult, what they know and are able to do includes:

A-1-M

A-2-M

A-3-M

A-4-M

A-5-M

demonstratingaconceptual under standing of variables, expr essions, equations, and
inequalities (e.g., symbolically represent real-world problems as linear terms,
eguations, or inequalities);

1,24

modeling and developing methodsfor solvingequationsand inequalities(e.g., using
charts, graphs, manipulatives, and/or standard algebraic procedur es);
(2,3,9

representing situations and number patterns with tables, graphs, and verbal and
written statements, while exploring the relationships among these r epr esentations
(e.g., multiple representations for the same situation);

(1.4)

analyzing tables and graphs to identify relationships exhibited by the data and
making gener alizations based upon these relationships,
(2,39

demonstrating the connection of algebra to the other strands and to real-life
situations.
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(1,2,3,4,5)

BENCHMARKS 9-12

Studentsin Grades9-12 use manipulatives, models, graphs, tables, technology, number sense,
and estimation as they extend their investigations of problems involving the concepts and
application of algebra. Asaresult, what they know and are able to do includes:

A-1-H

A-2-H

A-3-H

A-4-H

demonstrating the ability to trandate real-world situations (e.g., distance versus
time relationships, population growth, growth functions for diseases, growth of
minimum wage, auto insurance tables) into algebraic expressions, equations, and
inequalities and vice ver sa;

1,249

recognizing the relationship between operations involving real numbers and
oper ations involving algebraic expressions;
(2, 4)

using tables and graphsastoolsto inter pret algebraic expressions, equations, and
inequalities,
1,3

solving algebraic equations and inequalitiesusing a variety of techniqueswith the
appropriate tools (e.g., hand-held manipulatives, graphing calculator, symbolic
manipulator, or pencil and paper).

(2,3)
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MEASUREMENT

FOCUS

M easur ement is the connection between numbers and the real world and as such is a vital
component of an attempt to organizetheworld. It allowsoneto communicate effectively and
make decisions. It relates geometry and algebra, as well as geometry and numbers, in both
intuitive and formal ways. It is also a connecting theme between such diverse fields as
athletics, music, travel, astronomy, and engineering. Thestudy of measur ement should consist
of active investigations based on real-world problemsin both individual and group format.
These explorations should include the appropriate use of manipulatives and technology and
should encour age the development of communications, reasoning, and problem-solving skills.
Studentsneed to learn the effect of unit choice on mathematical entities, such asthe shape of
graphsand the magnitude of answers. Secondary students should become so adept with the
use of unitsthat they are comfortablewith the use of compound units (foot-pounds, miles per
second) and specialized units (atmospher es, millennia, gigabytes) asthey occur in real-world
problems.

STANDARD

In problem-solving investigations, students demonstrate an under standing of the concepts,
processes, and real-life applications of measur ement.

BENCHMARKS K-4

Studentsin Grades K-4 use number sense, estimation, appropriate manipulatives, tools, and
technology asthey investigate problemsinvolving measurement. Asaresult, what they know
and are ableto do includes:

M-1-E  applying (measure or solve measurement problem) the concepts of length (inches,
feet, yards, miles, millimeters, centimeters, decimeters, meters, kilometers), area,
volume, capacity (cups, liquid pints and quarts, gallons, milliliters, liters), weight
(ounces, pounds, tons, grams, kilograms), mass, time(seconds, minutes, hour s, days,
weeks, months, years), money, and temperatur e (Celsius and Fahrenheit) to real-
wor ld experiences,

(1,2,34,5)
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M-2-E

M-3-E

M-4-E

M-5-E

05/22/97

selecting and using appr opriate standard and non-standar d unitsof measure (e.g.,
paper clips and Cuisenaire rods) and tools for measuring length, area, capacity,
weight/mass, and time for a given situation by considering the purpose and
precision required for the task;

