PROPOSED REGULATION OF THE
STATE BOARD OF EDUCATION
L CB File No. R155-06

July 25, 2006

EXPLANATION — Matter initalicsis new; matter in brackets [emitted-material] is material to be omitted.

AUTHORITY': 8§81-10, NRS 385.080 and 389.520.

A REGULATION relating to education; revising provisions governing academic standards for
courses of study in mathematics for grades kindergarten through 12th; and providing
other matters properly relating thereto.

Section 1. NAC 389.236 is hereby amended to read as follows:

389.236 Instruction in kindergarten in mathematics must be designed so that pupils meet the
following performance standards by the completion of kindergarten:

1. For the areas of numbers, number sense and computation, to solve problems,
communicate, reason and make connections within and beyond the field of mathematics, a pupil
must accurately calculate and use estimation techniques, number relationships, operation rules
and algorithms, and determine the reasonabl eness of answers and the accuracy of solutions. A
pupil must demonstrate the ability to:

(8) fleoconcreleonieciclo-modesmslesamsandditierences:

—b)} Countto 20 f;

—e)} by demonstrating one-to-one correspondence using objects,

(b) Recognize, read and write numbers from O through 10;

--1--
L CB Draft of Proposed Regulation R155-06



8 Ul

(c) Identify the ordinal positions from first through third {} ;

(d) Match the number of objectsin a set to the correct numeral 0 through 10;

(e) Recognize relationships of morethan, lessthan and equal to; and

(f) Use concrete objects to model simple addition and subtraction.

2. For the areas of patterns, functions and algebra, to solve problems, communicate, reason
and make connections within and beyond the field of mathematics, a pupil must use various
algebraic methods to analyze, illustrate, extend and create numerous representations, including,
without limitation, words, numbers, tables, and graphs of patterns, functions and algebraic
relations. A pupil must demonstrate the ability to:

@ I | deseribe obiects by gimil . :

5 : ool . and
—e}} Identify and create sets of objects containing unequal frumbers-of-tems-deseribing)
amounts, and describe them as fmere} greater than or less |} than; and

(b) ldentify attributes used to sort objects.

3. For the area of measurement, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must use appropriate tools and
techniques of measurement to determine, estimate, record and verify direct and indirect
measurements. A pupil must demonstrate the ability to:

(@) Compare, fand} order and describe objects by size ; [-communicating-thelr-similarities

(b) Identify and sort pennies, nickels and dimes; and

(c) Recite, in order, the days of the week.
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4. For the areas of spatial relationships, logic and geometry, to solve problems,
communicate and make connections within and beyond the field of mathematics, a pupil must
identify, represent, verify and apply spatial relationships and geometric properties. A pupil must
demonstrate the ability to:

() Identify two-dimensional shapes such as circles, triangles and rectangles, including
squares, regardless of orientation;

(b)

Demonstrate an understanding of position words to place objects, including, without

limitation, before and after, far and near, and over and under;

(c) Identify two-dimensional figures as they appear in the environment, such as windows are
shaped like rectangles {} ;

(d) Identify three-dimensional figures asthey appear in the environment;

(e) Sort and classify objects by color and shape; and

(f) Put eventsin alogical sequence.

5. For the area of data analysis, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must collect, organize, display,
interpret and analyze data to determine statistical relationships and probability projections. A
pupil must demonstrate the ability to feoHect-and-deseribedatal :

(a) Collect, organize and record data using objects and pictures; and

(b) Represent data in a variety of ways in response to questions posed by teachers.

6. For the area of problem solving, to develop the ability to solve problems, a pupil must
engage in developmentally appropriate opportunities for problem solving in which thereisa

need to use various approaches to investigate and understand mathematical concepts to formulate
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problems, find solutions to problems, develop and apply strategies to solve problems, and

integrate mathematical reasoning, communication and connections. A pupil must demonstrate

the ability to:

—{ey—Transter-and-generalizel Apply previous experience and knowledge to new problem-
solving situations;

(e : : b ing:

—{H} (b) Explain and verify results |--and
—g)} with respect to the original problem;

(c) Try morethan one strategy to solve a problem when the first strategy proves
unsuccessful; and

(d) Usetechnology fasateeHnpreblem-sohving] , including, without limitation, a
calculator, to develop mathematical concepts.

7. For the area of mathematical communication, to develop the ability to communicate
mathematically, a pupil must solve problems in which there is a need to obtain information f;
translatethe} in everyday life by reading, listening and observing to trandate information into
mathematical language and symbols, process fthe} information mathematically , discuss and
exchange ideas about mathematics as part of learning, read various fiction and nonfiction
texts to learn about mathematics and present the results in written, oral and visual formats. A

pupil must demonstrate the ability to:
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relatienships] Use inquiry techniques to solve mathematical problems;

(b) Represent and communicate mathematical ideas using physical materials, models,
pictures or writing;

(c) Identify and translate key words and phrases that imply mathematical operations; and

(d) Communicate strategies and solutions to mathematical problems by using oral and
written expression of everyday language.

