Mississippi

Mathematics
20 Framework
Revised

s i}'r -'hiﬂ- +\i:___‘_‘..-

Mississippi Department of Education
2007



2007 Mississippi Mathematics Framework
Revised

W ki

i T

Hank M. Bounds, Ph.D., State Superintendent of Education
Beth H. Sewell, Ed.D., Executive to the Siate Superintendent
Kristopher Kaase, Ph.D., Associate State Superintendent
Trecina Green, Bureau Director, Office of Curriculum and Instruction
Camille Chapman, Division Director, Office of Curriculum and Instruction

Marcus Thompson, Mathematics Specialist



2007 Mhasiasmsd Mathomatics: Frinmowork Bewssd

Mississippi Department of Education
Post Office Box 771
Jackson, Mississippi

39205-0771
(601) 359-2586

The Mississippi State Board of Education, the Mississippi Department of Education, the
Mississippi School for the Ars, the Mississippi School for the Blind, the Mississippi
School for the Deal, and the Mississippi School for Mathematics and Science do not
discriminate on (he basis of race, sex, color, religion, national origin, age, or disability in
the provision of educational programs and services or employment opportunities and
benefits. The following office has been designated to handle inquiries and complaints
regarding the non-discrimination policles of the above mentioned entities:

Director, Office of Human Resources
Mississippi Deparment of Education
359 North West Sireet
Suite 359
Jackson, Mississippi 39201
{601) 359-3511



2007 Migseesippl Malhematics Framework Revizan

ACKNOWLEDGEMENTS

The Mississippi Department of Education gratefully acknowledges the hard work and
dedication of the following educators for developing a quality framework document to
improve mathematics education in Mississippi classmoms.

John Bakelaar, Jackson Public School District
Marilyn Bingham, Covington County School District
Libby Chance, Forrest County School District
Martha Charlwood, East Union School District
Amanda Cross, Meridian Public School District
Kathy Dedwylder, Enlerprise School District

Dana Franz, Mississippi State University

Linda Gater, Jackson Public School District

Faith Gibson, Rankin County School District
Jennifer Halfacre, Mississippl University for Women
Amanda Hanegan, Meridian Public School District
David Jay Herbert, Delta State University

Famela Hilton, Natchez-Adams School District
Brad Johns, Rankin County School District

Nita Johnson, Grenada School District

Vicki Kibodeaux, Hattiesburg School District

Joe Knight, Desoto County School District

Phillip Knight, Copiah County School District
Genny Lindsay, Rankin County School District

Pal Luscomb, Rankin County School District

Cathy Lutz, Madison County School District
Shauneille Mason, Holly Springs School District
Felicia McCardle, Richton School Districl
Stephanie McCullough, Guliport School Distact
Alsha MeGes, Mesissippl Depariment of Education
Wayne McGee, Copiah County School District

Jan Metzger, Oxford School District

Clf Mims, University of Mississippi

Viola Mixon, McComb School Distnct

Cathey Orian, Mississippi Vallay State University
Mary Phinisey, Columbus Municipal School District
Gwenda Pumell, Pascagoula School District
Debbie Ray, Pontotoc School District

Terry Richardson, Columbus Municipal School District
Joan Roberts, Corinth School District

Tina Scholtes, Starkville School District

Ruth Ann Striebeck, Greenville Schoaol District
Emily Thompson, McComb School District

Anita Waltman, East Jasper School District

Amy Zitia, Starkville School District

Special thanks (o those individuals who served on the Mathematics Advisory Team and
provided fesdback in developing this docurmen.



2000 Mizsizzipor Mathemadics Frameaork Hawvigad

ACKNOWLEDGEMENTS

The Mississippi Department of Education also appreciates the efforts of the following
educalors for working on the verlical and horizontal alignment of this document.

Dr. Barbara Dougherty, University of Mississippi
Linda Flanagan, Rankin County School Distric

Brad .Johns, Rankin County School District

Gail Keith, Oxford Public School District

Cathy Lutz, Madison County School District

Sherra Shearer, Rankin County School District
Jenny Simmons, Lea County School District
Bethany Spayde, Long Beach School District

Julie 5. Torrent, Morth Pontotoc School District
Susan Williford, Mississippl Department of Education



007 Wismzsipp Mathemalics Framework Rewised

TABLE OF CONTENTS

Introduction. ... e P R R e s e
PR BN it e o e W e 3 S 8 A s i
L BT =T O S [ -
Second Grade. ... .. A e N R B R VAR T L L S S 4 s SSEE TN |
RN PRI - i R e i T e R e e e 1 i R A S e e 24
Foumh Grade. . ... e e 2T
LT L T PR .
I R e e W R T B T L |
L T = o Y -
T 0 I e e o e e e e S 45
BIGBERE: oo s e S T " S T CIee |
Aoy s S e O T A SRR .
A aneed AEEa e e L L i e e e s e B

THOOAOMEINY. - v evvirsrnininrensrans BT —— .
Pre-Caloulus. - et 65

Lscrete: A hemaliCs: . s s i s s e e R
Rl v i e e e b T S TR T TP T i |

e L Lt e 7d
Sumveay of Mathematical Topics. .. ... o i i I



QT Mlssispgd Malhemnatics Framawork Revised

MISSION STATEMENT

The Mississippi Department of Education is dedicated to student success including the
improvement of student achievemenl in mathematics in order to produce citizens who
are capable of making complex decisions, solving complex problems, and
communicating fluently in a technological society. Through the utilization of the 2007
Mathematics Framework Revised, teachers will challenge their students to think more
deeply about the mathematics content, thus improving student understanding of
mathematics, This document is based on premises that all children can leam, and that
higgh expectations produce high achievemenl

PURPOSE

The primary purpose of the 2007 Mathematics Framework Revised is to provide a
basis for cumculum development for K-12 mathematics teachers in Mississippi. The
framework provides an outline of what students should learn through competencies and
objectives. The 2007 Mathernatics Framework Revised replaces the 2007 Mississippi
Mathemalics Framewark thal was piloted during the 2006-2007 school year. The
conlent of the framework is centered on the strands of number and operations,
algebra, geometry, measurement, and data analysis & probability, Instruction in
these strands is designed to expose students o experiences. which reflect the value of
mathematics, to enhance students’ confidence in their ability 1o do mathemalics, and lo
help students communicate and reason mathematically,

CYCLE

Al Mississippi content area frameworks are reviewed on a six-year cycle. Approximately
lhree years after a framework Is implemented, a wriling leam is selected lo review the
current framework and recommend changes and modifications based on best
practices in the teaching of conlent areas as reflecled in stale and national trends:

The implementalion (required) year for the 2007 Mathematics Framework Revised is
school year 2007-2008,

B
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ORGANIZATION

The framework is organized by grade level (K-8) and by secondary courses (grades 9-
12). A general description that includes the purpose, overview, and prerequisites is
found preceding each curniculum outline for the grade levellcourse. To enhance the
implementation of the framework, a section of Literature Connections, Technology
Conneclions, a Glossary, and Resources are included at the end of the framewaork. The
curriculum outline for the 2007 Mathematics Framework Revised |s formatted as follows:

NDERGAR
s TEN * COURSE
CONTENT STRANDS:
TE = STRANDS
MNumber and Operations Algebra
Geomaetry Measurement
Data Analysis & Probability
Competencies and Objectives:
NUMBER AND OPERATIONS P STRAND
1. ldentify and represent relationships among sets _|
of whole numbers up to 20 using manipulatives. COMPETENCY
a. Count forward to 20 and backward from 10. —+ OBJECTIVE
(DOKC 1)
b. Create models of zets of objects 0 to 20.(DOK 1) —+—* DEPTH OF
¢. Recognize and write numbers fo represent KNOWLEDGE (DOK)
quantities 0 to 20. {DOK 1) LEVEL
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STRANDS

The 2007 Mathematics Framework Revised is comprised of five conlent sltrands:
Number and Operations, Algebra, Geometry, Measurement, and Data Analysis
& Probability. The five process standards (problem solving, communication,
reasoning and proof, conneclions, and representations) should permeate all
instructional practices. The five interrelated content strands along with the five process
strands combine to provide continuity to the leaching of K-12 mathematics. Students
should be given the opporunity to use higher-order thinking to solve routine and non-
routine problems as well as 1o connect the mathematical lopics within and across
strands and real-world applications. Communicalion strategies focus on the inclusion
of reading, writing, speaking, and critical lislening as ways for students lo justify their
answers or explain their thinking and reasoning. Communication strategies
strengthen  students’ wnderstanding and their achievemenl Incarporating
representalions inlo lessons allow students to use tables, charts, graphs, diagrams,
symbols, and physical materials o model mathematical ideas.

These strands overlap and should be inlegrated and embedded throughout leachers'
daily lesson plans. This conlinuity provides the necessary foundation for successful
completion of high school mathematics requirements. The five strands help o assure
that appropriale processes are used and imporlant concepls are leamed throughout
each grade level and secondary course. Even though the process strands are not listed
throughout the framework, these strands should be incorporated when presenting the
content of the curnculum.

COMPETENCIES

The competencies, printed in bold face type, are the required learning
standards for all students. The Mississippi Curriculum Test, Second Edition
(MCT2) and Mississippi Subject Area Tests are aligned to the competencies.
Competencies do not have to be taught in the order presented in the framework.
The competencies are presented in oulline form for consistency and for easy
reference throughout the framework. Competencies are intentionally broad in order to
allow school distncts and teachers the flexibility to create a currlculum thal meets the
needs of their students. They may relate lo one, many, or all of the mathematics
framework strands and may be combined and taught with other compelencies
throughout the school year. Compelencies provide a general guidelineg of on-going
instruction, nol isolated units, aclivities, or skills. The competencies are nol intended to
be a list of content skills that are taught and recorded as "mastered.”
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OBJECTIVES

The objectives indicate how competencies can be fulfilled through a progression of
contenl and concepts at each grade level and course. Many of the objectives are
interrelated rather than sequential, which means that cbjectives are not intended to
be taught in the specific order in which they are presented. Multiple
objectives can and should be taught at the same time.

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed
based on the objectives found in the framework. At least fifty percent (50%) of
the test items on the MCT2 must malch the Depth of Knowledge (DOK) level
assigned to the objectives for each competency. The Depth of Knowledge
(DOK) level is indicated at the end of each objective.

DEPTH OF KNOWLEDGE

Each objective for the 2007 Mathemalics Framework Revised has been assigned
a Depth of Knowledge (DOK) level based on the work of Norman L. Webb.
DOK levels help administrators, teachers, and parents understand the objective
in terms of the complexity of what students are expected to know and do.
Standards (ie., competencies and objectives) vary i terms of complexity.
Some objectives expect students to reproduce a fact or complete a sequence of
steps, while others expect students to reason, extend their thinking. synthesize
information from mulliple sources, and produce significant work over time.
Teachers must know what level of complexity is required by an objective in
order lo ensure that students have recewved prior instruchon or have had an
opportunity to learn content at the level studenis will be expected to
demonstrate or perform,  Assessment items must be created o ensure that
what is eliciled from students on the assessment is as demanding cognitively as
what students are expected to know and do as stated in the cbhjectives.

Four levels of Depth of Knowledge (DOK) are used in the 2007 Mathemalics
Framework Revised. The levels represent a hierarchy based on two main
factors. (1) One factor is sophistication and complexity. Sophistication will
depend on the abslraciness of the achivity, the degree o which simple knowledge and
skills have to be recalled or drawn upon, the amount of cognitive processing required,
the complexily of the content concepts used, the amount of content that has to be
recalled or drawn upon, the lack of rouline, and the need lo extend knowledge
meaningfully or produce novel findings. (2) The other faclor is thal students al the grade
level tested have received prior instruction or have had an opportunity to leam the
content.  Objectives ard assessment items thal address complex knowledge can still
have a low DOK level if the required knowledge is commonly known and students with
normal instruction atl a grade level should have had the opporlunity o learn how lo
routinely (habilually) perform whal is being asked.
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The four levels of Depth of Knowledge (DOK) are described below.

Levels:

Level 1 {Recall) inciudes the recall of mformation such as a fact, definition, term, or a
simple procedure, as well as performing a simple algonthm or applying a formula. That
iz, in mathematics a one-step, well-defined, and straight algorthmic procedure should be
included al this lowest level. Other key words that signify a Level 1 include "identify,”
‘recall,” “recognize,” "use,” and "measure.” Merbs such as “describe” and “explain”
could be classified al different levels depending on what is to be described and
explamed.

Level 2 (SkillConcept) mcludes the engagement of some mental processing beyond
a habitual response. A level 2 assessment item requires students to make some
decisions as lo how to approach the problem or achivity, whereas Level 1 requires
students 1o demonstrate a rote response, perform a well-known algonthm, follow a
sel procedure (like a recipe), or perform a clearly defined series of steps. Keywords that
generally distinguish a Level 2 item include “classify,” “organize,”" “estimate,” “make
ochservabons,” "collect and display dala,” and "compare data.” These aclions imply more
than one step. For example, to compare data requires first identifying charactenstics of
the objects or phenomenon and then grouping or ordering the objects. Some aclion
verbs, such as “explain,” "describe,” or “interpret’ could be classified at different levels
depending on the object of the acltion. For example, if an item required students lo
explain how light affects mass by indicating there is a relationship between light and
heat, this is considered a Level 2. Interpreting information from a simple graph,
requiring reading information from the graph, afso is a Level 2. Interpreting information
from a complex graph thal requires some decisions on what features of the graph
need to be considered and how information from the graph can be aggregaled is a
level 3. Caulion is warranted in inlerpreting Level 2 as only skills because some
reviewers will interpret skills very narrowly, as primarily numerical skills, and such
interpretation excludes from this level other skills such as visualization skills and
probability skills, which may be more complex simply bacause they are less common.
Other Level 2 activities include explaining the purpose and use of expenmental
proceduras, carrying oul expenmental procedures; making observations and
collecting data; classifying, organizing, and comparing data; and organizing and
displaying data in tables, graphs, and charls.

Level 3 (Strategic Thinking) requires reasoning, planning, using evidence, and a
higher level of thinking than the previous two levels. |n most instances, requiring
sludents to explain their thinking 15 a Level 3. Aclvilizs that require students 1o make
conjectures are also at this level. The cognitive demands at Level 3 are complex and
abstracl. The complexily does nol resull from the facl thal there are multiple answers,
a possibility for both levels 1 and 2, bul because the task requires more demanding
reasoning. An activity, however, that has more than one possible answer and requires
students to justify the response they give would most likely be a Level 3. Other

Level 3 activities include drawing conclusions from observations; citing evidence and
develiping a logical argument for concepls, explaining phenomena in lemms of concepls,
and using concepts to solve problems.

1]
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Level 4 (Extended Thinking) requires complex reasoning, planning, developing, and
thinking most likely over an extended period of ime. The exiended time period Is nol a
distinguishing factor if the required work is only repelitive and does nol require applying
significant conceptual understanding and high-order thinking. For example, if a student
has to take the water temperature from a rver each day for a month and then construct a
graph, this would be classified as a Level 2. However, if the student is to conduct a
river study that requires taking into consideration a number of variables, this would be a
Level 4. Al Level 4, the cognitive demands of the task should be high and the work
should be very complex. Students should be required to make several conneclions -
relate ideas within the conlent area or among content areas - and have to select
one approach among many allernatives on how the situation should be solved, in
order 1o be al this highest leval, Level 4 actlivities include designing and conducting
experments; making connections between a finding and related concepts and
phenomena; combining and synthesizing ideas ito new concepts; and critiguing
expenmantal designs,

Il
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~ The Revision Process for the Mathematics Framework

From nominations by school district superintendents and others, the Mississippi
Mathematics Curnculum Writing Team was selected in January 2003. The purposa of
the team was fo draft a new mathematics framework, The team was composed of
teachers, admirstralors, and university professors throughout Mississippi.

All nominated. but not selected to the Mississippl Mathematics Curriculum Writing
Team, were asked to serve on the Mathematics Curriculum Advisory Team. The
Advisory Team was composed of teachers, administrators, university professors, and
olher professionals interested in mathematics education.

In order to gain a sufficient understanding of the direction of mathematics education, the
writing team reviewed the MNational Council of Teachers of Mathematics (NCTM)
Principles and Sfandards for School Mathematics {2000), the National Assessment of
Educational Progress (NAEP) Mathematics Framework for 2008, current literature and
research. These resources served as a foundation for the development of the
framework.