(1,234

using estimation skillstodescribe, order, and compar emeasur esof length, capacity,
weight/mass, time, and temperature;
1,234

converting from one unit of measurement to another within the same system
(customary and metric); comparisonsbetween systemsshould bebased on intuitive
reference points, not formal computations (e.g., a meter is a little longer than a
yard);

(2,39

demonstrating the connection of measurement to the other strandsand toreal-life
situations.
(2,4,5)

BENCHMARKS 5-8

Studentsin Grades 5-8 use number sense, estimation, appropriate manipulatives, tools, and
technology asthey extend their investigationsof problemsinvolvingmeasurement. Asaresult,
what they know and are ableto do includes:

M-1-M

M-2-M

M-3-M

applying the conceptsof length, area, surfacear ea, volume, capacity, weight, mass,
money, time, temperature, and rateto real-world experiences;
(2,3,9

demonstrating an intuitive sense of measur ement (e.g., estimating and deter mining
reasonableness of measur es);
1,2 4

selecting appropriate units and tools for tasks by considering the purpose for the
measur ement and the precision required for thetask (e.g., length of aroom in feet
rather than inches);

(2,39
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M-4-M

M-5-M

M-6-M

05/22/97

using intuition and estimation skills to describe, order, and compare formal and
informal measures (e.g., ordering cup, pint, quart, gallon; comparing a meter toa
yard);

(1,2 4

converting from one unit of measurement to another within the same system
(Comparisonsbetween systems, customary and metric, should bebased onintuitive
reference points, not formal computation.);

(2,4)

demonstrating the connection of measurement to the other strandsand toreal-life
situations.
1,2, 3,4,5)

BENCHMARKS 9-12

Studentsin Grades 9-12 use number sense, estimation, appropriate manipulatives, tools, and
technology asthey extend their investigationsof problemsinvolvingmeasurement. Asaresult,
what they know and are able to do includes:

M-1-H

M-2-H

M-3-H

M-4-H

selecting and using appr opriate units, techniques, and toolsto measur e quantities
in order to achieve specified degreesof precision, accuracy, and error (or tolerance)
of measurements;

(3)

demonstrating an intuitive sense of measur ement (e.g., estimating and deter mining
reasonableness of results asrelated to area, volume, mass, rate, and distance);
1,24

estimating, computing, and applying physical measurement using suitable units
(e.g., calculate perimeter and area of plane figures, surface area and volume of
solids presented in real-world situations);

(1,39

demonstrating the concept of measurement asit appliesto real-world experiences.
(1,2,34,5)
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GEOMETRY

FOCUS

Geometry is the study of the physical shapes of the world in which we live. It provides a
natural environment for the use of inductive and deductivereasoning. It isnot only basicto
design, construction, and engineering, but also to law, medicine, and other fieldsthat depend
on critical deductivethinking skills. 1t providesmodelsfor representing many numerical and
algebraic concepts. In GradesK -4, studentsmust haveopportunitiesto examine, manipulate,
and construct geometric models using concrete materials. These activities should take place
in a setting wher e students may freely explore and discussideasin order to develop and use
appropriatevocabulary. After such first-hand experiences, many students should be ableto
progress to pictorial and abstract representations. The study of geometry should center
around cooperative group investigations designed to promote the discovery of geometric
conceptsand principlesand should encour agethe development of communication, reasoning,
and problem-solving skills.  Secondary students should develop coordinate and
transformational geometry as well as the usual axiomatic geometry. They should develop
deductive reasoning skills by way of written proofsin a variety of formats. In the study of
geometry, students should have access to appropriate manipulatives, technology, and
construction materialsto enhance their investigations.

STANDARD

In problem-solving investigations, students demonstrate an understanding of geometric
concepts and applicationsinvolving one-, two-, and three-dimensional geometry, and justify
their findings.