8. For the area of mathematical reasoning, to develop the ability to reason mathematically, a
pupil must solve problems in which there is a need to investigate [significant} mathematical ideas
and construct the pupil’s own learning in all content areas to fjustify-and-enrhanee} reinforce and
extend the pupil’ s ability to fthink-and} reason logically [}, reflect on, clarify and justify his
thinking, ask questionsto extend hislearning, use patterns and relationships to analyze

mathematical situations, and determine relevant, irrelevant and sufficient information to solve

mathematical problems. A pupil must demonstrate the ability to:
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Draw logical conclusions about mathematical problems;

(b) Discussthe steps used to solve a mathematical problem; and

(c) Justify and explain the solutions to problems using physical models.

9. For the area of mathematical connections, to develop the ability to make mathematical
connections, a pupil must solve problems in which there is a need to view mathematics as an
integrated whole, including linking new concepts to prior knowledge, identifying relationships
between content strands and integrating mathematics with other disciplines, thereby allowing the
flexibility to approach problemsin avariety of ways within and beyond the field of mathematics.

A pupil must demonstrate the ability to:

—)}} Apply mathematical thinking and modeling to solve problems that arise in other

disciplines, including, without limitation, rhythm in music and motion in science; and
(b) Identify mathematics used in everyday life.

Sec. 2. NAC 389.2419 is hereby amended to read as follows:
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389.2419 By the end of thefirst grade, pupils must know and be able to do everything
required in kindergarten for mathematics offered in public schools. Instruction in the first grade
in mathematics must be designed so that pupils meet the following performance standards by the
completion of the first grade:

1. For the areas of numbers, number sense and computation, to solve problems,
communicate, reason and make connections within and beyond the field of mathematics, a pupil
must accurately calculate and use estimation techniques, number relationships, operation rules
and algorithms, and determine the reasonableness of answers and the accuracy of solutions. A
pupil must demonstrate the ability to:

(@) Identify and model basic addition facts, sums through {206} 10, and the corresponding
subtraction facts,

(b) PWirite-medel-and-deseribe-one-stepl Model the meaning of addition and subtraction
Hereblems:} in a variety of ways, including, without limitation, the comparison of sets using
objects, pictorial representations and symbols;

(c) Usethe patternsin numbers and modelsto count by f1s;} 2s, 5s and 10s to 100;

(d) Read, write, order and compare numbers from 0 through 100;

(e) Estimate the number of objectsin a set through 10 [;} and verify by counting;

(f) Read and write frumberwordsfrom-0} numbers as words through 10;

(9) fYse} Identify the ordinal positions from 1st through 10th;

(h) fJse} Write, model, read and identify place value positions of 1s and 10s; fand}

(i) Identify the value of a given digit in the 1sand 10s place;

(j) Identify and model awhole fand-one-halt} ;

(k) Identify and model 1/2 astwo equal parts of a whole or a set of objects;
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(1) Create, compare and describe sets of objects and numbers from 0 through 100 as
greater than, lessthan or equal to;

(m) Demonstrate the joining and separating of setswith 20 or fewer objects; and

(n) Describe addition, subtraction and equality by using mathematical vocabulary and
symbols.

2. For the areas of patterns, functions and algebra, to solve problems, communicate, reason
and make connections within and beyond the field of mathematics, a pupil must use various
algebraic methods to analyze, illustrate, extend and create numerous representations, including,
without limitation, words, numbers, tables, and graphs of patterns, functions and algebraic
relations. A pupil must demonstrate the ability to:

(@) Recognize, describe, extend and create simple repeating patterns using symbols, objects

and manipulatives; fand

(b) Recognize that the unknown variable in an addition or a subtraction equation

represents a missing value that will make the statement true; and

(c) Create, compare and describe sets of objects as greater than, less than or equal to.

3. For the area of measurement, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must use appropriate tools and
techniques of measurement to determine, estimate, record and verify direct and indirect
measurements. A pupil must demonstrate the ability to:

(&) Compare, describe, represent and order objects by length and weight ; [;-communicating

it cirnil st ! it .
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(b) Compare and measure length and weight, using nonstandard units of measurement;
(c) Determine the value of any set of pennies, nickels and dimes;
(d) Recite the months of the year in order;

(e) Useacaendar to identify the days, weeks, months and year; and

(f) Read time to the nearest hour . fanrd-hal-heur-and
) Distinguish] I L right.]

4. For the areas of spatial relationships, logic and geometry, to solve problems,
communicate and make connections within and beyond the field of mathematics, a pupil must
identify, represent, verify and apply spatial relationships and geometric properties. A pupil must
demonstrate the ability to:

(@) Name, sort and sketch two-dimensional shapes such as circles, triangles and rectangles,
including squares, regardless of orientation;

(b) FJse} Demonstrate an understanding of position words fsueh-asbetween,teft"or
“nearte-describe} , including, without limitation, up and down, left and right, top and bottom,
and between and middle, by describing the relative location of objects; fand}

(c) Identify and replicate two-dimensional designsthat contain aline of symmetry [} ;

(d) Identify and name three-dimensional figures as they appear in the environment;

(e) Sort and classify objects by size or thickness; and

(f) ldentify what comes next in a step-by-step story or event sequence.

5. For the area of data analysis, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must collect, organize, display,

interpret and analyze data to determine statistical relationships and probability projections. A

pupil must demonstrate the ability to feoHect-and-deseribedata} :
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(a) Callect, organize and record data in response to questions posed by a teacher and other
pupils, and

(b) Usetally marksto represent data.