Drafts were distributed to the wriling leam and adwvisory team in March 2005 and to
supenntendents and cumculum coordinators in November 2005 as a part of the
Administrative Procedures Acl. Revisions were made in response to the submitted
suggestions and feedback. The Mississippi Depariment of Education solicited further
comment from the Norman Webb Group, and other oulside evaluators to assure a
verlical flow of mathematics with emphasis on ngorous mathemalical content and
alignment with national standards.

The Refinement Process for the Mathematics Framework

Through the process of developing performance level descriplors and test item
specifications with leacher commiftees, misalignments and gaps in the framework wera
identified. In addition, the National Council of Teachers of Mathematics released the
Curriculum Focal Points for Pre-Kindergarten through Grade 8 Mathemalics in September
2006. The Cumiculum Focal Points provides a guide for siates to design more focused
cumcular expectations for pre-K through grade 8 mathematics cumiculum. These
sources of information, as well as feedback received from over 200 practitioners through
survey responses on lhe 2007 framework, were used lo refine the document, This
revised edition is more focused and belter alioned vertically and horizontally and
coincides with the implementation of the Mississippi Curriculum Test, Second Edition
(MCTZ2).
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Students will progress according to grade level through the sixth grade. Beginning in
the seventh grade, students are given course sequence options. Below are proposed
secondary course sequence oplions:

Proposed Secondary Course Sequence Options

Grade OPTION 1
Lewval | o
T f1h grada
hath
a Fre-Algobra
i Transition o
: | Algebra
10 Algetra |
i1 Gammeing or
Adpebea Il
12 Geormeiry o
Algabra ||

OPFTION 2 "OPTION 3 OPTION 4
7ih grade Pre-Algebra Pre-Algebra
Kizth
Transition o
Pre-slgabra Algetra Alopabira |
Gearmnetry or
Algebra | Algetra | Algebea Il
Geometry of Geomelry or Geormetry or l
Algebra I Algebea Il Algebra 1l
Advanced |
Geomalry ar Gaomelry or Algabea,
Algpalaa I Algebra (I Trigonomatry, ar
o __ Eieclive
Addvanced Alvaneed Pre-Calculus,
Alnetira, Alcjedra, Caleudus,
Trigonoemeiry, o Trigonomelry, of Slatslics, of
Elective Elective Elective

The following secondary mathematics electives have been included in the 2007

Mathemalics Framework Revised:

» Advanced Algebra, Pre-Calculus, Trigonometry, Discrete Mathematics, and
Statishics, which are designed for students who have successfully completed
Algebra II; and

« Calculus, which provides a survey of Calculus without the theory and rigor necessary
lo receive advanced placement credit. This course is designed for the student who
has a thorough knowledge of college preparatory mathematics.

The following secondary electives have been included in the 2007 Mathematics

Framework Revised:

+ Survey of Mathematical Topics and Introduction to Engineering, which may not be
included in the four mathematics courses required for gradualion, however, these
courses may be included in the 4 ¥ general electives required for graduation,




2007 Missizsmet Mathemaltics Framewark Ravised

TECHNOLOGY

The: Mississippl Department of Education strongly encourages the use of technology in
all mathemalics classrooms. The leaming and teaching of mathematics can be greatly
enhanced when quality instructional technology is appropriately used.

The appropriate use of instructional lechnology is integrated throughout the 2007
Mathematics Framewark Rewsed. Suggested teaching sitrategies at each grade level
and in every secondary course incorporate technology in the form of calculators,
software, or on-line internel resources. The graphing calculator is an integral part of
mathematics courses beginning with Seventh Grade.

The MDE believes strongly in NCTM's Prnciples and Standards for School
Malthematics Technology Principle):

“Electronic technologies - calculators and computers - are essential
tools for teaching, leamning, and doing mathematics. Thay furnish
visual images of mathemalical ideas, they facilitale organizing and
analyzing data, and they compute efficiently and accurately. They can
support invesligation by students in every area of mathematics, including
geometry, siatistics, algebra, measurement, and number.  When
technological lools are available, students can focus on decision
making, reflection, reasonng, and problem solving.”

“Sludents can leam more mathematics more deeply with the appropriate
use of lechnology. Technology should not be used as a replacement
for basic understandings and inluitions; rather, it can and should be
used to foster lhose understandings and intuitions.  In mathematics-
instruction  programs, technology should be used widely and
responsibly, with the goal of enriching students’ leaming of mathematics.”
(NCTM, 2000, page 24-25)

14
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KINDERGARTEN

Kindergarten is the foundation for the development of mathematical concepts.  Students
explore different representations of numbers 0 to 20, expressing them in symbolic form
with manipulatives like base-ten blocks or in diagrams. The representations help to
show how numbers can be decomposed or broken apart into groups. Two- and
three-dimensional shapes, pattems, generalizations, units of measurement, and data
analysis are also slressed. The instructional emphases are on mathematical language
development with wriling and talking mathematics, mulliple representations, and
critical thinking. Mathematics instruction at this level should include manipulatives,
cooperative and collaborative leaming expenences, and problem solving,

The framework is comprised of five conlenl strands: number and operations,
algebra, geometry, measurement, and data analysis & probability. The five
process strands are problem solving, reasoning & proof, communication,
connections, and representation. The five interrelated content strands along with the
five process strands combine lo provide continuity lo the leaching of K - 12
Mathamatics. Even though the process strands are nol lisied throughout the framework,
these strands should be incorporated when presenting the content of the curriculum.

The competencies, printed in bold face type, are the required leaming standards
for all studenis. The Mississippi Cumriculum Tesl, Second Edition (MCT2) and
Mississippi Subject Area Tesls are aligned o the competencies, Competencies do not
have to be laught in the order presented in the framework. The competencies are
presented in outhine form for consistency and for easy reference throughout the
framework, Compelencies are intentionally broad in order to allow school districts and
leachers the flexibility 1o create a curriculum thal meets the needs of their students,
They may refate to one, many, or all of the mathemalics framework sirands and may be
combined and laught with other competencies throughout the school year.
Competencies provide a general guideline of on-going instruction, not isolated units,
activities, or skills. The competencies are not intended to be a fist of content skills that
are laught and recorded as "masterad.”

The objectives indicate how competencies can be fulfilled through a progression of
content and concepls al each grade level and course. Many of the objectives are
interrelaled rather than sequential, which means thal objectives are not intended to
be taught in the specific order in which they are presented. Multiple objectives can
and should be taught at the same time

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed
based on the objectives found in the framework. At least fifty percent
(50%) of the test items on the MCT2Z must match the Depth of Knowledge
level assigned to the objectives for each competency. The Depth of
Knowledge (DOK) level is indicated at the end of each objective.
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KINDERGARTEN
CONTENT STRANDS:
Number and Operalions Algebra
Geomelry Measurement

Data Analysis & Probability

Competencies and Objectives:

NUMBER AND OPERATIONS

1. ldentify and represent relationships among sets of whole numbers up to
20 using manipulatives.

a, Count forward to 20 and backward from 10. (DOK 1)

b. Creale models of sels of objects 0 to 20, (DOK 1)

¢. Recognize and wrte numbers o represent guantities 0 to 20. (DOK 1)

d. Compose and decomposa two-digit numbers (up to 20) with
representalions in words and physical models. (DOK 2)

&, Determine “first” through "tenth” {ordinal numbers), “next,” and "last”
pasitions, (DOK 1)

. Develop mulliple representations for addition {combining of sets) and
subtraction (lake-away, missing addend, comparison). (DO 2)

g. Apply mathematical language by telling when a certain number is “foo
many,” “not enough,” “just fight,” “more than.” “less than,” or "equal to”
for a given situation. (DOK 1)

ALGEBRA

2. |dentify, describe, and reproduce patterns using concrete objects.

a.
.

Gi

Describe a rule for sorling objects. (DOK 2)

Identify, reproduce, and extend repeating patterns in visual, auditory, and
physical contexts, (DOK 2)

identify and descrbe qualitative changes (such as temperature changes - it feels
hotter). (DOK 1)

Identify and descrbe quanlitalive changes (such as lemperalure increases live
degrees). (DOK 1)

1
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GEOMETRY

3. ldentify and classify two-dimensional shapes.

d.
b.

.

Recognize and describe open and closed figures. (DOK 1)
Identtfy two-dimansional figures such as the square,
rectangle, tnangle, and circle. (DOK 1)

Demaonstrate an understanding of positional words {e.g., in,
above, below, aver, under, beside, elc,). (DOK 1)

MEASUREMENT

4. Identify measurable attributes of objects.

d.

b.

Measure the length, weight, and capacity of ohjects using nonstandard
units. (DOK 2)

Determine and describe comparisons of length (longer, shorer, the same),
mass (heawvier, lighter, the same), and capacity (holds more, less, or about
the same) using different-shaped or congruent containers, objects or
figures. (DOK 2)

Recognize the clock (analog and digital) and calendar as measurements
of time. (DOK 1)

Determine atinbutes of objects that can be compared, such as length,
area, mass or volume/capacity. (DOK 1)

DATA ANALYSIS & PROBABILITY

5. Collect, organize, and interpret data.

d.

b,

Collect and organize dala by counting and using tally marks and other
symbols. (DOK 1)

Describe data by using mathematical language such as more than, less than,
etc. (DOK 1)
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FIRST GRADE

The First Grade mathematics framework extends concepts from Kindergarten.
Students explore number relationships through place value concepls (units, tens, and
hundreds) as they develop addition and subtraction models. These models are related o
the actions of the computations (joining for addition and take-away, comparison, and
missing addend for subtraction), Students describe patterns in number, computational,
and geometric contexls. Dala analysis continues the generalizations of patterns in
pictographs and bar graphs as interpretations are made. The instructional emphases
are on mathematical language development with writing and talking mathematics,
multiple representations, and critical thinking. Mathemalics Instruction at this level
should include manipulatives, cooperative and collaborative leaming experiences, and
proflem solving.

The framework Is comprised of five conlent strands. number and operations,
algebra, geometry, measurement, and data analysis & probability. The five
process slrands are problem solving, reasoning & proof, communication,
connections, and representation. The five interrelated content strands along with the
five process strands combine 1o provide continuity to the leaching of K - 12
Mathematics. Even though the process strands are not listed throughout the framework,
these strands should be incorporated when presenting the content of the curriculum.

The competencies, printed in bold face type, are the required learning standards
for all students. The Mississippl Cumiculum Test, Second Edition (MCT2) and
Mississippl Subject Area Tests are aligned 1o the competencies. Compelencies do not
have 1o be taught in the order presented in the framework. The compelencies are
presented in oulline form for consistency and for easy reference throughout the
framework. Competencies are intentionally broad in order to allow school districts and
tzachers the flexibilily to create a curriculum thal meets the needs of their students.
They may relate to one, many, or all of the mathemalics framework strands and may be
combined and taught with other competencies throughout the school year
Compelencies provide a genaral guideline of on-going instruction, not isolated units,
aclivities, or skills. The competencies are not intended to be a list of content skills that
are taught and recorded as “mastered.”

The objectives indicate how competencies can be Tullilled through a progression of
content and concepts al each grade level and course. Many of the objectives are
interrelated rather than sequential, which means that objectives are not intendad to
be laught in the specific order in which they are presented. Muitiple objectives can
and should be taught al the same time.

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed
based on the objectives found in the framework. At least fifty percent
(50%) of the test items on the MCT2 must match the Depth of Knowledge
level assigned to the objectives for each competency. The Depth of
Knowledge (DOK) level is indicated at the end of each objective.
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FIRST GRADE
CONTENT STRANDS:
Mumber and Operations Algehra
Geometry Measuremenl

Data Analysis & Probability

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Understand and represent relationships among numbers and compute
operations (addition and subtraction) with and without manipulatives.

a.
by,

.

Recognize and write numbers 0 to 100, (DOK 1)

Compose and decompose two-digil numbers with representations in

words and physical models. (DOK 2)

Explain how to compare and order two-digit numbers using the terms
"more,” "less,” "greater than,” “less than,” “equal to," and “almost,” and the
symbals = <, amd = (DOK 1)

Use multiple representations for addition {combining of sets) and subtraction
(lake—away, missing addend, comparison) to solve problems. (DOK 1)

& Find the sums of 3 single-digit addends (for example: 3+6 + 2=11). (DOK 1)

—_—

Justify addition and subtraction of two-digit whole numbers without
regrouping. (DOK 2)

g. Find equal money amounts with different coin combinations up to $0.25_ (DOK 1}
h.
i.
i

Identily the value of coins (penny, nickel, dime, quarter). (DOK 1)
Determine the value of like coins up to $1.00. (DOK 1)
Find the value of mixed coins up to $1.00_ (DOK 1)

ALGEBRA

2. Recognize, extend, and create patterns.

i,

Use a pattem rule to translate and recognize pallermns from one patlem
representation lo another. (DOK 2)

Formulate, explain, and generalize patterns within and across addition

and subtraction. (DOK 2)

Model situations and solve eguations thal require addition and sublraction of
whole numbers; use objects, pictures, and symbaols, (DOK 2)

Count by different units when given a group of objects using 1's, 2's, 5°s, and
10's. (DOK 1)
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GEOMETRY

3. ldentify and classify properties of two- and three-dimensional shapes.

a, ldentify and classify iwo-dimensional figures (triangle. square,
rectangle, circle, trapezoid, hexagon, and rhombus). (DOK 1)
b, Identify and classify three-dimensional figures (cube, rectangular prism, and
sphere) according to their characteristics, (DO 1)
c. Explain the part-whole relationships resulting from the compaosition or
decompaosition of plane and solid figures. (DOK 2)
MEASUREMENT

4. ldentify and apply measurable attributes.

a.
.
c.

d.

Use nonstandard units {paper clips, unifix cubes, etc.) and standard units
(inches, centimeters) to measure length. (DOK 1)

Compare weight of objects using a balance scale with and without
nonstandard unils. (DOK 1)

Compare and estimate capacity of vanous containers in nonstandard
units. (DOK 2)

Tell time 1o the hour and hal-hour intervals using both digital and analog
clocks. (DOK 1)

DATA ANALYSIS & PROBABILITY

5. Collect, organize, and interpret data in graphical form.

a.

Gather dala, construct, and interpret simple bar graphs and pictographs. {(DOK 2)

b. Analyze and interprel data by using mathematical language such as mare than,

less than, ete. (DOK 1}

20



JO0T Mississiopl Mathamatics Framowork Rovisoed

SECOND GRADE

Buillding on First Grade and Kindergarten, the Second Grade mathematics
framework supports the development of fluency with addition and sublraction facts.
Composition and decomposition of numerncal quantiies helps students understand
multiple  addition and subtraction algorithms with three-digit numbers.
Generalizations involving growing and repeating patterns and numerical contexts
are emphasized. Other concepts include the development of data analysis,
prediction, measurement, and geometric topics, The instructional emphases are on
mathematical language developmenl with writing and lalking mathemalics, mulliple
represenlations, and critical thinking. Mathematics instruction at this level should
inciude manipulatives, cooperative and coliaborative leaming experiences, and problem
solving.

The framework is comprised of five content strands; number and operations,
algebra, geometry, measurement, and data analysis & probability. The five
process strands are problem solving, reasoning & proof, communication,
connections, and representation. The five interrelated content strands along with the
five process strands combine lo provide conlinuity to the teaching of K — 12
Mathematics. Even though the process strands are not listed throughout the framework,
these strands should be incorporated when presenting the content of the curriculum.

The competencies, pnnted in bold face type, are the required learming standards
tor all students. The Mississippi Curculum Tesl, Second Ediion (MCTZ2) and
Mississippi Subjecl Area Tesls are aligned 1o the competencies. Competencies do not
have 1o be tawght in the order presented in the framework. The competencies are
presented in outline form for consistency and for easy reference throughout the
framework. Competencies are intentionally broad in order to allow school districts and
teachers the fexibility 1o creale a curriculum thal meets the needs of their students.
They may relate o one, many, or all of the mathematics framework strands and may be
combined and taught with other competencies throughout the school year.
Compelencies provide a general guideline of on-going Instruction, not isolated units,
activilies, or skills. The competencies are not intended to be a list of content skills that
are taught and recorded as "maslered.”

The objectives indicate how compelencies can be fulfilled through a progression of
content and concepts al each grade level and course, Many of the objectives are
interrelated rather than sequeantial, which means that objectives are not inlended o
be taught in the specific order in which they are presented. Muitiple objectives can
and should be taught at the same timea.