BENCHMARKS K-4

Studentsin Grades K-4 use number sense, estimation, models, drawings, manipulatives, and
technology asthey investigate problemsinvolving geometric concepts. Asaresult, what they
know and are able to do includes:

G-1-E deter mining the relationships among shapes;
(1,234
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G-2-E

G-3-E

G-4-E

G-5-E

G-6-E

05/22/97

identifying, describing, comparing, constructing, and classifying two-dimensional
and three-dimensional geometric shapesusing a variety of materials,
(1,234

making predictions regarding combinations, subdivisions, and transformations
(dlides, flips, turns) of simple plane geometric shapes,
1,2 4

drawing, constructing models, and comparing geometric shapes, with special
attention to developing spatial sense;
1,24

identifying and drawing linesand anglesand describing their relationshipsto each
other and to thereal world,
(1,4,5

demonstrating the connection of geometry to the other strands and to real-life
situations.
(1,2, 3,4,5)

BENCHMARKS 5-8

Studentsin Grades 5-8 use number sense, estimation, models, drawings, manipulatives, and
technology as they extend their investigations of problems involving geometric concepts. As
aresult, what they know and are ableto do includes:

G-1-M

G-2-M

G-3-M

using estimation skillsto describe, order, and compar e geometric measures,
(1,2

identifying, describing, comparing, constructing, and classifying geometricfigures
and concepts;
(1, 2,3

making predictions regarding transformations of geometric figures (e.g., make
predictions regarding trangations, reflections, and rotations of common figur es);
(1,4
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G-4-M

G-5-M

G-6-M

G-7-M

05/22/97

constructing two- and three-dimensional models;

3)

making and testing conjectur es about geometric shapes and their properties,
(1,2, 3,4

demonstrating an understanding of the coordinate system (e.g., locate points,
identify coor dinates, and graph pointsin acoor dinateplanetorepresent real-world
situations);

(1,39

demonstrating the connection of geometry to the other strands and to real-life
situations (e.g., applications of the Pythagorean Theor em).
(1, 3,4,5)

BENCHMARKS 9-12

Studentsin Grades9-12 use number sense, estimation, models, drawings, manipulatives, and
technology as they extend their investigations of problems involving geometric concepts. As
aresult, what they know and are ableto do includes:

G-1-H

G-2-H

G-3-H

identifying, describing, comparing, constructing, and classifying geometricfigures
in two and three dimensions using technology where appropriate to explore and
make conjectur es about geometric concepts and figures;

(1,234

representing and solving problems using geometric models and the properties of
those models (e.g., Pythagorean Theorem or formulasinvolving radius, diameter,
and circumference);

1,273

solving problems using coordinate methods, as well as synthetic and
transfor mational methods (e.g., transform on a coor dinate planea design found in
real-life situations);

(2)
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G-4-H using inductivereasoning to predict, discover, and apply geometric propertiesand
relationships (e.g., patty paper constructions, sum of the anglesin a polygon);
1,24

G-5-H classifying figures in terms of congruence and similarity and applying these
relationships;
(4)

G-6-H demonstrating deductive reasoning and mathematical justification (e.g., oral
explanation, informal proof, and paragraph proof).
1,249

L ouisiana Mathematics Framework
Page 35



05/22/97

DATA ANALYSIS, PROBABILITY, AND DISCRETE MATH

FOCUS

Dataanalysisisthecollecting, organizing, presenting, and analyzing of numerical infor mation
using appropriate statistical methods. Discrete mathematicsisthat branch of mathematics
that involvesfinite setsand structured sets, including matricesand graph theory. Probability
is that branch of mathematics that deals with uncertainty and the likelihood of events
occurringor not occurring. Thesethreesubjectsareclosely interwoven. Conceptsfrom these
subjectsshould develop gradually through many varied experiencesbased on students’ natural
interests. Theseconceptsareessential tohelp studentsrelatemathematical thinkingtoreal-life
situations, such asweather, games, sports, newspapers, and business. Classroom explor ations
involving these concepts should encour age the development of communication, connections,
reasoning, and problem-solving skillsand should effectively incor por atetheuseof appropriate
models, manipulatives, and technology. Talking and writing should be of particular
importance in this strand as students learn to analyze information and express similarities,
differences, and patterns based on their investigations. The concepts studies will enable
studentsto effectively communicateinfor mation in an or ganized and graphic manner that will
enhance problem-solving sKkills.