6. For the area of problem solving, to develop the ability to solve problems, a pupil must
engage in developmentally appropriate opportunities for problem solving in which thereisa
need to use various approaches to investigate and understand mathematical concepts to formulate
problems, find solutions to problems, develop and apply strategies to solve problems, and
integrate mathematical reasoning, communication and connections. A pupil must demonstrate

the ability to:

—®} Apply previous experience and knowledge to new problem-solving situations,

(b) Explain and verify results f-and
—g)} with respect to the original problem;

(c) Try morethan one strategy to solve a problem when the first strategy proves
unsuccessful; and

(d) Usetechnology fasateeHnpreblem-solving] , including, without limitation, a
calculator, to develop mathematical concepts.

7. For the area of mathematical communication, to develop the ability to communicate

mathematically, a pupil must solve problems in which there is a need to obtain information 5
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transtate thel in everyday life by reading, listening and observing to translate information into
mathematical language and symbols, process fthe} information mathematically, discuss and
exchange ideas about mathematics as part of learning, read various fiction and nonfiction
textsto learn about mathematics and present the resultsin written, oral and visual formats. A

pupil must demonstrate the ability to:

—{e}} Usephysica [;pictoriaand-symbelic-formst materials, models, pictures or writing to
represent and communicate mathematical ideas fard-relationships] ;

(b) Useinquiry techniques to solve mathematical problems,

(c) Identify and translate key words and phrases that imply mathematical operations; and

(d) Communicate strategies and solutions to mathematical problems by using oral and
written expression of everyday language.

8. For the area of mathematical reasoning, to develop the ability to reason mathematically, a
pupil must solve problems in which there is a need to investigate [significant} mathematical ideas
and construct his own learning in all content areas to fjustify-and-enhance} reinforce and extend
his ability to fthink-and} reason logically [}, reflect on, clarify and justify his thinking, ask

guestions to extend hislearning, use patterns and relationships to analyze mathematical
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situations, and determine relevant, irrelevant and sufficient information to solve mathematical

problems. A pupil must demonstrate the ability to:

Draw logical conclusions about mathematical problems;

(b) Discussthe steps used to solve a mathematical problem; and

(c) Justify and explain the solutions to problems using physical models.

9. For the area of mathematical connections, to develop the ability to make mathematical
connections, a pupil must solve problems in which there is a need to view mathematics as an
integrated whole, including linking new concepts to prior knowledge, identifying relationships
between content strands and integrating mathematics with other disciplines, thereby allowing the
flexibility to approach problemsin avariety of ways within and beyond the field of mathematics.

A pupil must demonstrate the ability to:
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—e} Apply mathematical thinking and modeling to solve problems that arise in other

disciplines, including, without limitation, rhythm in music and motion in science; and

(b) Identify mathematics used in everyday life.

Sec. 3. NAC 389.2435 is hereby amended to read as follows:

389.2435 By the end of the second grade, pupils must know and be able to do everything
required in the previous grades for courses in mathematics offered in public schools. Instruction
in the second grade in mathematics must be designed so that pupils meet the following
performance standards by the completion of the second grade:

1. For the areas of numbers, number sense and computation, to solve problems,
communicate, reason and make connections within and beyond the field of mathematics, a pupil
must accurately calculate and use estimation techniques, number relationships, operation rules
and algorithms, and determine the reasonabl eness of answers and the accuracy of solutions. A
pupil must demonstrate the ability to:

(@) Identify and model basic addition facts for sums through 18 and the corresponding
subtraction facts;

(b) Immediately recall from memory basic addition facts for sums through {26} 18 and the
corresponding subtraction facts;

(c) Add and subtract fruttiplace} one-digit and two-digit numbers without regrouping;

(d) Generate [;-write} and solve one-step addition and subtraction problems based on practical

situations;
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() ‘bersisme oo o o ol e s
—{H} Usethe patternsin numbers to skip count;

(f) Estimate the number of objectsin a set through 20 |;
—{hy} and verify by counting;

(9) Read and write numbers as words through 20 fard-use-medeling-and-tdentifying-forthe

(h) Identify and model the unit fractions 1/2 and 1/4 as equal parts of awhole |-} or set of
objects,

(i) Identify, use and model place value positions of 1s, 10s and 100s;

() Identify the value of a given digit in the 1s, 10s and 100s place;

(K) ldentify equal parts of a whole;

(I) Read, write, compare and order numbers from O through 999;

(m) ldentify the 1st through 20th ordinal positions;

(n) Create, compare and describe sets of objects and numbers from 1 through 100 as
greater than, lessthan or equal to;

(o) Model addition and subtraction in a variety of ways using pictorial representations and
symbolsto illustrate subtraction of sets, comparison of sets and missing addends; and

(p) Reinforcethe use of mathematical vocabulary and symbols to describe addition,

subtraction and equality.