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed
based on the objectives found in the framework. At least fifty percent
(50%) of the test items on the MCT2 must match the Depth of Knowledge
level assigned to the objectives for each competency. The Depth of
Knowledge (DOK) level is indicated at the end of each objective.
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SECOND GRADE
CONTENT STRANDS:
Number and Operations Algebra
Geomelry Measurement

Data Analysis and Probability
Competencies and Objectives:

NUMBER AND OPERATIONS

1. Understand and represent relationships among numbers and operations
(addition, subtraction, and multiplication). Compute fluently using effective
strategies or rote memaory.

a. Recall addition and subtraction facts, (DOK 1)

b. Justify addition and subtraction of two- and three-digit whole numbers with
and withoul regrouping. (DOK 2)

. Compeose and decompose three-digit numbers with representations in
words and physical models. (DOK 2)

d. Round up lo three-digit whole numbers to the nearest hundreds. (DOK 1)

e, Compare and order three-digit numbers using the symbols
<, = and =_ and juslify reasoning. (DOK 1)

f. Determine and compare the value of money up to $5.00 using the
appropriate symbaols for dollars and cents. (DOK 1)

ALGEBRA
2. Analyze patterns, numbers, relationships, and functions.

a. Explain, analyze, and extend repeating and growing patterns. (DOK 2)
b. Use number pattemns o skip counl by 2°s, 3's  §'s, and 10's. (DOK 1)

&. Model situations and solve equations thal involve the addition and
subtraction of whole numbers. (DOK 2)

d. Analyze and generalize the inverse relationships between addition
and subtraction. (DOK 2)

GEOMETRY

3. Describe, classify, and sort geometric figures according to their
properties.

a. Recognize and identify polygons (rhombus, square, trangle, trapezoid,
rectangie, pentagon, hexagon, octagon, and decagon) according to the
number of sides, (DOK 1)
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b, Describe the effects of compaosition and decomposition of polygons when
smaller shapes are substituted for a farger shape or a larger shape is
substituted for smaller ones. (DOK 2)

c. ldentify and classify three-dimensional figures (cone, pyramid, and cylinder)
according 1o their characleristics. (DOK 1)

MEASUREMENT
4. Estimate, identify, and apply measurable attributes.

a. Selecl appropnate tools and units, estimate, and measure length (1o the
nearest inch, foot, yard, cenlimeter, and meter), capacity (to the nearest
ounce, cup, pint, quart, gallon, and liter), and weight {to the nearest ounce,
pound, gram, and kilogram). {DOK 2}

b. Read and write time to the hour, half-hour, quarter-hour, and five-minute
intervals using digital and analog clocks. (DOK 1)

DATA ANALYSIS & PROBABILITY
5. Organize and interpret data in graphical form.
a. Tally, record, interpret, and predict outcomes based on given information.

(DOK 3)
b. Create line graphs, bar graphs, and pictographs using real data. (DOK 2)
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THIRD GRADE

The Third Grade competencies and objectives conbnuoe to develop number
concepts with four-digit whole numbers and with fractions. These concepts include
the propedies of the four operations and multiple representations of the numencal
quantities. Multiplication and division are formally introduced with their appropriate
models. Sludents begin to use multiple approaches 1o find unknown guantities in
word problems and equations that may include variables. Perimeter concepts are
developed, leading o generalizations about the lopic. Students apply the techmiques
of composition and decomposition to geometric contexts in addition to numerical ones.
Dala analysis now adds line plols as sludenls interprel and use data. The instructional
emphases are on mathematical language development with writing and talking
mathemalics, multiple representations, and crtical lhinking. Mathematics instruction
at this level should include manipulatives, cooperative and collaborative leaming
experiences, and problem solving.

The framework is comprised of five content strands. number and operations,
algebra, geometry, measurement, and data analysis & probability. The five
process strands are problem solving, reasoning & proof, communication,
connections, and representation. The five inlerrelaled contenl strands along with the
five process strands combine to provide continuity to the teaching of K - 12
Mathematics. Even thowgh the process strands are nol listed throughout the framework,
these stramnds should be incorporated when presenting the content of the cumculum.

The competencies, printed In bold face type, are the required learning standards
for all students. The Mississippi Curriculum Tesl, Second Edition (MCT2) and
Mississippi Subject Area Tests are aligned lo the competencies, Compelencies do not
have to be taught in the order presented in the framework.  The compelencies are
presanted in outhne form for consistency and for easy reference throughout the
framework, Competencies are intentionally broad in order 1o allow school districts and
leachers the flexibility to create a curriculum that meets the needs of their students,
They may relate to one, many, or all of the mathematics framework strands and may be
combined and taught with other competencies throughout the school year.
Competencies provide a general guideline of on-going instruction, not isclated units,
achivities, or skills. The competencies are nol intended o be a lisl of contenl skills that
are taught and recorded as “mastered.”

The: objectives indicate how competencies can be fulfilled through a progression of
content and concepts at each grade level and course. Many of the objectives are
interrelated rather than sequential, which means thal objectives are not inlended lo
ba taught in the specific order in which they are presented Multiple objectives can
and should be taught at the same lime:

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed
based on the objectives found in the framework. At least fifty percent
(50%) of the test items on the MCT2 must match the Depth of Knowledge
level assigned to the objectives for each competency. The Depth of
Knowledge (DOK) level is indicated at the end of each objective.

24



A0 Miszmsinor Mathemalics Framewori Revised

THIRD GRADE
CONTENT STRANDS:
Mumber and Cperations Algebra
Geometry Measurement

Data Analysis & Probability

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Understand and represent number relationships among numbers and
the four basic operations. Compute fluently and make reasonable estimates.

a. Compose and decompose four-digit whole numbers with representations in
words, physical models, and expanded and standard forms. (DOK 1)

b. Compare and order four-digit numbers using <, >, and =, and justify
reasoning. (DOK 2)

¢, Estimate sums and differences of whole numbers to include strategies
such as rounding. (DOK 2)

d, Identify and model representations of fractions {halves, thirds, fourths,
fifths, sixths, and eighths), (DOK 1)

&. Add (up to three addends) and subltract four-digit whole numbers with and
without regrouping. (DOK 1)

. Model multiplication using arrays, equal-sized groups, area models, and
equal-sized moves on the number line, {DOK 2)

g. Model division with successive or repeated subtraction, partitioning, and
sharing. (DOK 2)

ALGEBRA

2. Explain, analyze, and generate patterns, relationships, and functions
using algebraic symbaols.

.

b.

.

Create, descrbe, and extend growing and repeating pattems with physical
materials and symbols including numbers, (DOK 2)

Determine the value of missing quantities or vanables within equahons or
number sentences, and justify the process used, (DOK 2)

Use real number properties to develop mulliple algorithms and to solve
problems. {DOK 2)

o Associative propery of addition

« Commuiative property of addition

« |dentity property of addition
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Model and idenlily Lhe inverse relalionships of addition/subtraction. (DOK 2)
Create models for the concept of equality, recognizing that the equal sign (=)
denoles equivalent terms such thald +3=7, 4+ 3=6+1or

7=5+2 (DOK 1)

GEOMETRY

3. Describe, compare, and contrast two- and three-dimensional shapes and
relationships.

a,
b.

G,

Describe, compare, analyze, and classify two-dimensional shapes by
sides and angles. (DOK 1)

Explain and describe the process of decomposing, composing, and
lransforming polygons. (DOK 2)

Create three-dimensional shapes (prisms and pyramids) from
two-dimensional nets, and create wo-dimensional nets from prisms and
pyramids. (DOK 2}

MEASUREMENT

4. Measure and explain the measurable atiributes of objects, units,
systems, and processes.

=

b.

.

Develop and use methods to find perimeter of polygons and to solve

problems invelving perimeler. (DOK 2)

Estimate and measure length using fractional parts to the nearest ¥ inch in the
English system. (DOK 2)

Measure capacity, weight/mass, and length in both English and metric
systems of maasurement. (DOK 1)

DATA ANALYSIS AND PROBABILITY

5. Interpret and analyze dala. Explore basic concepts of probability.

a.

Compare data and inlerpret quanlities represented on lables

and different types of graphs (line plots, pictographs, and

bar graphs), make predictions, and solve problems based on the
information. (DOK 3)

Analyze, predict, and model the number of different combinations of two or
more objects and relate lo multiplication, (DOK 2)

M
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FOURTH GRADE

While recall of multiplication and division facls Is included in the Fourth Grade
framework, sludenls continue a conceplual development of rational and whole numbers.
Benchmark numbers are emphasized with regard lo decimals and fractions. Whole
number computation begins a more concentraled focus on developing algorithms for
multi-digit numbers.  Because fourth-grade students can use more complex
communication skills, they begin lo juslify solution processes for solving for unknowns in
word problems and equations with vanables, Transformational geometry is introduced
at this grade level. Data analysis includes stem-and-leaf plot graphs and coordinate
geomelry exploralions begin.  The instructional emphases are on mathematical
language development with wriling and talking mathematics, multiple
representations, and routine and nop-routine  problem  solving Mathemalics
instruction at this level should include manipulatives, cooperative and collaborative
learning experiences, and justifications, proofs or arguments to support reasoning.

The framework is comprsed of five content strands: number and operations,
algebra, geometry, measurement, and data analysis & probability. The five
process strands are problem solving, reasoning & proof, communication,
connections, and representation. The five interelated content strands along with the
five process sitrands combine to provide conlinuity to the teaching of K - 12
Mathematics, Even though the process strands are not listed throughout the framework,
these strands should be incorporated when presenting the content of the curriculum,

The competencies, printed in bold face type, are the required learming standards
for all stedents. The Mississippi Cumculum Test, Second Edition (MCT2) and
Mississippi Subject Area Tests are aligned 1o the compelencies, Compelencies do not
have 1o be laught in the order presented in the framework. The competencies are
presented in outline form for consistency and for easy reference throughout the
framework. Compelencies are intentionally broad in order 1o allow school districts and
leachers the flexibility to create a cumiculum thal meets the needs of their students.
They may relale 1o one, many, or all of the mathematics framework strands and may be
combined and taught with other competencies throughout the school year
Competencies provide a general guideline of on-going instruction, not isolated units,
aclivities, or skills. The competencies are not intended to be a list of content skills that
are taught and recorded as "maslered.”

The objectives indicate how competencies can be fulfilled through a progression of
content and concepls alt each grade level and course. Many of the objeclives are
interrelaled rather than sequential, which means that objectives are not intended to
be taught in the specific order in which they are presented. Multiple objectives can
and should be taught al the same time

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed
based on the objectives found in the framework. At least fifty percent
(50%) of the test items on the MCT2 must match the Depth of Knowledge
level assigned to the objectives for each competency. The Depth of
Knowledge (DOK) level is indicated at the end of each objective.
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FOURTH GRADE
CONTENT STRANDS:
Mumber and Operalions Algebra
Geometry Measuremenlt

Data Analysis & Probability

Competencies and Objectives:

NUMEBER AND OPERATIONS

1. Understand relationships among numbers, use the four basic
operations, compute fluently, and make reascnable estimates.

d.

b.
c. Explain lwo or more methods of multiplying whole numbers {one- and two-digits)

T o@ame

-'II'I' =

Add and subltract up to five-digit whole numbers with and without
regrouping. (DOK 1)
Add and subtract decimals through hundredths. (DOK 1)

with justification. (DOK 2)

Explain two or more methods of dividing four-digit dividends by one- and two-digit
divisors, with and without remainders, and jusiify the processes. (DOK 2)

Add and subtract fractions with like denominators. (DOK 1)

Model and identify equivalent fractions. {DOK 2)

Represent equivalence relationships between fractions and decimals using
concrete materials, diagrams, or other models, (DOK 1)

Estimate products and quatients of whole numbers to include stralegies

such as rounding. (DOK 2)

Recall multiplication and division facts. (DOK 1)

Compose and decompose five-digh numbers and decimal numbers

through hundredths, with representations in words, physical models, and
expanded and standard forms. (DOK 1)

Determine and use benchmark numbers such as 0, 0.5 (%), and 1 to judge the
magnitude of whole numbers, decimals, and fractions. (DOK 2)

Model factors and mulliples of wholg numbers, (DOK 1)

ALGEBRA

2. Analyze and represent patterns, number relationships, and functions
using algebraic symbols. Demonstrate an understanding of the
properties of the basic operations.

.

a. Analyze a given numenc pattern and generate a similar pattern. (DOK 2)
b.

Determine the value of varables in equations; justify the process used o make
the detarmination. (DOK 2) ;
Construct inputfoutput function tables and generalize the rule using words,
models, and symbols. (DOK 3)
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Explain the properties of the basic operations using madels, numbers, and
vanables: {DOK 2)

Zera properly of multiplication

Associative properties of addition and multiplication

Commutative properties of addition and muttiplication

Identity properlies of addition and multiplication

Distnibulive properties of multiplication over addition and sublraclion

Demonstrate and explain the inverse operations of addition/subtraction
and multiplication/division. (DOK 2)

L]

GEOMETRY

3. Analyze characteristics, properties, and relationships of two- and three-
dimensional geometric shapes. Use coordinale geometry.

a. AnalyZe and describe the similarities and differences between and among two-
and three-dimensional geometnc shapes, figures, and models using
mathematical language. (DOK 2)

b. Identify and analyze the relationships between and among points, lines, line
segmeants, angles, and rays. (DOK 2}

c. ldentify transformations (rotations [lurns], reflections [flips], and translations
{slides]) of two-dimensional figures. (DOK 1)

d. Locate ordered pairs in the first quadrant of the coordinate plane, (DOK 1)

MEASUREMENT

4. Evaluate and justify measurable attributes of objects, units, systems,
and processes. Perform measurements.

a. Estimate and measure a given object to the nearesl eighth of an inch. (DOK 2)
b.

Convart capacity, weight/mass, and length within the English and melric systems
of measuramant, (DOK 1)

c. Descnbe relationships of rectangular area to numerncal mulhplication, (DOK 2)
d.

Use appropnate tools o determine, estimate, and compare units for
measurement of weight/mass, area, siza of angle, lemperature, length, distance,

and volume in English and metric systems and time in real-life situations.
{DOK 1)
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DATA ANALYSIS & PROBABILITY

5. Formulate and analyze data. Evaluate inferences and predictions,

a. Draw, label, and interprel bar graphs, line graphs, and stem-and-leal plols.
(DOK 2)

b. Find and interpret the mean, mode, median, and range of a set of data, (DOK 1)

c. Compare dala and interpret quantities represented on tables and graphs
including line graphs, bar graphs, frequency tables, and stem-and-feaf plots to
make prediclions and solve problems based on the information,
(DOK 3)
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FIFTH GRADE

In the Fifth Grade competencies and objeclives, rational and whole number
computations are now at a skill level. Students apply the properties of real numbers
and compulations in algebraic contexts. Generalizations and pattems are more
formal. Transformational geomelry is used as a lool for students lo continue their
geometric explorations.  Sludents develop formulas for penmeter and area of
polygons as part of these explorations. Data analysis now includes interpretations af
line graphs, stem-and-leal plots, histograms, and box-and-whisker plots. Continued
emphases shoukl be placed on communicating mathematically throwgh writing, speaking.
reading. and critical fistening. Mathematics instruction at this level should include
manipulatives, cooperative and collaborative leaming experences, and justifications,
procfs or arguments o supporl reasoning.

The framework is comprised of five content strands: number and operations,
algebra, geometry, measurement, and data analysis & probability. The five
process sirands are problem solving, reasoning & proof, communication,
connections, and representation. The five interrelated content strands along with the
five process strands combine to provide continuity fo the leaching of K - 12
Mathematics. Even though the process strands are nol hsted throughout the framework,
these strands should be incorporated when presenting the content of the cumculum,

The competencies, printad in bold face type, are the required learning standards
for all students. The Mississippi Cumiculum Test, Second Edition (MCT2) amd
Mississippi Subject Area Tesls are aligned o the compelencies. Competencies do nol
have lo be laught in the order presented in the framework.  The compelencies are
presented In outline form for consistency and for easy reference throughout the
framework. Compelencies are intentionally broad in order lo allow school districts and
teachers the flexibility to create a curriculum that meels the needs of their students.
They may relate to one, many, or all of the mathematics framework strands and may be
combined and taught with other competencies throughout the school year
Competencies provide a general guideline of on-geoing instruction, not isolated unils,
aclivities, or skills. The compelencies are not intended to be a fist of confent skills that
ara taught and recorded as "masterad.”

The ubjeciives indicate how competencies can be fulfilled through a progression of
conlenl and concepts al each grade level and course. Many of the objectives are
interrelated rather than sequential, which means thal objectives are nol intended 1o
be taughl in the specific order in which they are presented. Multiple objectives can
and should be taught at the same time.