STANDARD

In problem-solving investigations, studentsdiscover trends, formulate conjecturesregarding
cause-and-effect relationships, and demonstrate critical thinking skills in order to make
informed decisions.

BENCHMARKS K-4

Students in Grades K-4 use collection and organizational techniques, number sense,
estimation, manipulatives, and technology asthey investigate problemsinvolving data. Asa
result, what they know and are able to do includes:

D-1-E collecting, organizing, and describing data based on real-life situations;
(1,3,4,5)

D-2-E constructing, reading, and inter preting data in charts, graphs, tables, etc;
(1,23, 4
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D-3-E formulating and solving problemsthat involve the use of data;
(2,3,9

D-4-E exploring, formulating, and solving sequence-of-pattern problems involving
selection and arrangement of objectsnumerals;
(2,3,4)

D-5-E predicting outcomes based on probability (e.g., make predictions of same chance,
more likely, or lesslikely; determine fair and unfair games);
1,24

D-6-E demonstrating the connection of data analysis, probability, and discrete math to
other strands and real-life situations.
(1,2, 3,4,5)

BENCHMARKS 5-8

Studentsin Grades5-8 usecollection and or ganizational techniques, number sense, estimation,
manipulatives, and technology asthey extend their investigationsof problemsinvolving data.
Asaresult, what they know and are able to do includes:

D-1-M systematically collecting, organizing, describing, and displaying data in charts,
tables, plots, graphs, and/or spreadshests;
(1, 2,34

D-2-M analyzing, inter preting, evaluating, drawing infer ences, and making estimations,
predictions, decisions, and convincing arguments based on organized data (e.g.,
analyze data using concepts of mean, median, mode, range, random samples,
sample size, bias, and data extremes);

(1,2,34,5)

D-3-M  describing informal thinking procedures (e.g., solving elementary logic problems
using Venn diagrams, tables, charts, and/or elementary logic operatives to solve
logic problemsin real-life situations; reach valid conclusions in elementary logic
problemsinvolving “and, or, not, if/then”);

(2,3)
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D-4-M

D-5-M

D-6-M

05/22/97

analyzing various counting and enumeration procedures with and without
replacement (e.g., find thetotal number of possible outcomesor possible choicesin
a given situation);

(2, 4)

comparing experimental probability results with theoretical probability (e.g.,
representing probabilitiesof concr etesituationsascommon fractions, investigating
single-event and multiple-event probability, using samplespaces, geometricfigures,
tables, and/or graphs);

(2,3,4)

demonstrating the connection of data analysis, probability, and discrete math to
other strands and to real-life situations.
(1,2,34,5)

BENCHMARKS 9-12

Students in Grades 9-12 use collection and organizational techniques, number sense,
estimation, manipulatives, and technology as they extend their investigations of problems
involving data. Asaresult, what they know and are ableto do includes:

D-1-H

D-2-H

D-3-H

D-4-H

designing and conducting statistical experiments that involve the collection,
representation, and analysis of data in various forms (Analysis should reflect an
under standing of factorssuch as. sampling, bias, accuracy, and reasonableness of
data.);

(1,2, 3,4

recognizing data that relate two variables as linear, exponential, or otherwise in
nature (e.g., match a data set, linear or non-linear, to a graph and vice ver sa);
(1,2, 3,4

using simulationsto estimate probabilities (e.g., lists and tree diagrams);
(1,23, 4

demonstrating an understanding of the calculation of finite probabilities using
per mutations, combinations, sample spaces, and geometric figures,
(1,3