--14--
L CB Draft of Proposed Regulation R155-06



2. For the areas of patterns, functions and algebra, to solve problems, communicate, reason
and make connections within and beyond the field of mathematics, a pupil must use various
algebraic methods to analyze, illustrate, extend and create numerous representations, including,
without limitation, words, numbers, tables, and graphs of patterns, functions and algebraic
relations. A pupil must demonstrate the ability to:

(@) Recognize, describe, extend, create and use repeating and increasing patterns, symbols,

objects and manipulatives to solve problems;

patterns and their extensions to solve problems;

(c) Model, explain and identify missing operations and missing numbersin open number
sentences involving number facts in addition and subtraction;

(d) Complete number sentences using the words plus, minus, greater than, lessthan or
equal to, as appropriate, or using the corresponding symbol; and

() Represent mathematical situations using numbers, symbols and words.

3. For the area of measurement, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must use appropriate tools and
techniques of measurement to determine, estimate, record and verify direct and indirect
measurements. A pupil must demonstrate the ability to:

(&) Compare and order objects by various measurable attributes, including, without
limitation, time, temperature, length, weight, capacity and area, and describe and define those

various attributes;
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(b) Compare objects to standard whole units to ascertain objects that are greater than, less

than 5} or equal to agiven unit ;

(c) Determine the value of any given set of coins;

(d)

—e}} Read the time of day to the nearest half hour and quarter hour fand-distirguisa-between

143 ” 113 ” .
H

(e) Recognize equivalent combinations of coins;

(f) Usedecimalsto show amounts of money;

(g) Useelapsed timein one hour increments, beginning on the hour, to determine the start
time, end time and elapsed time; and

(h) Recognizethat there are 12 monthsin 1 year, 7 daysin 1 week and 24 hoursin 1 day.

4. For the areas of spatial relationships, logic and geometry, to solve problems,
communicate and make connections within and beyond the field of mathematics, a pupil must
identify, represent, verify and apply spatial relationships and geometric properties. A pupil must
demonstrate the ability to:

(a) Describe, sketch and compare feireles-triangles-and-rectangles-Hhetuding-squares;

shapes without regard to orientation;

(b) Identify shapes that are congruent {;
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—{e)} and similar, including, without limitation, circles, triangles, rectangles and squares;

(c) Identify symmetry in figures as they appear in the environment fand-ereate figuresand
—te}t;

(d) Identify, name, sort [;-deseribe-compare-and-contrast} and describe two-dimensiona and
three-dimensional geometric figures f-} and objects, including, without limitation, a circle,
sphere, square and cube; and

(e) Sort and classify objects by two or more attributes.

5. For the area of data analysis, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must collect, organize, display,

interpret and analyze data to determine statistical relationships and probability projections. A

pupil must demonstrate the ability to feeHect-erganizerecord-and-explain-the-classification-of
el coeple o onle L

(a) Callect, record and classify data in response to questions posed by a teacher and other
pupils;

(b) Usetables, pictographs and bar graphsto represent data; and

(c) Useinformal concepts of probability, including, without limitation, certain and
impossible probability, to make predictions about future events.

6. For the area of problem solving, to develop the ability to solve problems, a pupil must
engage in developmentally appropriate opportunities for problem solving in which thereisa
need to use various approaches to investigate and understand mathematical concepts to formulate

problems, find solutions to problems, develop and apply strategies to solve problems, and
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integrate mathematical reasoning, communication and connections. A pupil must demonstrate

the ability to:

—{e)y—Transter-and-generalizel Apply previous experience and knowledge to new problem-
solving situations,

(e : : b ing:

—g)} (b) Explain and verify results with respect to the original problem,;

(c) Try morethan one strategy to solve a problem when the first strategy proves
unsuccessful; and

(d) Usetechnology fasateskinpreblem-sohving:] , including, without limitation, a
calculator, to develop mathematical concepts.

7. For the area of mathematical communication, to develop the ability to communicate
mathematically, a pupil must solve problems in which there is a need to obtain information f;
translatethe} in everyday life by reading, listening and observing to trandate information into
mathematical language and symbols, process fthe} information mathematically , discuss and
exchange ideas about mathematics as part of learning, read various fiction and nonfiction

texts to learn about mathematics and present the results in written, oral and visual formats. A

pupil must demonstrate the ability to:
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rdeaspresented--varrous writtenr-and-eral-ferms} Use inquiry techniques to solve

mathematical problems;

(b) Represent and communicate mathematical ideas using physical materials, models,
pictures or writing;

(c) Identify and translate key words and phrases that imply mathematical operations; and

(d) Communicate strategies and solutions to mathematical problems using oral and written
expression of everyday language.

8. For the area of mathematical reasoning, to develop the ability to reason mathematically, a
pupil must solve problems in which there is a need to investigate [significant} mathematical ideas
and construct his own learning in all content areas to fjustify-and-enhance} reinforce and extend
his ability to fthink-and} reason logically [}, reflect on, clarify and justify histhinking, ask
guestions to extend hislearning, use patterns and relationships to analyze mathematical

situations, and determine relevant, irrelevant and sufficient information to solve mathematical

problems. A pupil must demonstrate the ability to:
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eontexts:} Draw logical conclusions about mathematical problems,

(b) Discussthe steps used to solve a mathematical problem; and

(c) Justify and explain the solutions to problems using physical models.

9. For the area of mathematical connections, to develop the ability to make mathematical
connections, a pupil must solve problems in which there is a need to view mathematics as an
integrated whole, including linking new concepts to prior knowledge, identifying relationships
between content strands and integrating mathematics with other disciplines, thereby allowing the
flexibility to approach problemsin avariety of ways within and beyond the field of mathematics.