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed
based on the cbjectives found in the framework. At least fifty percent
(50%:) of the test items on the MCT2 must match the Depth of Knowledge
level assigned to the objectives for each competency. The Depth of
Knowledge (DOK) level is indicated at the end of each objective.

il
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FIFTH GRADE
CONTENT STRANDS:
Number and Operations Algebra
Geomelry Measuremient

Data Analysis & Probability

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Analyze relationships among numbers and the four basic operations,
compute fluently, and make reasonable estimates.

a.

br.

ap

Compare and order integers, decimals to the nearest lhousandths, like and
urdike fractions, and mixed numbers using >, <, and = (DOK 1)

Compose and decompose seven-tigit numbers and decimals through
thousandihs in word, standard, and expanded forms. {DOK 1)

ldentify factors and multiples of whola numbers. (DOK 1)

Model and distinguish between prime and composile numbers. (DOK 1)

Model and identify equivalent fractions incloding conversion of improper fraclions
to mixed numbers and vice versa. (DOK 1)

Add, sublract, multiply, and divide (with and withoul remainders) using non-
negative rational numbers. (DOK 1)

. Estimate sums, differences, products, and quotients of non-negalive rational

numbers 1o include strategies such as front-end rounding, benchmark numbers,
compatible numbers, and rounding. (DOK 2)

ALGEBRA

2. Explain and analyze number relationships and functions using algebraic
symbaols, and demonstrate an understanding of the properties of the
basic operations.

Determine Lhe value of varnables in equations and inequalities, justifying the
Process.
(DOK 2)

. Devise a rule for an input/output function table, describing il in words and

symbols. (DOK 2)
Apply the properties of basic operations lo solve problems: (DOK 2)
= Jero properly of mulliplication
= Commulative properties ol addition and multiplication
« Associative properties of addition and multiplication
e Distnbutive properies of multiphication over additionand subtraction
= |dentity properties of addition and mulliplication

J2
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Apply inverse operations of addilion/subtraction and muFtrph::almn.’dWiE.rcln to
problem-solving situations. (DOK 2)

GEOMETRY

3. Develop mathematical arguments about geometric relationships and
describe spatial relationships using coordinate geometry.

a.
b

C.

d.

2

Analyze and describe the characternistics of symmetry relative to classes of
polygons {parallelograms, triangles, elc. ). (DOK 2)

Explain lhe relationships between coordinates in each quadrant of the coordinale
plane. (DOK 2)

Describe the charactenstics, including the relationship of the pre-image and the
image, of each type of transformation (rotations [tums], reflections [fips], and
translations [slides]) of two-dimensional figures, (DOK 2)

Consfruct and analyze two- and three-dimensional shapes 1o solve problems
involving congruence and symmetry, (DOK 3)

Label ordered pairs in the coordinate plane. (DOK 1)

MEASUREMENT

4. Develop concepts and apply appropriate tools and techniques to
determine units of measure.

a.
b.
G.

d.

Estimate and measura length lo neares!t millimeter in the metric system and one-
sixteenth inch in the English system. (DOK 2}

Converl units within a given measurement system to include length,
waight/mass, and volume. (DOK 1)

Develop, compare, and use formulas o eshimale and caloulate the

parimeter and area of rectangles, triangles, and parallelograms, (DOK 2)

Select and apply appropriate units for measuring length, mass, volume, and
temperature in the standard (English and metric) systems. (DOK 1)

DATA ANALYSIS & PROBABILITY

5. Interprel and analyze data and make predictions.

a. Use the mean, median, mode, and range o analyze a data set. (DOK 2)
b. Compare data and interpret quantities represented on tables and graphs,

including line graphs, stem-and-leaf plots, histograms, and box-and-whisker plols
to make predictions, and solve problems based on the information. (DOK 2)
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SIXTH GRADE

in the Sixth Grade mathemaltics framework, rational number computations are more fully
developed Solving sigebraic egualions in mulliple ways (such as guess-and-check,
tables, inspection, and algebraic manipulations} is part of the course of study as students
move toward the middle grades where there is a stronger focus on algebrajc lopics
Using function tables and graphing supporls the algebraic developmenl.  Rigid
(translations, reflections and rolations) and non-rigid (dilations) motions are used In
problem-solving situations and i making generalizations. Application problems using
area and perimeter of regular and irreguiar shapes are part of the measurement strand,
while volume is introduced Dala analysis includes box-and-whisker plots along with
other graphical representations.  The instructional spproach should provide opporiunities
for students to woaork toegether collaboratively and cooperatively as they solve routine and
non-routine problems.  Communication stralegies should include reading, writing,
speaking, and critical listening as students present and evaluals mathematical
argumeants, prools, and explanations about their reasoning.  Physical materials should
conhinue lo be part of the development of mathematical understanding.

The framework 15 compnsed of five content strands. number and operations, algebra,
geomelry, measurement, and data analysis & probability. The five process strands are
problem solving, reasoning & proof, communication, connections, and
representation. The five interrelated content strands along with the five process strands
combing to provade continuily 1o the laaching of K - 12 Mathematics. Even though the process
strands are not lisled throughout the framework, these strands should be incorporsled when
presenting the content of the curniculum

The competencies, printed in bold face type, are the required learning standards for all
studants. The Mississipm Curniculum Test, Second Editon (MCTZ2) and Mississippi Subject
Area Tasls are aligned lo the compelencies. Compelencies do notl have lo be taught in the
order prasenled in the framework. The compelencies are presented in oulline form for
consistency and for easy reference throughout the framework.  Compelencles are
intentionally broad in order lo allow school districts and teachers the flexibility to create a
curriculum that meets the needs of their students. They may mlate o one, many, or all of the
mathematics framework strands and may be combined and {aught with other competencies
throughout the school year Compelencies provide a general guideline of on-going
instruction, not isolated units, activities, or skilils. The competencies are not intended o ba a
list of contant skills thal are taught and recorded &5 "masiored.”

The olyechives indicate how competencies can be fulfiled through a progression of content
and concepls al each grade level and course. Many of the objectives are intammelated rather
than sequential, which means that aobjectives are not intended o be laughl in the specific
arder in which they are presented  Multiple objectives can and should be taught at the
same lime

The Mississippl Curriculum Test, Second Edition (MCT2) will be developed based
on the objectives found in the framework. At least fifty percent (50%) of the test
items on the MCTZ must match the Depth of Knowledge level assigned to the
objectives for each competency. The Depth of Knowledge (DOK) level is indicated
at the end of each objective.
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SIXTH GRADE
CONTENT STRANDS:
Number and Operations Algebra
Geometry Measurement

Data Analysis & Probability

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Analyze numbers using place value and prime factorization. Solve problems
involving basic operations of rational numbers.

d.

b.

x e

Compare and order rabional numbers using symbols (<, =, and =) ard a number
limer, (DK 1)

Use estimation stralegies o delermine the reasonableness of resulls in a varety
of situahions including rational number computations. (DOK 2)

Determing the Greatest Common Factor (GCF) and Least Commaon Multiple
(LCM; of two numbers. (DOK 2)

Compute using basic operations with fractions and mixed numbers. Express
answers in the simplest form. (DOK 1)

Solve problems by dividing whaole and decimal numbers by decimals and
interprel the quotient and remainder within the problem context. (DOK 2)
Explain the refabonshipds) among fractions, decimals, and percents and model
and represen! a specific quantity in multiple ways. (DOK 2}

Model addition and subtraction of inlegers with physical materials and the
number line. (DOK 2)

solve problems by finding the percentage of a number including percentages
greater than 100 and less than 1. {DOK 2)

Multiply four-digil numbers by two-digil numbers {including whole numbers and
decimals). (DOK 1)

Explain the meaning of multiplication and division of rational numbers, (DOK 2)
Explain the meaning and relationship between absolute value and opposites.
(DOK 2)

ALGEERA

2. Use algebraic functions, patterns, and language across a variety of contexts,

d.

b
.

Solve simple equations using guess-and-check, diagrams, properties, or
inapection, explaining the process used. (DOK 2)

Complete a function table based on a given rule. (DOK 2)

Formulate algebraic expressions, equations, and inequalities to reflect a given
situation. (DOK 2) ;
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d. State the following properties using variables and apply them in solving
problems: (DOK 1)
= Jero property of mulliplication
* |nverse properties of addiion/subtrachon and multiplication/division
« Commuiative and associative properdies of addition and multiplication
= |dentity properies of addition and multiplication
¢ Distributive properties of multiplication over addition and subtraction
2. Describe a nule for a function table using words, symbols, and points on & graph
and wice versa. (DOK 2)
GEOMETRY

3. Analyze geometric relationships of lines, angles, two- and three-dimensional
shapes, and transformations,

&

b

Compare, classify, and construct transtormations (reflections, translations, and
rofations). (DOK 3)

Construc! three-dimensional figures using manipulatives and genceralize the
relationships among vertices, faces, and edges (such as Eular's Formula).
(DOK 3)

Draw, label, and classify polygons to include regular and irreqular shapes.
Identify congruent and symmetrical figures, (DOK 1)

kentify, estimate, and compare nighl, acule, and obiuse angles. (DOK 1)

Explain the relationships between corresponding parts of the pre-image and image
af a dilation. (DOK 2)

MEASUREMENT

4. Apply geometric formulas and standard (English and metric) units of
measurement in mathematical and real-life situations.

&. Converl unils within a given measurement system [o solve problems. (DOK 1)
b.

Calculate the perimeter and area of regular and irregular shapes using a vanety
of methods. (DOK 2)
Determine the radius, diameter, and circumfarence of a circle. (DOK 1)

. Use scale factors to perform dilations and to solve ratio and proportion problems.

(DOK 2)

Predict and calculate the volume of prisms. (DOK 2)

Apply techniques and tools to accurately find length, area, and angle measures
o appropriate levels of precision. (DOK 1)

Explain the relalionship of circumference of a circle 1o ils diameler, linking o pi.
(DOK 1)

R0
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DATA ANALYSIS & PROBABILITY

5. Organize, interpret, analyze, and display data to predict trends.

a,

b

Construct, interpret, and explain ling graphs, double bar graphs, frequency plots,
stem-and-leafl plots, histograms, and box-and-whisker plots. (DOK 2)
Determine how changes in data affect mean, median, mode, and range.

(DOK 2)

Predicl lrends based on graphical representation. (DOK 3)
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SEVENTH GRADE

The Seventh Grade mathematics framework supports the more sophisticated
computations that students can do with rational numbers and introduces
exponents. Algebraic topics and the formation of generalizations are major foci as
this course is preparing students for Pre-Algebra  Given the work with rational
numbers, students explore probability ideas. Transformations are now carmed oul on the
coordinale plane.  Technology should be a component of the instruction. The
nstructional approach should provide opportunities for students to work together
collaboratively and cooperatively as they soclve routine and non-routine problems
Communication strategies should include reading, writing, speaking, and critical
listening as students present and evaluate mathematical arguments, proofs, and
explanations about their reasoning. Physical materials should continue to be part
of the development of mathemalical understanding.

The framework is comprised of five conlent strands: number and operations,
algebra, geometry, measurement, and data analysis & probability. The five
process strands are problem solving, reasoning & proof, communication,
connections, and representation. The five interrelated content strands along with the
five process strands combine o provide continuity o the teaching of K — 12
Mathematics. Even though the process slrands are not listed throughout the framework,
these strands should be incorporated when presenting the content of the curmiculum.

The competencies, printed in bold face type, are the required leaming standards
for all students. The Mississippi Curriculum Test, Second Edition (MCT2) and
Mississippi Subject Area Tests are aligned to the competencies. Compelencies do nol
have 1o be taughl in the order presented in the framework. The competencies are
presented i outing form for consistency and for easy reference throughout the
framework. Competencies are intentionally broad in order o allow school districts and
teachers the flexibility to create a curmiculum that meels the needs of their students
They may relate to one, many, or all of the mathematics framework strands and may be
combined and taught with other competencies throughout the school year
Competencies provide a general guideline of on-going instruction, nol isolated units,
aclivities, or skills. The competencies are nol intended to be a list of conient skills thal
are taught and recorded as "mastered.”

The objectives indicale how competencies can be fulfilled through a progression of
content and concepts at each grade level and course. Many of the objeclives are
interrelated rather than sequential, which means that objectives are not intended to
be taught in the specific order in which they are presented. Multiple objectives can
and should be taught at the same Ume.

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed
based on the objectives found in the framework. At least fifty percent
{50%) of the test items on the MCT2 must match the Depth of Knowledge
level assigned to the objectives for. each competency. The Depth of
Knowledge (DOK) level is indicated at the end of each objective.
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SEVENTH GRADE

CONTENT STRANDS:
Mumber and Operations Algebra
Geometry Measurement

Diata Analysis & Probability

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Apply concepts of rational numbers and perform basic operations

emphasizing the concepts of ratio, proportion, and percent with and without
the use of calculators.

.

b.

> @mpaoe

Use the order of operations o simplily andfor evaluate whole numbers (including
exponents and grouping symbols). (DOK 1)

Solve problems involving addition, subtraction, multiplication, and division of
rational numbers. Express answers in simplest form. (DOK 2)

Convert among decimals, fractions, mixed numbers, and percents. (DOK 1)
Evaluate and estimate powers and square rools of real numbers, (DOK 2)
Explain the relationship between standard form and scientific notation. (DOK 1)
Multiply and divide numbers written in scientific notation. {DOK 1)

solve real-life problams involving unil price, unil rate, sales price, sales tax,
discount, simple interest, commission, and rates of commission. (DOK 1)

Solve contextual problems requiring the comparson, ordering, and application of
integers. (DOK 2)

Develop a logical argument to demonstrate the "denseness’ of rational numbers.
(DOK 3)

ALGEBRA

2. Develop and apply the basic operations of rational numbers to algebraic and
numerical tasks. Create and apply algebraic expressions and equations.

4.

b.

Recognize, describe, and state the rule of generalized numerical and geametric
patterns using tabies, graphs, words, and symbols. (DOK 2)

Solve equations thatl represen! algebraic and real-world problems using multiple
methods including the real number properties. (DOK 1)

Formulate algebraic expressions, equations, and inequalitios to reflect a given
situation and vice varsa. (DOK 2)

Complete a function table based on a given rule and wvice versa. (DOK 1)

19
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ldentify the following properties using variables and apply them in solving
problems; (DOK 1)

=  Zero properly of multiplication

« |nverse properties of addition/subtraction and multiplication/division

« Commutative and associative properties of addition and multiplication
Identity properties of addition and multiplication

= Distribulive properties of multiplication over addition and subtraction,
Pradict the shape ol a graph from a function table. (DOK 2}

GEOMETRY

3. Apply geometric relationships of angles, two- and three-dimensional shapes,
and transformations.

a.
b

C.
d.

B

f

Classify and compare three-dimensional shapes using their properties. (DOK 1)
Canstruct two-dimensional representafions of three-dimensional objects.

{DOK 2)

Juslify the congruency or symmetry of fwo figures. (DOK 2)

Paerform transformations (rigid and non-rigid motions) on two-dimensional figures
using the coordinate plane. (DOK 2}

Create an argumeant using the Pythagorean Theorem principles to show that a
triangle is a right trangle. (DOK 2)

Conslruct and classify angles. (DOK 2)

MEASUREMENT

4. Apply appropriate techniques, tools, and formulas to determine measurements
with a focus on real-world problems. Recognize that formulas in mathematics
are generalized statements about rules, equations, principles, or other logical
mathematical relationships.

.

C.

d.

Convert from one unil to another, pedorm basic operations, and solve real-world
problems using standard {English and metric) measuremenlts within the same
system. (DOK 2)

Use formulas and stralegies, such as decomposition, to compute the perimester
and area of triangles, parallelograms, trapezoids, the crrcumference and area of
clrcles, and find the area of more complex shapes, (DOK 2)

Devalop and justify geometric formulas for volume and surface area of cylinders,
pyramids, and prisms. (DOK 3)

Solve problems involving scale factors using ratios and proportions. (DOK 2)

4u
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DATA ANALYSIS & PROBABILITY

5. Organize and interpret data. Analyze data to make predictions.

d.