L ouisiana Mathematics Framework
Page 38



D-5-H

D-6-H

D-7-H

D-8-H

D-9-H

05/22/97

recognizing events as dependent or independent in nature and demonstrating
techniques for computing multiple-event probabilities,
(1,2 4

recognizing and answer ing questionsabout datathat arenormally or non-nor mally
distributed;
(1,2, 4)

making inferencesfrom data that are organized in charts, tables, and graphs (e.g.,
pictograph; bar, line, or circle graph; stem-and-leaf plot or scatter plot);
(1, 3,4

using logical thinking procedures, such asflow charts, Venn diagrams, and truth
tables;
(2, 3,4

using discrete math to model real-life situations (e.g., fair games or elections, map
coloring).
(1,2,34,5)
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PATTERNS, RELATIONS, AND FUNCTIONS

FOCUS

The conceptsof patterns, relations, and functions play a central rolein modern mathematics.
These concepts arise naturally from observations of the world. Business people, social
scientists, and physical scientists use mathematics to make predictions following their study
of patternsand relationshipsfound among the quantities measured in their respective fields.
In Grades K-8, students should use informal investigations to observe patterns created by
nature and man (flowers, leaves, insects, music, predictable literature, wallpaper, fabric).
Students should continue to use the study of patternsto explore mathematical relationships
as they verbalize, complete, create, and analyze patterns. This gradual transition from the
concrete to the symbolic provides a foundation for the study of functions. Not only doesthe
high school curriculum contain theformal study of functionsand inver serelations, it also uses
functions and inver se relations as modeling tools for the study of relationships found in our
world. This study of functions and how things change leads naturally to powerful analytic
techniques, which are collectively called calculus.

STANDARD

In problem-solving investigations, students demonstrate an understanding of patterns,
relations, and functionsthat represent and explain real-world situations.

BENCHMARKS K-4

Studentsin GradesK-4usenumber sense, estimation, manipulatives, drawings, tables, graphs,
formulas, and technology as they investigate problems involving patterns, relations, and
functions. Asaresult, what they know and are able to do includes:

P-1-E recognizing, describing, extending, and creating a wide variety of numerical (e.g.,
skip counting of whole numbers), geometrical, and statistical patterns,
1,234

P-2-E representing and describing mathematical relationships using tables, variables,
open sentences, and graphs,
1,2, 4

L ouisiana Mathematics Framework
Page 40



05/22/97

P-3-E recognizingtheuseof patter ns, relations, and functionsin other strandsandinreal-
life Situations.
(2,3,4,5)

BENCHMARKS 5-8

Studentsin Grades5-8 usenumber sense, estimation, manipulatives, drawings, tables, graphs,
formulas, and technology asthey extend their investigations of problemsinvolving patterns,
relations, and functions. Asaresult, what they know and are able to do includes:

P-1-M describing, extending, analyzing, and creating a wide variety of numerical,
geometrical, and statistical patterns (e.g., skip counting of rational numbers and
simple exponential number patterns);

(1,2 3,4

P-2-M describing and representing relationshipsusing tables, rules, smpleequations, and

graphs;
(1, 3,4

P-3-M analyzingrelationshipsto explain how a changein one quantity resultsin a change
in another (e.g., changein thedimensionsof arectangular solid affectsthevolume);
1,249

P-4-M demonstrating the pervasive use of patterns, relations, and functions in other
strandsand in real-life situations.
(1,4,5

BENCHMARKS 9-12

Students in Grades 9-12 use number sense, estimation, manipulatives, drawings, tables,
graphs, formulas, and technology as they extend their investigations of problems involving
patterns, relations, and functions. Asaresult, what they know and are able to do includes:

P-1-H modeling the conceptsof variables, functions, and relationsasthey occur inthereal
world and using the appropriate notation and ter minology;
(1,39
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P-3-H

P-4-H

P-5-H

05/22/97

trandating between tabular, symboalic, or graphic representations of functions;
1, 3,4

recognizing behavior of families of elementary functions, such as polynomial,
trigonometric, and exponential functions, and, where appropriate, using graphing
technologies to represent them;