A pupil must demonstrate the ability to:
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—H} Apply mathematical thinking and modeling to solve problemsthat arise in other
disciplines, including, without limitation, rhythm in music and motion in science; and

(b) Identify mathematics used in everyday life.

Sec. 4. NAC 389.251 is hereby amended to read as follows:

389.251 By the end of the third grade, pupils must know and be able to do everything
required in the previous grades for courses in mathematics offered in public schools. Instruction
in the third grade in mathematics must be designed so that pupils meet the following
performance standards by the completion of the third grade:

1. For the areas of numbers, number sense and computation, to solve problems,
communicate, reason and make connections within and beyond the field of mathematics, a pupil
must accurately calculate and use estimation techniques, number relationships, operation rules
and algorithms, and determine the reasonabl eness of answers and the accuracy of solutions. A
pupil must demonstrate the ability to:

(@ Immediately recall and use addition and subtraction facts fandl} ;

(b) I'mmediately recall multiplication facts for products through 81;

HB) () Add and subtract fmutiplace} two-digit and three-digit numbers with and without
regrouping;

He)} (d) Generate and solve two-step addition and subtraction problems based on practical

situations

—{et;
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—e);
(f) Add and subtract decimals {that-represent-ameunts-ef-meney;

-} using money as a model;

, Write, compare and

()1 9,999;

(h) Read and write numbers as words through 100;

(i) Use, model and identify the place value positions fthreugh-16,000;

1,000s;

() Identify the value of a given digit in the 1s, 10s, 100s and 1,000s place;

(k) Identify and model the unit fractions 1/2, 1/3, 1/4, 1/6 and 1/8 as equal parts of a whole

or set of objects;
(I) Read and write unit fractions with numbers and with words that represent numbers;
(m) Model and explain multiplication and division as skip counting patterns;
(n) Model and explain multiplication and division as repeated addition or subtraction;
(o) Estimate the number of objectsin a set using a variety of techniques,
(p) Model addition, subtraction, multiplication and division in a variety of ways; and
(q) Use mathematical vocabulary and symbols to describe multiplication and division.
2. For the areas of patterns, functions and algebra, to solve problems, communicate, reason

and make connections within and beyond the field of mathematics, a pupil must use various
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algebraic methods to analyze, illustrate, extend and create numerous representations, including,
without limitation, words, numbers, tables, and graphs of patterns, functions and algebraic
relations. A pupil must demonstrate the ability to:

(@) Recognize, describe [-extend} and create frepeating-and-tiereasingl patterns by using

objects and numbers

H-additron-and-subtraction] found in tables, number charts and charts,

(b) Record results of patterns created by using manipulatives, pictures and numeric

representations and describe how they are extended;

(c) Model, explain and solve open number sentences involving addition, subtraction and
multiplication facts;

(d) Usevariables and open sentencesto express relationships; and

(e) Complete number sentences using the words plus, minus, greater than, lessthan or
equal to, as appropriate, or using the corresponding symbol.

3. For the area of measurement, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must use appropriate tools and

techniques of measurement to determine, estimate, record and verify direct and indirect

measurements. A pupil must demonstrate the ability to:
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—{e)—Read} Compare, order and describe objects by using various measurable attributes for

area, volume and capacity;

(b) Select and use appropriate units of measure;

(c) Measureto arequired degree of accuracy to the nearest 1/2 unit;

(d) Determine possible combinations of coinsand billsto equal given amounts;

(e) Read, write and use money notations,

(f) Recognize equivalent relationships between and among bills and coins;

(g) Tell thetime of day to the nearest minute by using analog and digital clocks fard-measure
time that has elapsed.} ;

(h) Determine start, end and elapsed time by using elapsed time in half-hour increments,
beginning on the hour or half-hour; and

(i) Recognize that there are 60 minutesin 1 hour.

4. For the areas of spatial relationships, logic and geometry, to solve problems,
communicate and make connections within and beyond the field of mathematics, a pupil must
identify, represent, verify and apply spatial relationships and geometric properties. A pupil must
demonstrate the ability to:

(a) Describe, sketch, compare and contrast plane geometric figures,

(b) Demonstrate and describe the ftranstermation} transformational motions of a geometric
figure fast , including, without limitation, atranglation or dide, a rotation or turn, and a

reflection or flip; fand}
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(c) Sketch, model, build, compare and contrast two-dimensional and three-dimensional
geometric figures -} and objects;

(d) Create two-dimensional designsthat contain a line of symmetry;

(e) Identify, draw and describe horizontal, vertical and oblique lines; and

(f) Usethe quantifiersall, some and none to describe the characteristics of a set.

5. For the area of data analysis, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must collect, organize, display,
interpret and analyze data to determine statistical relationships and probability projections. A

pupil must demonstrate the ability to:

—{b)} Useinformal concepts of probability such asimpossible, unlikely, likely and certain to

make predictions about future events - ;

(b) Pose questionsthat can be used to guide data collection, organization and
representation; and

(c) Usegraphical representations, including, without limitation, number lines, frequency
tables and pictographs, to represent data.