Use proportions, estimates, and percentages to construct, inlerpret, and maka
predictions about a population based on histograms or circle graph
representations of data from a samiple. (DOK 2)

Datermine how outhers affect mean, median, mode, or range. (DOK 2)
Construct and inlerprel line graphs, frequency lables, circle graphs, box-and-
whisker plots, and scatter plots to generalize frends from given data. (DOK 2)
Determine probabilities through expenmentation, simulation, or caleulation.
(MNote: Make and test conjectures and predictions by calculaling the probability of
an event.) (DOK 2)
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PRE-ALGEBRA

The Pre-Algebra mathematics framework serves as a bridge between lower-grades'
mathematics and Algebra  This course will build a foundation of algabraic concepls through
the use of manipulatives and collaborativelcooperalive leaming,  Concepts includa real
numbers, algebraic expressions, linear equations, polynomials, inequalities, geometry, ralios,
proportions, percents, number theory, measurement, dala analysis, statistics, and graphing, A
variety of problem-solving lechniques and lechmology will be used when applying these
concepts, which will enable students to solve real-life application, routine word, and non-
routing problems  Technology should be a component of the instruction. The instructional
approach should provide opportunities for students to work together collaboratively and
cooperatively as they solve roufine and non-routine problems. Communication strategies
should include reading, writing, speaking. and critical listening as students present and
evaluale mathematical arguments, proofs, and explanations about their reasoning. This
course should provide a foundation for the development of justifications to support
‘solutions and solution methods  Physical materiats shouwld continue to be part of the
developmant of mathematical understanding, This course is designed to prepare students
for Transition to Algebra or Algebra |

The framework s comprised of five content strands number and operations, algebra,
geometry, measurement, and data analysis & probability. The five process sirands are
problem solving, reasoning & proof, communication, connections, and
representation.  The five interrelaled contenl strands along with the five process sirands
combing to provide continuily to the teaching of K = 12 Mathemalics. Even though the process
strandz are not listed hroughout the framework, Ihese strands should be incorporated when
presanling the content of the cumculum

The compelencies, pnnted in bold face type, are the required learning standards for all
sludeni=.  The Mizsizsippl Curriculum Tesl, Second Edition (MCT2) and Mississippl Sulyjeac
Area Tests are aligned o the compeatencies, Competencies do nol have 1o be taught in the
order presentad in the framework. The competencies are presented in outline form for
consistency and for easy reference throughout the framework, Compotencies aroe
intentionally broad in order to allow schoal districls and teachers the fexibility to creale =
curmculum that meets the needs of their students. They may relale o one, many, or all of the
mathematics framework slrands and may be combined and taught with other competencies
throughoul the school year Competencees provide 3 general guideline of on-going
instruction, not isolated units, activities, or skills. The competencies are not intendead 1o ba a
fist of contenl skilla thal 2re 1aught and recorded as “mastersd”

The objectives indicate how competencies can be fulfilled through a progression of content
and concepls al each grade level and course. Many of the objectives are interrelated rather
than sequential, which means that objectives are not intended 1o be tavght in the specific
order in which they are presented. Mulbple objectives can and should be taught at the
same time

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed based
on the objectives found in the framework. At least fifty percent (50%) of the test
items on the MCTZ2 must match the Depth of Knowledge level assigned to the
ohjectives for each competency. The Depth of Knowledge (DOK) level is indicated
at the end of each objective. '
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PRE-ALGEBRA
CONTENT STRANDS:
Number and Operations Algebra
Geometry Measurement

Data Analysis & Probability

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Apply concepts and perform basic operations using real numbers in real-world
confexis.

b

Define, classity, and order rational and irrational numbers and their subsets,
(DOK 1)

Formulate and solve stapdard and real-life problems involving addition,
subfraction, multiplication, and division of rational numbers. (DOK 2)

Apply the concepls of Greatest Common Factor (GCF) and Least Commaon
Multiple (LCM) to monomials with variables. (DOK 2)

Simplify and evaluale expreasions using order of operations and use real number
properies to justify solutions. (DOK 2)

Explain the rules of exponents related to multiplication and division of terms with
exponents. (DOK 2}

Recognize and appropriately use exponential and scientific notation, (DOK 1)
Explain and use the invarse relationship between square rools and squares.
(DOK 2)

ALGEBRA

2. Apply properties to simplify algebraic expressions, solve linear equations and
inequalities, and apply principles of graphing.

a
b,

. Simplify and evaluate numencal and algebraic expressions. (DOK 1)

Apply properties of real numbers with an emphasis on the distnbutive properties
of multiplication over addition and subtraction. (DOK 1)

Solve and check equations and inequalities using one variable. (DOK 2)

Model inequalities (and their solutions) on a number line. (DOK 1)

Graph linear equations and nen-linear equations (¥ = x%) using muliple methods
including -lables and slope-intercept. (DOK 2)

Given a linear graph, identify its slope as positive, negative, undefined, or zero,
and inlerprel slope as rale of change. (DOK 2)

. Determing slope, x-intercept, and y-intercept from a graph and/or equation in

stope-intercept or standard form. (DOK 1)
Add, sublract, and multiply monomials and binomials, (DOK 1)
Predict characteristics of a graph given an equation or I-iable. (DOK 2)
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GEOMETRY

3. Identify and apply geometric principles to polygons, angles, and two- and
three-dimensional figures.

a. Locate and identify angles formed by parallel lines cut by a transversalis) (e.qg..
adjacent, vertical, complementary, supplementary, cormesponding, allernate
interior, and altermnate exterior). (DOK 1)

b. Find missing angle measurements for parallel lines cul by a transversal(s) and
for a vertex of a polygon. (DOK 1)

c. Explain the Pythagorean Theorem and apply it 1o solve routine and non-routine
problems.. {DOK 3)

d. Solve real-worid and non-routine problems involving congruent and similar
figures. (DOK 3)

e. Use two-dimensional representations (nets) of three-dimensional objects to
describe objects from vanous perspectives, (DOK 2)

MEASUREMENT

4. Understand measurable atiributes of objects and apply various formulas in
problem solving situations.

a.

b.

C.

Solve real-world application problems thal include lenglh, area, perimeler, and
circumference using standard measurements. (DOK 2)

Develop, analyze, and explain methods for solving problems involving
proporticns, such as scaling and finding equivalent ratios. {DOK 3)

Use formulas and/or appropnatle meaasuring toois to find length and angle
measures (o appropriate levels of precision), perimeler, area, volume, and
surface area of polygons, circles, spheres, cones, pyramids, and composite or
irregular figures. (DOK 1)

DATA ANALYSIS & PROBABILITY

5. Interpret, organize, and make predictions about a variety of data using
concepts of probability.

d.,

Use a given mean, mode, median, and range to summarize and compare data
sets including investigation of the different effects thal change in data values
have on these measures. (DOK 2)

Select the appropriate measures of central lendency for a particular purpose.
(DO 2)

Make and list conjectures by calculating probability for experimental or simulated
contexts. (DOK 3)

Construct and interpret scatter plois to generalize trends from given data sets.
(DOK 3)
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TRANSITION TO ALGEBRA

Transition to Algebra s designed lo give sludents an additional opportunity to develop
foundational skills required (o be successful in Algebra | Students should enter Transition lo
Algebra with fluency in computing with rational numbers and an understanding of solving
and interpreting linear equations and graphs. In Transibon to Algebra, students continue the
development of their undeslanding by making generalizalions sbout the characteristics of
graphs and their associaled equations, expanding the technigues used fo solve equalions, and
applying properies in real-world applications, roufine word, and non-rouline  problems.
Technology should be a component of the instruction.  The instructional appreach should
provide opporunities for studenls lo work together collaboratively and cooperatively as
they solve rouling and non-routine problems. Communication strategies should include
reading, writing, speaking, and critical listening as studenls presenl and evaluate
mathematical arguments, proofs, and explanalions aboul thelr reasoning. Physical
materials should continue to be part of the development of mathematical understanding

The frameawork 15 comprised of five content strands: number and operations, algebra,
geometry, measurement, and data analysis & probability. The five process strands are
problem solving, reasoning & proof, communication, connections, and
representation. The fre interrelated content strands along with the five process strands
combing to provide continuity to the leaching of K = 12 Mathematics, Even though the process
strands are nol listed throughou! the framework, these sirands should be incorporated when
presenting the content of the curriculum,

The competencies, prnted in bold face type, are the required learning standards for all
sludents. The Mississippi Curriculum Test, Second Edition (MCT2) and Mississippl Subject
Area Tests are aligned to lhe competencies Compelencies do nol have lo be taught in the
order presenied in lthe framework. The competencies are presented in outline form for
consistency and for easy reference throughout the framework. Competencies are
intentionally broad in order lo allow school districts and teachers the flexibility to create a
curmiculum thal meets the needs of their students, They may relate 1o one, many, or all of the
mathematics framework strands and may be combined and taught with other competencies
throughout the school year. Compelencies provide a general guideline of on-going
instruction, not isolated units, activities, or skills. The compelencies are nol intended o ba a
list of content skills that are taught and recorded as "masterad.”

The objectives indicate how competencies can be fuifilled through a progression of conlen!
and concapls al each grade level and course. Many of the obiectives are interrelated rather
than sequential, which means that objectives are not intended lo be taught in the specific
order in which they are presented. Mulliple objectives can and should be taught at the
same time.

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed based
on the objectives found in the framework. At least fifty percent (50%) of the test
items on the MCT2 must match the Depth of Knowledge level assigned to the
objectives for each competency. The Depth of Knowledge (DOK) level is indicated
at the end of each objective.
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TRANSITION TO ALGEBRA

CONTENT STRANDS:
Mumber and Operations Algabra
Geometry Measurement

Data Analysis

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Understand relationships between numbers and their properties and perform
operations fluently.

a, Compare and contrast the subsets of real numbers. (DOK 1)
b,

Simplify and evaluale expressions using order of operations and use real number
properties o justify solutions. (DOK 2}

¢. Express, interpret, and compute numbers using scientific notation in meaningful
contaxts. (DOK 1)
d. Apply the concept of Grealest Common Factor (GCF) and Least Common
Multiple (LCM) lo monomials with variables. (DOK 2)
&. Use the inverse relationship to develop the concept of roots and perfect squares,
(DOK 2}
ALGEERA

2. Understand, represent, and analyze patterns, relafions, and functions.

Given a literal equation, solve for a specified variable of degree one. (DOK 1)
Explain and illustrate how changes in one variable may resull in a change in
another vanable, (DOK 2)

Sohve and check mulli-step equalions and inequalities, including distributive
properly, variables on both sides, and rational coefficients. (DOK 2)

Use real-world data lo express slope as a rate of change. ({DOK 2)

Graph solutions to linear inequalities. (DOK 2)

Write linear equations given slope and y-intercept or two points. (DOK 2)
Identify domain, range, slope, and intercepts of funclions. (DOK 1)

Develop generalizations to characterize the behaviors of graphs (linear,
quadratic, and absolule value). (DOK 2)

Classify and delermine degree of a polynomial and amange polynomials in
ascending or descending order of a variable. (DOK 1)

Apply ratios and use proportional reasoning to solve real-world algebraic
problems. (DOK 2}

Add, sublract, mulliply, and divide polynomial expressions, (DOK 1)
Analyze thé relationship between x and y values, and determine whether a
reflation is a function. (DOK 2)
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GEOMETRY
3. Understand geometric principles of polygons, angles, figures,

a. Apply the Pythagorean Theorem to solve problems. (DOK 2}
b. Apply proportional reasoning to determine similar figures and find unknown
measures. (DOK 2)

MEASUREMENT
4. Demonstrate and apply various formulas in problem-solving situations.

a. Solve real-world problems involving measurements (i.e., circumference,
permater, area, volume, dislance, lemperature, etc). (DOK 2)

b. Explain and apply the appropriate formula to determine length, midpoint, and
slope of a segment in a coordinate plane (i.e., distance formula, Pythagorean
Theoram). (DOK 2)

DATA ANALYSIS
5. Intorpret data.

a. Construct graphs, make predictions, and draw conclusions from tables, line
graphs, and scatler plots. {DOK 3)

b. Use a given mean, mode, median, and range to summarize and compare data
sals including investigation of the different effects that change in data have on
these measures of central tendency, and select the appropriate measures of
central tendency for a given purpose, (DOK 2)

¢. Calculate basic probability of expernments and simulations (o make and test
conjectures about results. (DOK 3)
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ALGEBRA |

The Algebra | framework provides Ihe minimum compelencies required for sludents lo be
successiul i hgher-level math courses.  Students should enter Algebra | with fluency in
computing with all four operations using rational numbers and basic knowledge and
understanding of how to use formulas to solve problems. Solving equations and graphing is
exiended 10 include linesyr and non-inear lunctions and relations and higher-degree equations.,
Concepls and compulations with matnces are infroduced.  The analysis of graphs includes scatter
plots. Written and oral justifications 1o support solufion methods and soluions are required.
Technology should be a componenl of the instruclion. The instructional approach should
provide opporlunities for students o work together collaboratively and cooperatively as
they solve routing and non-routing problems. Communication strategies should include
reading, wnting, speaking, and critical listening as students present and evaluale
mathaemaltical arguments, proofs, and explanations aboul their reasoning,  Physical
mataenals should conbinue to be part of the development of mathematical understanding
including area models for polynomial operations.

The framework s compnzed of five content strands: number and operations, algebra,
geomeltry, measurament, and data analysis & probability. The five process sfrands are
problem solving, reasoning & proof, communication, connections, and
representation. The five interelated content strands along with the five process strands
‘combine to provide continuily o the teaching of K - 12 Mathemalics. Even though |he process
strands are nol listed throughoul the framework, these strands should be incorporaled when
prasanting the content of the curnculum,

The competencies, printed in bold face type. are the required learning standards for all
studenis. The Mississippl Curniculum Tes!, Second Editton (MCTZ2) and Mississipp Subject
Area Tasls are aligned 1o the compelencies. Compelencies do nol have lo be laught in the
order presentad in the framework. The competencies are presentsd in outline form for
consistency and for easy refersnce throughout the framework, Competencies are
intentionally broad in order lo allow school distncts and teachers the flexibility to create a
curriculum that meets the needs of their students. They may relate o ong, many, or all of the
mathematios framework strands and may be combined and taught with other competencies
throughout the school year Compelencies provide a genergl guidefine of on-going
instruction, not solated units, activities, or skills. The competencies are not intended 1o be a
list of content skills that are taugh! and recorded as "mastared ”

The objectives indicate how competencies can be fulfilled through a progression of content
and concepls al sach grade leval and course. Many of the objectives are interrelated rather
than sequential, which means that objectives are not intended to be taught in the specific
order in which they are presenied. Mulliple objectives can and should be taught at the
same lime.

The Mississippi Curriculum Test, Second Edition (MCT2) will be developed based
on the objectives found in the framework. At least fifty percent (50%) of the test
items on the MCT2 must match the Depth of Knowledge level assigned to the
objectives for each competency. The Depth of Knowledge (DOK) level is indicated
at the end pf each objective.
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ALGEBRA |
CONTENT STRANDS:
Number and Operalions Algebra
Geomelry Measurement

Diata Analysis & Probability

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Understand relationships between numbers and their properties and perform
operations fluently.

a. Apply properties of real numbers to simplify algebraic expressions, including

polynomials, (DOK 1)

b. Use matrices o solve mathematical situations and contextual problems. (DOK 2)

ALGEBRA

2. Understand, represent, and analyze patterns, relations, and functions.

.

Solve, check, and graph multi-step linear equations and inequalities in one
varable, including rational coeflicients in mathematical and real-world situations.
{DOK 2)

Solve and graph absolute value equations and inequalities in one variable.
(DOK 2)

Analyze the relationship between x and y values, determine whether a relation is
a function, and identify domain and range. (DOK 2)

Explain and llustrate how a change in one variable may result in a change in
another varable and apply o the relationships between independent and
dependent varables. (DOK 2)

Graph and analyze linear functions. (DOK 2)

Use algebraic and graphical methods to solve systems of linear equations and
inequalities in mathematical and real-world situations. (DOK 2)

Add, subltract, multiply, and divide polynomial expressions, (DOK 1)

Factor polynomials by using Greatest Common Factor (GCF) and factor
quadratics thal have only rational roots. (DOK 1)

Delermine the solutions to quadratic equations by using graphing, tables,
complefing the square, the Quadratic formula, and factoring. (DOK 1)

Juslify why some polynomials are prime over the rational number system.
(DOK 2}

Graph and analyze absolute value and quadratic functions. (DOK 2)

Write, graph, and analyze inequalities in lwo varnables. (DOK 2)
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GEOMETRY

3. Understand how algebra and geometric representations interconnect and buiid
on one anoather.

a. Apply lhe concept of slope to determine if lines in a plane are parallel or
perpendicular, (DOK 2)

b. Solve problems that invalve interpreting slope as a rale of change {DOK 2)
MEASUREMENT

4. Demonstrate and apply various formulas in problem-solving situations.

a. Solve real-world problems involving formulas for perimeter, area, distance, and
rate. (DOK 2)

b. Explain and apply the appropriate formula to determine length, midpoint, and
slope of a segment in a coordinate plane. (i.e,, distance formula, Pythagorean
Theorem). (DOK 2)

¢. Repraesent polynomial operalions with area models. (DOK 2)

DATA ANALYSIS & PROBABILITY

5. Represent, analyze and make inferences based on data with and without the
use of technology.

a. Draw concluslons and make pradictions from scatter plots. (DOK 3)
b. Use linear regression to find the line-of-best fit from a given sel of data. (DOK 3)
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GEOMETRY

Students should enter Geometry with an understanding and the ability to solve and
interpret  linear equations and associaled graphs, be familiar with quadraltic
equations, understand the Pythagorean Theorem, be able o identify two- and three-
dimensional shapes, and be Tamiliar with the basic geometnc (measurement) formulas.
Geomelry provides a graphical and visual representation of the mathematical world
around us. These representations should be included across all objectives. Students
should be given an opportunity to develop spatial sense and an understanding of a
variety means of providing reasoning, mathematical arguments, and proofs.  The
justifications used in geometry should include a variety of technigues including
paragraph and algebraic proofs. Technology should be a component of the instruction.
The instructional approach should provide opportunities for students to work
together collaboratively and cooperatively as they solve routine and non-routine
problems. Communication strategies should include reading, writing, speaking,
and crtical stening as students present and evaluale mathematical arguments,
proofs, and explanations about their reasoning.  Physical materials should
continue to be part of the development of mathematical understanding.