(3,4)

analyzing the effects of changesin parameters (e.g., coefficients and constants) on
the graphs of functions, using technology whenever possible;
(2,3)

analyzing real-world relationships that can be modeled by elementary functions.
(1, 3,4
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SECTION V: GLOSSARY

accuracy

(see precision)

algebra

basic facts

coordinate
geometry

dataanalysis

discrete math
experimental

probability

function

integers

Accuracy referstorelative error, that is, the maximum allowable error
(tolerance) of a measurement divided by the measurement. (For
example, if a stick ismeasured to the nearest centimeter as 25 centimeters
long, the accuracy of that measurement is one-half—the maximum error
is half a centimeter—divided by 25, or two percent.)

The branch of mathematics that is the symbolic generalization of the
ideas of arithmetic.

Addition factsthrough 10 (0+ 0, 1 + O, ..., 10 + 10), subtraction facts
which are the inverses of the addition facts (20 - 10, ... , 1 -0, 0 - 0),
multiplication facts (1 x 1, 1 x 2, ..., 10 x 10), and division facts which
aretheinverses of the multiplication facts (1 + 1,2+ 1, ..., 100 + 10).

Geometry based on the coordinate system.

Thecollection, or ganization, and inter pr etation of numerical data arisng
in thereal world.

The branch of mathematics dealing with countable setsincluding
matrices, graph theory, and counting procedures.

Probability determined by collecting data from repeated trials of an
experiment.

A relationship between two sets of numbers (or other mathematical
objects). Functionscan be used to under stand how one quantity varies
in relation to another (for example, the relationship between the number
of carsand thenumber of tires). Oncea member of thefirst set ischosen,
the associated member of the second set is uniquely deter mined.

The set of numbers consisting of the counting numbers (that is, 1, 2, 3,
4,5, ...), thelir opposites (that is, negative numbers, -1, -2, -3, ... ), and
zero.
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intuitive

magnitude
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Per ceived insight or awar eness.

Size or largeness.

measurement A way of quantifying theworld in which welive.

atty paper

precison
(seeaccuracy)

rational number

reflection
(also called a flip)

relation

rotation
(also called a turn)

sample space

statistics

symbolic
manipulator

Thin, waxy squares of paper used in geometric constructions (e.g.,
hamburger paper).

The precision of a measurement is determined by the size of the unit
used. Thesmaller theunit, themor eprecisethemeasurement. Precision
referstothefinenessof themeasur ement and islimited by themeasuring
instrument used.

A number that can be expressed in the form a/b, where a and b are
integersand b O O (for example, 3/4, 2/1, or 11/3). Every integer isa
rational number, sinceit can be expressed in theform a/b (for example,
5=15/1). Rational numbers may be expressed as fractional or decimal
numbers (for example, 3/4 or .75). Finite decimals, repeating decimals,
and mixed numbersall represent rational numbers.

A transformation which producesthe mirror image of a geometric
figure.

A correspondence between two sets of numbers.

A transformation which turnsafigureabout a point by a given number
of degrees.

The portion of a population from which data is drawn.

The branch of mathematics which is the study of the methods of
collecting and analyzing data.

Technological tool (graphing calculator, computer) that performs
traditional algebraic tasks, such as changing the form of expressions
(e.g., factoring) and solving equations and inequalities.
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tolerance

transfor mation

trandation
(also called a dide)

Venn diagrams
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The tolerance of a measurement isthe largest possible error, generally
half of the unit of measure.

The process of changing one configuration or expression into another in
accordance with a rule. Common geometric transformations include
trandations, rotations, and reflections.

A transformation that moves a geometric figure by diding. Each of the
points of the geometric figure moves the same distance in the same
direction.

A method of illustrating setsand their propertiesusing over lapping and
non-over lapping circles and other plane geometric figures.
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