6. For the area of problem solving, to develop the ability to solve problems, a pupil must
engage in developmentally appropriate opportunities for problem solving in which thereis a
need to use various approaches to investigate and understand mathematical concepts to formulate
problems, find solutions to problems, develop and apply strategies to solve problems, and
integrate mathematical reasoning, communication and connections. A pupil must demonstrate

the ability to:
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—{H—Explain-and-verify-results} Generalize and apply previous experiences and strategies to

new problem-solving situations,

(b) Determine an efficient problem-solving strategy and verify, interpret and evaluate the
results with respect to the original problem;

(c) Try morethan one strategy to solve a problem when the first strategy proves
unsuccessful;

(d) Interpret and solve a variety of mathematical problems by paraphrasing;

(e) Identify necessary and extraneous information;

(f) Check the reasonableness of a solution; and

(g) Usetechnology fasateeHnpreblem-sohving] , including, without limitation, a
calculator, to develop mathematical concepts.

7. For the area of mathematical communication, to develop the ability to communicate
mathematically, a pupil must solve problems in which there is a need to obtain information f;
translatethe} in everyday life by reading, listening and observing to trandate information into
mathematical language and symbols, process fthe} information mathematically , discuss and
exchange ideas about mathematics as part of learning, read various fiction and nonfiction
texts to learn about mathematics and present the results in written, oral and visual formats. A

pupil must demonstrate the ability to:
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rdeaspresented-H-varrous written-and-eral-ferms} Use inquiry techniques to solve

mathematical problems;

(b) Useavariety of methods to represent and communicate mathematical ideas through
oral, verbal and written formats;

(c) Identify and translate key words and phrases that imply mathematical operations; and

(d) Communicate strategies and solutions to mathematical problems by using oral and
written expression of everyday language.

8. For the area of mathematical reasoning, to develop the ability to reason mathematically, a
pupil must solve problems in which there is a need to investigate [significant} mathematical ideas
and construct his own learning in all content areas to fjustify-and-enhance} reinforce and extend
his ability to fthink-and} reason logically [}, reflect on, clarify and justify histhinking, ask
guestions to extend hislearning, use patterns and relationships to analyze mathematical
situations, and determine relevant, irrelevant and sufficient information to solve mathematical

problems. A pupil must demonstrate the ability to:
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eontexts:} Draw logical conclusions about mathematical problems,

(b) Follow alogical argument and judge the validity of the argument;

(c) Review and refine the assumptions and steps used to derive conclusionsin
mathematical arguments; and

(d) Justify and explain the solutions to problems using manipulatives and physical models.

9. For the area of mathematical connections, to develop the ability to make mathematical
connections, a pupil must solve problems in which there is a need to view mathematics as an
integrated whole, including linking new concepts to prior knowledge, identifying relationships
between content strands and integrating mathematics with other disciplines, thereby allowing the
flexibility to approach problemsin avariety of ways within and beyond the field of mathematics.

A pupil must demonstrate the ability to:
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—H} Use mathematical ideas from one area of mathematics to explain an idea from another
area of mathematics;

(b) Use physical modelsto explain the relationship between concepts and procedures;

(c) Apply mathematical thinking and modeling to solve problems that arise in other
disciplines, including, without limitation, rhythm in music and motion in science; and

(d) Identify, explain and use mathematicsin everyday life.

Sec. 5. NAC 389.2934 is hereby amended to read as follows:

389.2934 By the end of the fourth grade, pupils must know and be able to do everything
required in the previous grades for courses in mathematics offered in public schools. Instruction
in the fourth grade in mathematics must be designed so that pupils meet the following
performance standards by the completion of the fourth grade:

1. For the areas of numbers, number sense and computation, to solve problems,
communicate, reason and make connections within and beyond the field of mathematics, a pupil
must accurately cal culate and use estimation techniques, number relationships, operation rules
and algorithms and determine the reasonableness of answers and the accuracy of solutions. A

pupil must demonstrate the ability to:
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(& Immediately recall and use multiplication and corresponding division facts through {12:}

products of 144;

(b) Generate and solve Hweo-step} addition, subtraction, multiplication and division problems

Hbased-on} using whole numbersin practical situations ; fusig-pencH-and-paper—+nental

—H} with regrouping, including, without limitation, monetary amounts as decimals;
(d) Read, write, order and compare whole numbers;
Hext (e) Use estimation to determine the reasonableness of an answer f;
—h)} in mathematical and practical situations,
(f) Useand identify place value positions of whole numbers [--and
—H} to 1,000,000;
(g) ldentify and compare fractions with like denominators using numbers, models and
drawings [} ;
(h) Read and write numbers aswords;
(i) Count by multiples of a given number;
() Explain relationships between skip counting, repeated addition and multiples; and
(k) Add and subtract multidigit numbers.
2. For the areas of patterns, functions and algebra, to solve problems, communicate, reason

and make connections within and beyond the field of mathematics, a pupil must use various
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algebraic methods to analyze, illustrate, extend and create numerous representations, including,
without limitation, words, numbers, tables, and graphs of patterns, functions and algebraic

relations. A pupil must demonstrate the ability to:

(a) Identify, describe and represent frureric-and-geometricl patterns and relationships -and

soldtionto-3-X—7—=-giventhereplacement-set- {19,-20-21}-} in the number system,

including, without limitation, arithmetic and geometric sequences,

(b) Model, explain and solve open number sentences involving addition, subtraction,
multiplication and division;

(c) Select the solution to an equation from a given set of numbers; and

(d) Complete number sentences using the words plus, minus, multiplied by, divided by,
greater than, lessthan and equal to, as appropriate, or using the corresponding symbol.