The framework is comprised of five content strands: number and operations,
algebra, geomelry, measurement, and data analysis & probability. The five
process slrands are problem solving, reasoning & proof, communication,
connections, and representation. The five inlerrelaled contenl strands along with the
five process strands combine lo provide continuity lo the teaching of K — 12
Mathemalics. Even though the process strands are nof listed throughout the framework,
these strands should be incorporated when presenting the content of the cumiculum,

The competencies, printed in bold face type, are the required learning standards
for all students. Competencies do not have 1o be taught in the order presented in the
framework. The competencies are presented in outling form for consistency and
for easy reference throughout the framework, Competencies are intentionally broad
in order o aflow school districts and teachers the flexibility to create a curriculum that
meets the needs of their students. They may relale lo one, many, or all of the
mathematics framework strands and may be combined and taught with other
competencies throughout the school year Competencies provide a general
guideline of on-going instruction, not isolated units, activities, or skills. The
competencies ara not intended to be a list of content skills that are laught and recorded
as "mastered.”

The objechves indicate how compeltencies can be fullilled through a progression of
content and concepls at each grade level and course. Many of the objectives are
interrefated rather than sequential, which means that objectives are not intended to
be taught in the specific order in which they are presented. Multiple objectives can
and should be taught at the same time The Depth of Knowledge (DOK) level is
indicated at the end of each objective.
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GEOMETRY
CONTENT STRANDS:
Number and Operations Algebra
Geomelry Measurement

Data Analysis & Probability
Competencies and Objectives:
NUMBER AND OPERATIONS

1. Compute and determine the reasonableness of a result in mathematical and
real-world situations with and without technology.

a. Apply problem-solving skills 1o solve and verify the selutions for unknown
measures in similar polygons. (DOK 2)

b. Given exact irrational solutions, determine the best rational estimation. (DOK 2)

c. Solve realworld or applicabion problems that involve square rools and the
Pythagorean Theorem. (DOK 3)

ALGEBRA

2. Understand relations, functions, and patterns. Analyze change using various
geometric properties.

a. Represenl dala lrom geometnic and real-world contexts with expressions,
formulas, tables, charts, graphs, relations, and functions. (DOK 2)

b. Recognize and write the equation of a circle in standard form
(x-h)* + (y-k)* = " and identify the center and radius. (DOK 2)

c. Use slope to analyze and write equalions for parallel and perpendicular lines.
(DOK 2)

d. Apply the Midpoint and Distance Formulas to solve application problems
involving the coordinate plane, (DOK 2)

a. Determine the effects of rigid (translations, rolations, and refleclions) and non-
rigid {dilations ) mobions and compaositions when performead on objects on the
coordinate plane. (DOK 2)
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GEOMETRY

3. Investigate, apply, and prove properties and theorems from postulates and
definitions related to angles, lines, circles, polygons, and twe- and three-
dimensional figures. Explore applications of patterns and transformational
geomeatry.

&l.

b.

Use inductive reasoning to make conjectures and deductive reasoning to make
valid conclusions. (DOK 3)

Develop and evaluate mathematical arguments and proofs to include paragraph,
two-column, and flow chart forms. (DOK 3)

Identify, classify, and apply angle relationships formed by parallel lines cut by
transversals. (DOK 2)

. Use lhe properties of altitudes, medians, angle bisectors, and perpendicular

bisectors of triangles to solve problems. (DOK 2)

Classily tnangles and apply postulates and theorems 1o tesl for Irangle
inequality, congruence, and similarity. (DOK 2)

Determine and justify if a given shape could be lessellated. (DOK 2)
Describe and draw cross-sections of prisms, cylinders, pyramids, and cones.
(DOK 1)

Graph a vector and determine the magnitude and direction of a given vector.
(DOK 2)

Given the pra-image or image, find figures oblained by applying reflections,
translations, rolations, and ditations; describe and justify the method used. (DOK
2)

MEASUREMENT

4. Select and apply various strategies, tools, and formulas to calculate length,
surface area, volume, and angle measurements.

i,

b

e

Use the properties of circles using arc, angle, and segment relationships to find
missing measures. (DOK 2)

Solve realworld applications and mathematical problems to find missing
measurements in rght triangles by applying special nght Inangle relationships,
geometric means, or tigonometnc functions. (DOK 2}

Solve realworld and mathematical problems involving the laleral area, surface
area and volume of three-dimensional figures, including prisms, cylinders,
cones, pyramids, and spheras. (DOK 2)

Explain and use the properies of 45-45-90 and 30-60-90 trangles. (DOK 2)
Apply the relationships of sine, cosine. and tangent to problems involving right
triangles. (DOK 2)
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DATA ANALYSIS & PROBABILITY

5. Represent, analyze, and make inferences based on data with and without the
use of technology.

a. Apply mulliple strategies and representatlions, including area models, to salve
probability problems. (DOK 2)
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ALGEBRA Il

Algebra |l builds on earlier expenences with inear equations and functions. The genre
of functions expands to include polynomial, exponential, rational, and radical examples.
Allention Is given 1o inverses, composiion of functions, and familes of graphs.
Computations with matrces, logarithms, and complex numbers are introduced, Conic
sechons increase the sophistication level of graphing and the geometnec aspects. The
instruchional approach should provide opportunities for students to work together
collaboratively and cooperatively as they solve routine and non-routing problems.
Communication strategies should include reading, writing, speaking, and cntical
hstening as sludents present and evaluate mathematical arguments, proofs, and
explanations about their reasoning. Justifications, written and oral, should
continue to be part of regular instruction. Physical malenals should continue to be
part of the development of mathematical understanding,

The framework s comprsed of five content strands: number and operations,
algebra, geometry, measurement, and data analysis & probability. The five
process strands are problem solving, reasoning & proof, communication,
connections, and representation. The five interrelated content strands along with the
five process slrands combine lo provide continuity fo the leaching of K — 12
Mathematics. Even though the process strands are not listed throughout the framework,
these strands should be incormporated when presenting the content of the cumculum.

The competencies, printed in bold face type, are the required learning standards
for all students. Compelencies do not have o be taught in the order presented in the
framework  The competencies are presented in outlineg form for consistency and
for easy reference throughout the framework. Competencies are intentionally broad
in order to allow school districts and teachers the flexibility to create a curmiculum that
meels lhe needs of their studenis, They may relate o one, many, or all of the
mathematics framework strands and may be combined and taught with other
competencies throughout the school year. Compelencies provide a general
guideline of on-going Instruction, not isolaled unils, activilies, or skills. The
competencies are not intended to be a list of content skilis that are laught and recorded
as "mastered.”

The objectives indicate how competencies can be fulfiled through & progression of
content and concepls at each grade level and course. Many of the objectives are
interrelated rather than sequeantial, which means thal objectives are not intended to
be laught in the specific order in which they are presented. Multiple objectives can
and should be taught at the same time. The Depth of Knowledge (DOK) level is
indicated at the end of each objective.

(1]
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ALGEBRAI
CONTENT STRANDS:
Mumber ard Operations Algebra
Geamelry Measurement

Data Analysis & Probability

Competencies and Objectives:

NUMEBER AND OPERATIONS

1. Understand relationships among numbers and compute fluently. Verify with
technology.

a.

Diagram the relationship among the subsals of the complex number system.
(DOK 2)

b. Compute with rational and radical expressions and complex numbers,
expressing in simplest form. (DOK 1)

c. Evaluate powers of the imaginary unil, /. (DOK 1)

d. Perform computalions, including addition, scalar multiplication, multiplication,
determinants, and inverses on matrices. (DOK 1)

g. Solve applications and problems in mathemafical settings involving arthmetic
and geometric sequences and series. (DOK 3)

f.  Explain and use the inverse relationship between exponantial and logarithmic
expressions. (DOK 2)

g. Use the properties of loganthms to simplify loganthmic expressions and fo find
their approximate values. (DOK 1)

h. 3Solve application problems invalving exponential functions related to growth and
decay. (DOK 3)

ALGEBRA

2. Use algebraic concepts to identify patterns, use multiple representations of
relations and functions, and apply operations to expressions, equations, and
inequalities.

.

b.

Solve compound and absolute value inequalites, graphing and wnting solutions
in interval notation. (DOK 2)

Solve syslems of absolute value and quadratic equations using a variety of
solution methods including graphing. (DOK 2)

Given constraints, find the maximum and minimum value(s) of a system of linear
inequalities and explain your reasoning. (DOK 2)

. Ghven the solution{s) 1o a quadralic equalion, find a quadratic equation o fit the

solution(s) and explain or justify the solution process. (DOK 2)
Use the discriminant 1o classify and predict the types of solutions of quadratic
equations and justify the classification. (DOK 2)
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Factor sums and differences of cubes and factor polynomials by grouping.
(DOK 2)

q. Solve radical equations. (DOK 2)

h. Write equivalent forms of rational expressions using real and complex
conjugates. (DOK 2)

i. Solve equations involving rational expressions and verify solufions. (DOK 2)

|- Explain the resulls of compositions of functions. (DOK 2)

k. Explain the Binomial Theorem and use it o expand binomial expressions raised
lo positive integral powers. (DOK 2)

. Interpret the zeros and maximum or minimum valuse(s) of quadratic functions.
(DO 2)

GEOMETRY

3. Use coordinate geometry to specify locations, describe relationships, and
apply transformations to analyze algebraic relationships.

a. Delermine and justify whether the inverse of a relation or a function exists.
(DOK 2)

b. Classify functions based on sketches of their graphs. (DOK 2)

¢. Sketch and describe transformations of quadratic and absolute value functions
{DOK 2}

d. Represent complex numbers and the sum of complex numbers in a complex
coordinate plane. (DOK 1)

&. ldentify and skelch the essential graphs of the four conic sections: circle,
parabola, ellipse, and hyperbola, (DOK 1)

MEASUREMENT

4. Understand measurable attributes of objects and apply appropriate techniques
and formulas to determine measurements.

d.

b.

Varify the appropriateness of the numercal value and the units of a variable in
an equation. (DOK 2)

Descnbe the level of accuracy of measurements in real-world situations by using
absolute value ineqgualities. (DOK 1)
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DATA ANALYSIS & PROBABILITY

5. Use technology to represent, analyze, and make inferences based on data.

.

o3

Through the use of lechnology, use scatler plots and linear and quadratic
regression analysis to determing an appropriate function to model real-life data.
(DOK 3)

Solve simple combinations. (DOK 2)

. Model a dala sel using the median-fil-method with a lingar equation and make

predictions based on the model and the equation. (DOK 3)

. Identify the difference between permutabtions and combinations and use them to

solve real-world problems. (DOK 2)
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ADVANCED ALGEBRA

Advanced Algebra requires skills developed In earfier courses 1o investigate advanced
lopics such as conic sections, higher-order polynomials, matrices, funchons, and data
representations. The justifications of solutions and solution methods should be expected.
The use of technology, especially graphing calculators, should be an integral part of this
course. The instructional approach should provide opportunities for students to
work together collaboratively and cooperatively as they solve routine and non-
routine problems. Communication strategies should include reading, writing,
speaking, and critical hstening as students present and evaluate mathematical
arguments, proofs, and explanations about their reasoning.  Physical matenals
should continue to be part of the development of mathematical understanding.
Prerequisites for this course include Geometry and Algebra Il. This is a one-half credit
course,

The framework for this course is compnsed of four content strands: number and
operations, algebra, geometry, and data analysis & probability. The five process
strands are problem solving, reasoning & proof, communication,
connections, and representation. The four interrelaled conlent strands along with
lhe five process strands combine to provide conbinuity to the teaching of K — 12
Mathematics. Ewven though the process strands are not listed throughout the framework,
these strands should be incorporated when presenting the content of the curnculum.

The competencies, printed in bold face type, are the required learning standards
for all students. Compelencies do nol have to be taught in the order presented in the
framework. The competencies are presented in oulline form for consistency and
for easy reference throughout the framework. Competencies are intentionally broad
in order o allow school districls and teachers the flexibility to create a cummiculum that
meels the needs of their students, They may relate o one, many, or all of the
malhematics framework strands and may be combined and taught with other
competencies throughout the schoel year. Competencies provide a general
guideline of on-going instruction, not isolated wunits, activities, or skills. The
compeiencies are nof intendead to be a list of content skills that are taught and recorded
as "mastered.”

The objectives indicate how competencies can be fulfilled Ihrough a progression of
content and concepts at each grade level and course. Many of the objectives are
interrelaled rather than sequential, which means thal objectives are naol intended 1o
be taught in the specific order in which they are presented. Multiple objectives can
and should be taught at the same time. The Depth of Knowledge (DOK) level is
indicated at the end of each objective.
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ADVANCED ALGEBRA
CONTENT STRANDS:
Mumber and Operalions Algebra
Geometry

Data Analysis & Probabillity

Competencies and Objectives:

NUMBER AND OPERATIONS
1. Understand and perform computations with different representations of
numbers.
a. Express a series using summation notation. (DOK 2)
b. Evaluate the sum of a series. (DOK 2}
c.. Explain expansion by minors and find the determinant of a 3 x 3 matrnix with that
process, (DOK 2)
d. Use problem-solving strategies to solve non-routing problems. (DOK 3)
e. Solve application problems involving e and exponential functions related to
growth and decay. (DOK 3)
ALGEBRA

2. Use algebraic concepts to identify patterns and use multiple representations
of relations and functions. Apply operations to expressions and equations.

a. Find the sum, difference, product, and quotient of functions, noling any
restrictions on the domain. (DOK 2)

b. Provide a convincing argument {or proof) regarding the inverse relationship of
two funclions. (DO 3)

¢.  Describe patterns found in Pascal's Trangle and explain the relationship lo the
Binomial Theorem. (DOK 2)

d. Wnle and graph the equations of conic sections. (DOK 1)

a. Solve linear-quadratic and quadratic-quadralic systems of equations and
inequalities. (DOK 2)

GEOMETRY

3. Recognize, analyze, and graph conic sections.

a, Describe and explain the conic sections resulling from cutting a cone.  {DOK 1)
b. Explain and perform the geometric constructions of conic sections. (DOK 2)

il
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DATA ANALYSIS & PROBABILITY
4. Apply simple probability and curve fitting to data.

a. Use technology and regression analysis lo determine appropriate quadratic and
cubic functions modeling real-life data. (DOK 3)

ix]
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TRIGONOMETRY

Trigonometry builds on a well-developed geometry and algebra background o explore
the study of unit circles and lrangles. Compulations with complex numbers are
extended. Trgonometne funclions, their properties, and graphs are analyzed and
studied in the context of real and complex numbers. Proofs should include a vanety of
techniques and sophisticaled reasoning should be applied to verbal justifications.
Graphing calculators and software aid students in the analysis and application of
concepls. The instructional approach should provide opportunities for students to
work together collaboratively and cooperatively as they solve routine and non-
routine problems.  Communication strategies should include reading, writing,
speaking, and critical listening as students present and evaluate mathematical
arguments, proofs, and explanations aboul their reasoning. Physical materials
should continue o be part of the development of mathematical understanding.
Trngonometry, a one-half credit course, is taken by students who have successfully
completed Algebra Il and Geometry and is a pre-reguisite for Calculus.

Tha framework for this course Is comprised of four content strands: number and
operations, algebra, geometry, and measurement. The five process strands are
problem solving, reasoning & proof, communication, connections, and
representation. The four interrelated conlent strands along with the five process
strands combine 1o provide continuity 1o the teaching of K — 12 Mathematics. Even
though the process strands are not listed throughout the framework, these strands
should be Incorporated when presenting the content of the curriculum.

The competencies, pnnted in bold face type, are the required learning standards
for all students. Compelencies do not have to be taught in the order presented in the
framework. The competencies are presentad in outline form for consistency and
for easy reference throughout the framework, Compelencies are intentionally broad
in order to allow school districts and teachers the flexibility to create a curriculum thal
meets the needs of their students. They may relate lo one, many, or all of the
mathematics ramework strands and may be combimed and taught with other
competencies throughout the school year Competencies provide a general
guideline of on-going nstruction, nol isolated units, activities, or skills. The
compeatencies are not intended to be a list of content skills that are taught and recorded
as "'mastered.”

The objectives indicate how competencies can be fulfilled through a progression of
contenl and concepts at each grade level and course. Many of the objectives are
interrelated rathar than sequential, which means thal objeclives are nol intended to
be taught in the specific order in which they are presented. Multiple objectives can
and should be taught at the same time. The Depth of Knowledge (DOK) level is
indicated al the end of each objective.

hd
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TRIGONOMETRY
CONTENT STRANDS:
Mumber and COperations Algebra
Geometry Measuremenl

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Represent and compare numbers in various forms and perform operations.

i

Perform conversions across measurement systems including degree lo radian

measurements of angles, radian measurements to degree measurements of

angles, polar to rectangular coordinates, rectangular lo polar coordinates,

reciangular to tigonometric forms of complex numbers. and trigonometnc to
rectangular forms of complex numbers. {DOK 1)

Determine the product and quotient of complex numbers in rigonometric form.
DOK 1)

Lppilj De Mowre's theorem to determine the nth roots of a complex number given
in polar form. (DOK 1)

Explain the addilion formulas for sine and cosine and use them to prove (or

simplify) other trigonometnc functions. (DOK 2)

2. Investigate basic concepts of vectors and operations with vectors.

.

b

G

Recognize and draw different notalions for vectors o represent a gquantity.
{DOK 1)

Analyze properlies of veclors and the effects of these properties on operations
with vectors, (DOK 2)

Apply the fimit definition of e, (DOK 2)

ALGEBRA

3. Compare and produce equivalent forms of trigonometric expressions and
solve trigonometric equations.

apob

Determine the domain and range of trigonometric functions. (DOK 2)

Identify and apply trigonometnic identities. (DOK 2)

Verify identilies analytically and with lechnology. (DOK 2)

Solve trigonometric equations in real-world situaltions or mathematical setlings.
(DOK 2)

03



2007 Mizsisaippl Maiheialics Framewarh Revised

GEOMETRY

4. Use geometric modeling fo analyze trigonometric relationships.

a.

b.

LIse the unit circle o solve real-world applications and problems in mathematical
seflings, (DOK 3)

Apply the six trigonometric functions in relation to a right triangle to solve real-
world applications and problems in mathematical settings. (DOK 3)

Find exact values of tngonometnc funchions of special angles in the unit circle.
(DOK 1)

Recognize, sketch, and interpret graphs of the six Ingonometric functions and
include restrictions on their domain. (DOK 2)

Model and apply night triangle formulas, Law of Sines, and Law of Cosines to
problem-solving situations. (DOK 2)

Use the graph of polar coordinates and associated equalions lo model real-world
applications and mathematical situations. (DOK 2}

MEASUREMENT

5. Select and apply formulas to determine length and area.

d.

Find arc length and seclor area of a circle. {DOK 2)

b. Using graphs of functions of the form f{{} = A sin (Bl + C) or ft) = A cos (Bl + C),

c.

interpret A, B. Cin terms of amplitude, frequency, period, and phase shift.

(DOK 2)

Given one angle and the measures of two adjacent sides, determine the area of a
riangle and explain the process used. (DOK 2)

i
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PRE-CALCULUS

Pre-Calculus covers those skills and objectives necessary for success in calculus.
Topics of study include sequences and series, functions, and higher order polynomials.
Polynomial funclions provide the conlexl for higherorder investigations. Topics are
addressed from a numernc, graphical, and analytical perspective. Technology is lo
be used lo enhance presenlation and understanding of concepts. The instructional
approach should provide opportunities for students to work together
collaboratively and cooperatively as they solve routine and non-routine problems.
Commumnication strategies should include reading, writing, speaking, and critical
listening as students present and evaluale mathematical arguments, proofs, and
explanations about their reasoming. Pre-Calculus, a one-half-credit course, is laken
by students who have successlully completed Algebra Il and Geomelry and is a
prerequisite for Caloulus,

The framework for this course is comprised of four content strands: number and
operations, algebra, geometry, and data analysis & probability. The five process
strands are problem solving, reasoning & proof, communication,
connections, and representation. The four inlerrelated content strands along with
the five process strands combine to provide continuity to the teaching of K — 12
Mathematics. Even though the process strands are nol listed throughout the framework,
these strands should be incorporated when presenting the content of the currculum.

The competencies, printed in bold face type, are the required learming standards
for all students. Competencies do not have to be taught in the order presented in the
framework. The competencies are presented in outline form for consistency and
for easy reference throughout the framework, Competencies are intentionally broad
in order to allow school districts and teachers the llexibility lo create a curriculum that
meets the needs of their students. They may relate to one. many, or all of the
mathematics framework strands and may be combined and taught wilth other
competencies throughout the school year. Competencies provide a general
guideline of on-going nstruction, not isolaled units, activilies, or skills. The
competencies are nol ntended to be a list of content skills that are taught and recorded

as "‘mastered.”

The objectives indicate how competencies can be fulfilled through a progression of
content and concepts al each grade level and course. Many of the objeclives are
interrelated rather than sequential, which means thal objectives are not intended 1o
be taughl in the specific order in which they are presented. Multiple objectives can
and should be taught at the same time. The Depth of Knowledge (DOK) level is
indicated at the end of each objective.
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PRE-CALCULUS

CONTENT STRANDS:

Mumber and Operations Algebra
Geomelry
Data Analysis & Probability

Competencies and Objectives:
NUMBER AND OPERATIONS

1. Explore and illustrate the characteristics and operations connecting
sequences and series.

a. Express sequences and series using recursive and explicit formulas, (DOK 2)

b. Evaluate and apply formulas for arithmetic and geometric sequences and
series, (DOK 2)

t. Calculate limits based on convergent and divergent seres. (DOK 2)

d. Evaluate and apply infinite geometric senes. (DOK 2)

ALGEBRA
2. Analyze, manipulate, and solve equations and inequalities.

a. Determine characlenstics of graphs of parent functions (domain/range,
ncreasing/decreasing intervals, intercepts, symmetry, end behavior, and
asymptotic behavior). (DOK 2)

b. Determine horzontal, vertical, and slant asymplotes and holes of rational
functions and explain how each was found, (DOK 2)

¢. Determine the domain and range of functions, including piece-wise functions.
(DOK 2

d. DEIEH“'LLE the end behawvor of polynomial functions. (DOK 2)

2. Decompose composite functions into componant functions. (DOK 2)

f. Solve exponenlial and loganthmic equations o include real-world applications
(DOK 2}

g. Find the possible rational roots using the Rational Root Thearem.

(DOK 1}

h. Find the zeros of polynomial functions by synthetic division and the Factor
Theorem, (DOK 1)

i Graph and solve quadratic inequalities. (DOK 2)

i. Decompose a rational function info partial fractions, (DOK 2)

fia
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GEOMETRY
3. Recognize, sketch, and transform graphs of functions.

a. Describe the atlribules of graphs and the general equations of parent functions
{linear, quadratic, cubic, absolute value, rational, exponential, logarilhmic, square
rool, cube root, and greatest integer). (DOK 1)

b. Explain the effects of changing the parameters in transformations of functions.
(DOK 2)

c. Predict the shapes of graphs of exponential, logarithmic, rational, and piece-wise
functions, and verify the predichion with and without lechnology. (DOK 2)

d. Relate symmetry of the behavior of even and odd functions. (DOK 2)

DATA ANALYSIS & PROBABILITY
4. Adapt curves to data.
a. Use regrassion methods available through technology to determine appropniate
exponantial and logarithmic functions that model real-life data. (DOK 3)
b. Use regression methods available through technology to determine appropriale
cubic functions that model reak-life data. (DOK 3)
5. Explore and apply fundamental principles of probability.
a. Analyze expressions in summation and factorial notation to solve problems.

(DOK 2)
b. Expand and apply the Binomial Theorem o problem-solving situations. (DOK 2)
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DISCRETE MATHEMATICS

Discrate Mathemalics is the study of processes that involve sequences of Individual or
countable steps as opposed 1o the sludy of continuously changing processes addressed
in Calculus. Topics of study include number systems, logic of compound statements,
mathemaltical induction and recursion, graph theory and set theaory The
mstructional approach should provide opportunities for students to work together
collaboratively and cooperatively as they solve routine and non-routine problems.
Communicalion strategies should include reading, writing, speaking, and critical
listening as students present and evaluate mathematical arguments, proofs, and
explanations aboul their reasoning. Discrete Mathematics, a one-hall credit
course, is designed to provide students who have completed Geometry and Algebra
Il with an overview of concepts needed for computer sclence, electrical engineering, or
fields requiring networking

The framework for this course is comprised of four content strands: number and
operations, algebra, geometry, and data analysis & probability. The five process
strands are problem solving, reasoning & proof, communication,
connections, and representation. The four inlemelated content strands along with
the five process strands combine lo provide continuity 1o the leaching of K — 12
Mathematics. Even though the process strands are nol listed throughout the framework,
lhese strands should be incorporated when presenting the content of the curriculum.

The competencies, printed in bold face type, are the required learning standards
for all students. Competencies do nol have to be taught in the order presented in the
framework. The competencies are presented in outline form for consistency and
for easy reference throughout the framework. Competencies are intentionally broad
in order to allow school districts and teachers the flexibility to create a cumculum that
meels the needs of their students. They may relate to one, many, or all of the
mathematics framework strands and may be combined and taught with other
competencies throughout the school year, Competencies provide a general
guideline of on-going instruction, nol isolated unils, aclivilies, or skills. The
competencies are not intended to be a list of content skills that are taught and recorded
as "maslered.”

The objectives indicate how competencies can be fuffilled through a progression of
conten! and concepts at each grade level and course. Many of the objectives are
interrelated rather than sequential, which means that objectives are not intended fo
be taught in the specific order in which they are presented. Multiple objectives can
and should be taught al the same time. The Depth of Knowledge (DOK) level is
indicated at the end of each objective.

Hi
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DISCRETE MATHEMATICS

CONTENT STRANDS:

Number and Operations Algebra
Geomelry

Data Analysis & Probability
Competencies and Objectives:
NUMBER AND OPERATIONS
1. Explore relationships among number systems.

a. Use matrices to model and solve problems. (DOK 2)
b. Model relationships and solve problems using Graph Theory. (DOK 2)

ALGEBRA

2. Use algebraic methods to represent simple and complex relationships among
statements. Use models to represent patterns and cperations.

a. Dehlne sentence (proposition), and use logic to determine il the sentence is true
or false, (DOK 2)

b. Define simple compound statements: negation, conjunction, disjunction,
contradiction, and tautology using truth tables, (DOK 2)

¢, Define a conditional statement using truth lables, (DOK 2)

d. Apply the principles of logic to determine the validity of arguments. (DOK 3)

2. Define a sequence recursively and explicithy. (DOK 2)

f. Find the explicit formula for a recursivaly-defined sequence using iteration.
(DOK 2)

g. Use mathematical induction to venfy explicit formulas for arthmetic, geometric,

and other sequences and/or series. (DOK 2)
h. Add, sublract, multiply, and divide sets and find unions, intersections,
differences, and complements of sets. (DOK 2)

GEOMETRY

3. Use geometric models to describe and analyze mathematical relationships,
establish the validity of conjectures, and determine solutions to real
applications.

a. Construct a logic circuit from a Boolean expression to determine outpul. (DOK 2)
b. Construct a Boolean expression given a logic circuit. (DOK 2)
c. Construct a logic circuit and Boolean expression given an input/output
table. {DOK 2)
d. Use Venn diagrams lo represent basic operations on sets, (DOK 1)
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Determine the number of vertices and edges as well as walks, paths, and circuits
in a graph.' (DOK 2)

Construct walks, paths, and circuits given an edge/vertex string. (DOK 2)
Determine whether Euler and Hamillonial (Hamiltonian) circuits exist in a given
graph. (DOK 2)

Construct a graph given the adjacency matrix of the graph and vice versa
(DOK 1)

Determine connectivity of a graph using an adjacency matrix. (DOK 1)
Determing the number of walks between wo verlices using powers of the
adjacency matrix. (DOK 2)

Explain why a graph is a tree, (DOK 2)

Determine the level, parent, siblings, ancestors, descendants and height of a
rooled ree (DOK 1)

m. Determine the shorest route in a spanning tree. (DOK 2)

DATA ANALYSIS & PROBABILITY

4. Investigate and explain strategies for solving simple games.

m R = )

Determine the charactenstics that resull in a fair game. (DOK 2)
ldentify winning strategies for basic games. (DOK 3)

Creale and use simulations for probability models. (DOK 3)
Solve problems using discrele random variables. (DOK 2)
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CALCULUS

Calculus is the study of the mathematics of change. The major focus is on differential
and integral calculus, The use of graphing calculators and other technologies are
major components of the course. The instructional approach should provide
opportunities for students to work together collaboratively and cooperatively as
they solve routine and non-routine problems. Commumication strategies should
include reading, wnting, speaking, and cribical listening as students present and
evaluate mathemalical arguments, proofs, and explanations aboul their reasoning
This one-credit course is designed for the student who has a thorough knowledge of
college preparalory mathematics.

The framework for this course |s comprised of four content strands: number and
operations, algebra, geometry, and measurement. The five process strands are
problem solving, reasoning & proof, communication, connections, and
representation. The four interrelated content strands along with the five process
strands combine to provide continuity to the teaching of K — 12 Mathemalics. Even
though the process strands are not listed throughout the framework, these strands
should be incorporated when presenting the content of the curriculum,

The competencies, printed in bold face type, are the required learning standards
for all students. Competencies do not have to be taught in the order presented in the
framework. The competencies are presented in outline form for consistency and
for easy reference throughout the framework. Competencies are intentionally broad
in order to allow school districts and teachers the flexibility to create a curriculum that
meels the needs of their students, They may relate to one, many, or all of the
mathematics framework strands and may be combined and taught with other
competencies throughout the school year. Competencies provide a general
guideline of on-going instruction, not isolated unils, activities, or skilis. The
competencies are nol inlended to be a lisl of content skills that are taught and recorded
as "mastered.”

The objectives indicate how competencies can be fulfilled through a progression of
contenl and concepls al each grade level and course. Many of the objeclives are
interrelated rather than sequential, which means that objectives are not intended lo
be taught in the specific order in which they are presented. Mulliple objectives can
and should be taught at the same time. The Depth of Knowledge (DOK) level is
ndicated at the end of each objective.
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CALCULUS
CONTENT STRANDS:
Number and Operations Algehra
Geomelry Measurement

Competencies and Objectives:
NUMEBER AND OPERATIONS

1. Compute and determine the reasonableness of resulis in mathematical and
real world situations.

a. Estimate imils from graphs or lables. (DOK 2)
b. Estimate numerical denvatives from graphs or tables of data. (DOK 2)
c. Prove statements using mathemalical induction. (DOK 3)

ALGEBRA

2. Demonstrate basic knowledge of functions, including their behavior and
characteristics.

a. Predict and explain the characteristics and behavior of functions and
their graphs {domain, range. increasing/decreasing inlervals, inlercepls,
symmetry, and end behaviar). (DOK 2)

b. Investigate, describe, and determine asymplolic behavior using tables, graphs,
and analytical methods. (DOK 2)

¢. Determing and justify the continuity and discontinuity of functions. (DOK 2)

3. Evaluate limits and communicate an understanding of the limiting process.

a. Solve mathematical situations and application problems involving or using
derivatives, including exponential, logarthmic, and ingonometric functions.
(DOK 2)

Calculate limits using algebraic methods. (DOK 2)

¢. Verfy the behavior and direction of non-determinable limits, (DOK 2)

4

4. Use the definition and formal rules of differentiation to compute derivatives.

a. Slale and apply the formal definihon of a denvative. (DOK 1)

b. Apply differentiation rules to sums, products, quatients, and powers of functions.
(DO 2)

¢. Use the chamn rule and implicit differentiation. (DOK 2)

d. Describe the relationship between differentiability and continuity. (DOK 2)
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5. Apply derivatives to find solutions in a variety of situations.