3. For the area of measurement, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must use appropriate tools and

techniques of measurement to determine, estimate, record and verify direct and indirect

measurements. A pupil must demonstrate the ability to:

determine the perimeter of polygons and the area of rectangles, including squares,

He)l (b) Determine totals for monetary amounts in fpreblem-selving-situations;
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yares:} practical situations;

(c) Estimate and convert units of measure for length, area and weight within the same
measurement system, including customary and metric;

(d) Estimate temperaturein practical situations,

(e) Measurelength, area, temperature and weight to a required degree of accuracy using
the customary and metric systems,

(f) Use money notation to add and subtract given monetary amounts;

(g) Describetimeusing“a.m.” and “p.m.” designations appropriately;

(h) Determine start, end and elapsed time using elapsed time in quarter-hour increments,
beginning on the quarter-hour; and

(i) Recognizethe number of weeksin a year, daysin a year and daysin a month.

4. For the areas of spatial relationships, logic and geometry, to solve problems,
communicate and make connections within and beyond the field of mathematics, a pupil must
identify, represent, verify and apply spatial relationships and geometric properties. A pupil must

demonstrate the ability to:

() Identify, draw, and classify angles [accerdingtotheirtype-either] , including, without
limitation, straight, right, obtuse or acute [--and-by-gihven-measdrements:
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(b) Identify, describe and classify ftwe-} two-dimensional and three-dimensional figures by
relevant properties including the number of fangles;} vertices, edges and fshapes-of} faces using
models; fand

{eh} (c) Identify, label, describe and draw fgeometricfiguresaectudingpeints-Haterseeting
Hnes—parabel-tnes] points, line segments, rays and angles - ;

(d) ldentify shapesthat are congruent, similar or symmetrical, or any combination thereof,
using a variety of methods, including, without limitation, transformational motions;

(e) Identify coordinatesfor a given point in thefirst quadrant;

(f) Locate points of given coordinateson a grid in the first quadrant; and

(g) Usethe connectors“and,” “or” and “not” to describe the members of a set.

5. For the area of data analysis, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must collect, organize, display,

interpret and analyze data to determine statistical relationships and probability projections. A

pupil must demonstrate the ability to:

—b})} Conduct simple probability experiments using concrete materials fand-represent-the
coonlie qene Lrochone L

(b) Pose questionsthat can be used to guide the collection of categorical and numerical
data;

(c) Organize and represent data using a variety of graphical representations, including,
without limitation, frequency tables and line plots;

(d) Model and compute range;
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(e) Model the measures of central tendency for mode and median;

() Interpret data and make predictions using frequency tables and line plots; and

(9) Represent the results of simple probability experiments as fractions to make predictions
about future events.

6. For the area of problem solving, to develop the ability to solve problems, a pupil must
engage in developmentally appropriate opportunities for problem solving in which thereisa
need to use various approaches to investigate and understand mathematical concepts to formulate
problems, find solutions to problems, develop and apply strategies to solve problems and

integrate mathematical reasoning, communication and connections. A pupil must demonstrate

the ability to:

—(H)—Explain-and-verify-resdits:} Generalize and apply previous experiences and strategiesto

new problem-solving situations;

(b) Determine an efficient problem-solving strategy and verify, interpret and evaluate the
results with respect to the original problem;

(c) Try morethan one strategy to solve a problem when the first strategy proves
unsuccessful;

(d) Interpret and solve a variety of mathematical problems by paraphrasing;

(e) Identify necessary and extraneous information;
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(f) Check the reasonableness of a solution; and

(g9) Usetechnology fasateelnpreblem-selvingd , including, without limitation, a
calculator, to develop mathematical concepts.

7. For the area of mathematical communication, to develop the ability to communicate
mathematically, a pupil must solve problemsin which there is a need to obtain information 5
transtate thel in everyday life by reading, listening and observing to translate information into
mathematical language and symbols, process fthe} information mathematically , discuss and
exchange ideas about mathematics as part of learning, read various fiction and nonfiction
textsto learn about mathematics and present the resultsin written, oral and visual formats. A

pupil must demonstrate the ability to:

deaspresented--various written-and-ora-ferms} Use inquiry techniques to solve

mathematical problems;

(b) Useavariety of methods to represent and communicate mathematical ideas through

oral, verbal and written formats;
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(c) Identify and translate key words and phrases that imply mathematical operations; and

(d) Communicate strategies and solutions to mathematical problems by using oral and
written expression of everyday language.

8. For the area of mathematical reasoning, to develop the ability to reason mathematicaly, a
pupil must solve problems in which there is a need to investigate fsignificant} mathematical ideas
and construct his own learning in all content areas to fjustify-and-enhanee} reinforce and extend
his ability to fthink-and} reason logically -}, reflect on, clarify and justify his thinking, ask
guestions to extend hislearning, use patterns and relationships to analyze mathematical
situations, and determine relevant, irrelevant and sufficient information to solve mathematical

problems. A pupil must demonstrate the ability to:

contexts:} Draw logical conclusions about mathematical problems;

(b) Follow alogical argument and judge the validity of the argument;
(c) Review and refine the assumptions and steps used to derive conclusionsin

mathematical arguments; and
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(d) Justify and explain the solutions to problems using manipulatives and physical models.