Deafine a derivative and explain the purpose/utility of the dervative. (DOK 2)
Apply the derivative as a rale of change in varied contexts, including velocity,
spead, and acceleration. (DOK 2)

Apply the derivative lo find tangent lines and normal lines 1o given curves at

given points: (DOK 2)
Predic! and explain the relationships between funclions and thelr denvalives.

(DOK 2}
Maodel rates of change (o solve relaled rale problems. (DOK 2)

Solve optimization problerms. (DOK 2)

6. Employ various integration properties and techniques to evaluate integrals.

b.

State and apply the First and Second Fundamental Theorem of Calculus.

(DOK 2}
Apply the power rule and u-substitution to evaluate indefinile integrals. (DOK 2)

GEOMETRY

7. Use geomelric concepts to gain insights into, answer questions about, and
graph various implications of differentiation.

Demonstrale and explain the differences belween average and Inslantaneous

a.
rates of change. (DOK 2)

b, Apply differentiation lechniques o curve sketching., (DOK 2)

&. Apply Rolle’s Theorem and the Mean Value Theorem and their geomelric
conseguences. (DOK 2)

d. Identify and apply local linear approximations. (DOK 1)

2. Analyze curves with attention to non-decreasing funchons (monotonicity) and
concavily. (DOK 2)

MEASUREMENT

8. Adapt integration methods to model situations to problems.

a. Apply integration to solve problems of area. (DOK 2)
. Utiize integrals to model and find solutions to real-world problems such as

calculating displacement and total distance traveled. (DOK 2)

9. Apply appropriate techniques, tools, and formulas to determine values for the
definite integral.

d.

Interprel the concept of definite Integral as a limit of Riemann sums over equal
subdivisions. (DOK 3)
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STATISTICS

Statistics infroduces students to the major concepts and tools for collecting, analyzing,
and drawing conclusions from data. Four major areas of concentration include data
explorations, design of experiments, production of models using probability, and
simulation and statistical inference. Students are required lo design, conduct, represent,
and interprel statistical and probabiiistic studies. The use of technology will be an integral
part of the course. The instructional approach should provide opportunities for
students to work together collaboratively and cooperatively as they solve routne
and non-roufine problems.  Communication strategies should Include reading,
writing, speaking, and crtical histening as students present and evaluate
mathematical arguments, proofs, and explanations about their reasoning. This
course 15 designed for students who have successfully completed Algebra Il This is a
one-credit course,

The framework for this course is comprised of four content strands. number and
operations, algebra, geometry, and data analysis & probability. The five process
strands are problem solving, reasoning & proof, communication,
connections, and representation. The lour interrelated content strands along with
the five process strands combine to provide continuity to the teaching of K — 12
Mathematics, Even though the process strands are not listed throughout the framework,
these strands should be incorporated when presenting the conlent of the curriculum.

The competencies, pnnted in bold face type, are the required learning standards
for all stludents. Competencies do nol have to be taught in the order presented in the
framework. The competencies are presented in outline form for consistency and
for easy reference throughout the framework. Compelencies are intentionally broad
in order to allow school districts and teachers the flexibility to create a curriculum that
meats the needs of their students. They may relate to one, many, or all of the
mathematics framework strands and may be combined and taught with other
competencies throughout the school year, Competencies provide a general
guideline of on-going mstruclion, not isclated units, actliviies, or skills. The
competencies are not intended to be a list of content skills that are taught and recorded
as "‘mastered.”

The objectives indicate how compelencies can be fulfilled through a progression of
caontenl and concepls at each grade level and course. Many of the objectives are
interrelated rather than sequential, which means thal objeclives are not intended lo
be taught in the specific order in which thay are presented. Multiple objectives can
and should be taught at the same time. The Depth of Knowledge (DOK) level is
indicated al the end of each objective.



2007 Missizsiop Mathemalics Framawork Rowsad

'STATISTICS
CONTENT STRANDS:
Number and Dperations Algebra
Geomelry

Data Analysis & Probahility

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Explore phenomena using probability and simulation. Compute appropriate
statistical and probabilistic measures.

d,

sgow

—
1

h.

Describe the comparison of center and spread within groups and between or
across group vanation. (DOK 2)

Interpret and apply the concept of the Law of Large Numbers. (DOK 2)

Apply the counting principles, including permutations and combinations. (DOK 1)
Construct and interpret sample spaces, events, and tree diagrams. (DOK 2)
Identify types of events, including mutually exclusive, independent, and
complements. (DOK 1)

Calculate geometnc probability using two-dimensional models, and explain the
processes used. (DOK 2)

Create simulations and experiments that comelate to theoratical probability,

(DOK 2)

Use Markov Chams to calculate probability by constructing matrix models, (DOK 2)
Apply the concept of a random variable to generate and interpret probability
distributions, (DOK 2)

ALGEBRA

2. Analyze one and two variable data using algebraic concepts and methods.

el

.

Analyze and describe outliers and shape of the dala including linearity and
correlation across graphs and dala sets. (DOK 2)

Calculate mean, median, mode, standard deviation, z-scores, l-scores, quarliles,
and ranges, and explain their applications. (DOK 2}

Select and use approprate statistical methods in decision-making and hypothesis
testing. (DOK 2)

. Use algebraic concepis and methods lo determine mathematical models of best fil.

(DOK 2)
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GEOMETRY

3. Design an appropriate form of displaying data collected, whether in tabular or
graphic form.

d.

b

Organize data using graphs thal are appropriale o the data set, including
frequency distributions, stacked line and bar graphs, stem-and-leaf plots, scatter
plot, frequency polygon, and histograms. (DOK 2)

Determine and justify the graph type that best represents a given set of data.
{DOK 2}

¢. Creale graphs with scales that fairly display the data, (DOK 2)

DATA ANALYSIS & PROBABILITY

4. Collect, read, interpret, and analyze data as it relates to the real world.

a.

Make inferences and predictions from charls, lables, and graphs thal summarize
data. (DOK 3)

Determine the most appropriate measure to describe 3 dala set, including mean,
median, mode, standard deviation, and vanance: (DOK 2)

Use curve-fitting to make predictions from collected data. (DOK 2)

Explain and defend regression models using correlation coellicients and residuals.
({DOK 2)

5. Design a study by clarifying a question and deciding upon a method of data
collection and analysis.

.

Design and execute a statishical expenment, including the preparation of a report
that communicates the statement of the problem, methodology, results, and
conclusions. (DOK 4)

Explain the generalizability of results and types of conclusions that can be drawn
from observalional studies, empincal expenments, and surveys. (DOK 2)
Analyze sources of bias and sampling erron(s) in studies. (DOK 3)

. Compare and contrasl sampling methods, including simple random sampling.

stratified random sampling. and cluster sampling with regard to benefits and
trade-offs. (DOK 2)

T
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SURVEY OF MATHEMATICAL TOPICS

survey of Mathemaltical Topics is designed o provide sludents with the skills necessary
in making wise financial decisions. The basic concepts ol algebra will be reviewed and
axtended as students solve real-life problems that affect them and their families. This
course will provide skills in probability and slatistics, logic, linear programming, and
regression analysis. Students are encouraged (o use a variety of techniques and
appropriate lechnology (calculators andfor computers) lo solve problems.  The
instructional approach should provide opportunities for students te work together
collaboratively and cooperatively as they solve routine and non-routine problems.
Communication strategies should include reading, writing, speaking, and critical
lislening as students present and evaluale mathematical arguments, proofs, and
explanations about their reasoning. This course s designed for sludenls who have
successfully completed Algebra |, Geometry, andior Algebra Il. This is a one-credit
COUrse

The framework for this course is comprised of three content strands: number and
operations, algebra, and data analysis & probability. The five process strands are
problem solving, reasoning & proof, communication, connections, and
representation. The three interrelated content strands along with the five process
strands combine o provide continuity to the teaching of K — 12 Mathematics. Even
thowrgh the process strands are not listed throughout the framework, these strands
should be incorporated when presenling the contenl of the curriculum.

The competencies, printed in bold face type, are the required learning standards
for all students. Competencies do not have to be taught in the order presented in the
framework. The competencies are presented in outline form for consistency and
for easy reference throughout the framework. Competencies are inlentionally broad
in order 0 allow school districts and teachers the flexibility to create a curriculum that
meets the needs of their studenls. They may relate lo one, many, or all of the
mathematics framework strands and may be combined and taught with other
competencies throughout the school year. Competencies provide a genersl
guideline of on-going instruction, not isolaled unils, activities, or skills. The
competencies are not intended to be a list of content skills that are taught and recorded
as “mastered.”

The objectives indicate how compelencies can be fulfilled through a progression of
contenl and concepls at each grade level and course. Many of the objectives are
interrelated rather than sequential, which means thal objectlives are nol intended 1o
be taught in the specific order in which they are presented.  Multiple objectives can
and should be taught at the same time. The Depth of Knowledge (DOK) level is
indicaled atl the end of each objective.

T
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SURVEY OF MATHEMATICAL TOPICS

CONTENT STRANDS:

Number and Operations Algebra
Data Analysis & Probability

Competencies and Objectives:

NUMBER AND OPERATIONS

1. Compute, analyze, and develop a variety of skills necessary to manage personal
and business finance to include aspects of employer-employee decision making
and consumer credit.

a. Develop a household budgel. (DOK 2)

b. Use and apply basic accourting procedures lo maintain and balance a
chackbook. (DOK 2)

¢ ldenlify the terminology and apply the process of filing personal income tax.
(DOK 2)

d. ldentify and explain the componenls and processes involved in the purchase,
operation, and maintenance of a personal vehicle, (DOK 2)

e. Determine the advantages and disadvantages of housing altermatives. (DOK 2)

f. Use information and dala 1o make sound decisions regarding personal savings.
(DOK 3)

g. |ldentity life and health insurance terminology and apply it o real world situations.
(DOK 2)

h. Compute and compare various forms of eamings and calculate gross pay,
deductions, and nel pay. (DOK 2)

I. Compare and conltrast the finances of credit cards, (DOK 2)

I ldentify and evaluatle modes of transporiation. (DOK 2)

k. ldentify and explain the components and processes involved In the stock market
and apply them to real world applications. (DOK 2)

ALGEBRA
2. |dentify and apply the practices that affect employer and employee decision-
making.
a. ldenlify and apply appropnale algebraic formulas 1o personal finance situations.

b.
it

(DOK 2)

Apply linear programming lo busness decisions. (DOK 2)

ldentify and apply appropriate algebraic formulas lo personal and business
investments, (DOK 2)

TH
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3. Demonstrate an understanding of the impact of consumer credit.

a. ldentify and explain the advantages and disadvantages of installment loans.
(DCK 2)
b. ldentify and apply appropriate algebraic formulas to consumer credil. (DOK 2)

DATA ANALYSIS & PROBABILITY
4. Collect and apply information for planning a trip.

Investigate and evaluate modes of transportation. (DOK 2)
Create a travel budget. (DOK 2)

Make travel plans based upon airine schedules, (DOK 2)
Apply map-reading skills. (DOK 1)

Apply appropriate formulas used for planning a tip, (DOK 1)

oo oe
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INTRODUCTION TO ENGINEERING

Introduction 1o Engineanng s a unigque projecis-based course designad (o give sludents an
opporunily to evaluate their inlerest In engineaenng.  Nol only will students learm aboul whatl
enginaers do, they will alzo understand the differences in vanous types of enginesning
professions.  Focus is given fo civil, mechanical, elecirnical, chemical. and geaclogical
engineering, as wall as computer science.  The highly emphasized problam-solving skills
promaoted in this course should be usaful to bolh the enginesring and non-enginearing bound
studenls.

Enginears solve problems. Enginesrs design new things, Engineers undarstand how things
wiork, This course infroduces sludents to fundamenisl engimesning concepls and encourages
the use of creative. innovative, problam-solving skills. Students actively engage in hands-on
design projects and paricipate on enginearing feams as often as possibloe. Typical course
projects may include bul are not limited (o the following: Design and buldd an aulomaled colfes
maker; Analyze gas chromatography (GC) lab data to solve a chemical cnme scene myslery
{pelsons); Design and build a throwing device capable of hitting a target 20 feet away, Design a
swimming pool on a steep hill; Ranforce a model building lo withstand a simulatod earthquake;
Create and program an animated cartoon using virual world software; Design and build an AM
radio; and Study and evaluale the engineermg aspects of the most calastrophic dam failure in
LS. history.

The frameweork is comprised of five content strands. number and operations, algebra,
geometry, measurament, and data analysis & probability. The five process strands aro
problem solving, reasoning & proof, communication, connections, and
representation.  The five interrelaled content strands along with the five process slrands
combine to provide continuity lo the teaching of K — 12 Mathemalics. Even though the process
sirands are not listed throughout the framework, these strands should be incorporated when
presenting the content of the curnculum

The competencies, printed in bold face type, are the required learming standards for all
students. Compelencies do nol have lo be laughl in the order presented in the framework,
The compelencies are presented in outline form for consistency and for easy reference
throughout the ramework. Compelencies are intentionally broad in order o allow school
districts and teachers the flexibihty o create a cumculum thal meets the needs of their
students. They may relate to one, many, or all of the mathematics framework strands and may
ba combined and faught with other competencies throughout the school year.
Competencies provide a general guideline of on-going instruction, not isolated  units,
activities, or skifls. The competencies are nol intended to be a lisl of contenl skills that are
taught and recorded as “masterad.”

The objectives indicate how competencies can be fulfiled through a prograssion of conlent
and concepls al each grade level and course. Many of the objectives are inferrelated rather
than seguential, which means that objectives are not intended o be taught in the specific
ordar in which they are presented. Multipla cbjectives can and should be taught at the
same tme. The Depth of Knowledge (DOK) level 15 indicaled atl the end of each
obhjective.
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INTRODUCTION TO ENGINEERING

CONTENT STRANDS:
Number and Operations Algebra
Geometry Measurement

Data Analysis & Probability
Competencies and Objectives:
NUMBER AND OPERATIONS
1. Compute unit conversions and illustrate graphical interpretations.

Convert units using a standardized method. (DOK 1)

Convert decimal to binary numbers and binary to decimal numbers. (DOK 1)
Interprel analytical data for graphical depiction. (DOK 2)

Determine the proper outputs from graphical configurations of numeric value.
(DOK 2}

. Determine and convert the values of molanly, weight percent, mass percent,
volume percent, and ppm of chemical solutions by hand calculations and Excel
spreadsheel calculations. (DOK 1)

oo

ALGEBRA
2. Apply algebraic equations and functions to engineering situations.

a. Wnte mass and energy balance equations to solve for some unknown value:
(DO 2)

b. Find voltage, current, resistance, and solve power in series, parallel, and
complex electric circuil theory problems using simullaneous equations
genarated from Ohm's Law, Kirchhoff's Violtage Law, and Kirchholf's Current
Law (i.a., 3 equations and 3 unknowns). (DOK 2)

c. Graph a "Line of Besl Fit" from given lab data and determine the degree of
lineanty |:F{E value), slope of the fine, and equation of the line, (DOK 2)

d. Determine the BTU requirements and associaled ulility costs of an engineenng
operation. {DOK 2)

GEOMETRY
3. Apply geometric principles to engineering situations.

a. Solve general surveying problems. (DOK 2)

b, Compute dynamic mement calculations using numeric values as weall as
geometric/spatial positions, (DOK 2)

c. Calculate seepage under a dam and interpret a geological flownet diagram.
(DO 2)

sl
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d. Identify the five basic types of internal stresses in structural members, (DOK 1)
2. Select oplimal geometric shapes for providing structural support, (DOK 2)
f.  Calculate the maximum force a member can withstand before failure. (DOK 2)

MEASUREMENT

4. Apply fundamental concepts of measurement such as time, distance, area,
and volume with principles of engineering in a variety of contexts.

Mote: This is a projecis-based course. The teaching strategies to accompany
the following three items are an integral part of the course.

a. Design and construct a chemical engineering system to meet specific criteria.
(DOK 4)
b. Design and construct an electronic device lo meet specific criteria. (DOK 4)
¢. Design and canstruct a mechanical device 10 meel specific crileria. (DOK 4)
DATA ANALYSIS & PROBABILITY

3. Interpret charts, graphs, and other data obtained from actual or hypothetical
engineering events and situations.

a. Evaluate a lalled enginearing project. (DOK 4)

"