9. For the area of mathematical connections, to develop the ability to make mathematical
connections, a pupil must solve problems in which there is a need to view mathematics as an
integrated whole, including linking new concepts to prior knowledge, identifying relationships
between content strands and integrating mathematics with other disciplines, thereby allowing the

flexibility to approach problemsin avariety of ways within and beyond the field of mathematics.

A pupil must demonstrate the ability to:

—H} Use mathematical ideas from one area of mathematics to explain an idea from another
area of mathematics;

(b) Usephysical models to explain the relationship between concepts and procedures;

(c) Apply mathematical thinking and modeling to solve problems that arise in other
disciplines, including, without limitation, rhythm in music and motion in science; and

(d) Identify, explain and use mathematicsin everyday life.

Sec. 6. NAC 389.2943 is hereby amended to read as follows:
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389.2943 By the end of the fifth grade, pupils must know and be able to do everything
required in the previous grades for courses in mathematics offered in public schools. Instruction
in the fifth grade in mathematics must be designed so that pupils meet the following performance
standards by the completion of the fifth grade:

1. For the areas of numbers, number sense and computation, to solve problems,
communicate, reason and make connections within and beyond the field of mathematics, a pupil
must accurately cal culate and use estimation techniques, number relationships, operation rules

and algorithms, and determine the reasonableness of answers and the accuracy of solutions. A

pupil must demonstrate the ability to:

—e)}} Generate and solve addition, subtraction, multiplication and division problems fthat

Hvehvel using whole numbers and ferder-of-operationsbased-on} decimalsin practical

situations;
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—{g)} (b) Identify and use place value positions of whole numbers and decimals to the
hundredths;

(c) Add and subtract fractions with like denominators using models, drawings and
numbers;

(d) Compare fractionswith unlike denominators by using models and drawings and by
finding common denominators,

(e) Identify, model and compare improper fractions and mixed numbers,

(f) Read, write, compare and order integersin mathematical and practical situations;

(g) Usemultiples of 10 to expand knowledge of basic multiplication and division facts;

(h) Estimate to determine the reasonableness of an answer in mathematical and practical
situations involving decimals;

(i) Add and subtract decimals fane-muttiphyt ;

()) Multiply and divide decimals by whole numbers in problems that represent practical
situations -} ; and

(k) Useorder of operations to evaluate expressions with whole numbers.

2. For the areas of patterns, functions and algebra, to solve problems, communicate, reason
and make connections within and beyond the field of mathematics, a pupil must use various
algebraic methods to analyze, illustrate, extend and create numerous representations, including,
without limitation, words, numbers, tables and graphs of patterns, functions and algebraic
relations. A pupil must demonstrate the ability to:

(a) Identify, describe and fexplain-number} represent patterns and relationships |} in the

number system, including, without limitation, triangular numbers [} and perfect squares [-and
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(b) Find possible solutions to an inequality involving a variable using whole numbersas a
replacement set;

(c) Solve equationswith whole numbers using a variety of methods, including, without
l[imitation, inverse operations, mental math and guess and check; and

(d) Complete number sentences using the words greater than or equal to, lessthan or
equal to and not equal to, as appropriate, and using the corresponding symbol.

3. For the area of measurement, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must use appropriate tools and

techniques of measurement to determine, estimate, record and verify direct and indirect

measurements. A pupil must demonstrate the ability to:

(@) Estimate and [directly measure length, volume, capacity and quantity;

weight, volume and capacity within the same measurement system, including customary and

metric;
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(b) Measure volume and weight to a required degree of accuracy in the customary and
metric systems,

(c) Describethe difference between perimeter and area, including, without limitation, the
differencein units of measure;

(d) Determinetotal, differences and change due for monetary amountsin practical
situations; and

(e) Determine equivalent periods of time, including, without limitation, relationships
between and among seconds, minutes, hours, days, months and years.

4. For the areas of spatial relationships, logic and geometry, to solve problems,
communicate and make connections within and beyond the field of mathematics, a pupil must
identify, represent, verify and apply spatial relationships and geometric properties. A pupil must
demonstrate the ability to:

(@) Draw , identify, describe and classify triangles faccerdingto-thel—propertions;} and
guadrilaterals based on their properties,

(b) Identify and draw circles and felements} parts of circles and describe the relationships

between the various felements;

— b loen b cnenee sl e concnnier e oL DAL,

(c) Represent concepts of congruency, similarity or symmetry using a variety of methods,

including, without limitation, transformational motions and frredels-drawings-and-toels-of

dilation;

(d) Graph coordinates representing geometric shapesin the first quadrant;
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(e) Predict and describe the effects of combining, dividing and changing shapes into other

shapes,

(f) ldentify, draw, label and describe planes, paralléel lines, intersecting lines and
perpendicular lines,

(g) Describe the characteristics of right, acute, obtuse, scalene, equilateral and isosceles
triangles; and

(h) Represent relationships using Venn diagrams.

5. For the area of data analysis, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must collect, organize, display,
interpret and analyze data to determine statistical relationships and probability projections. A

pupil must demonstrate the ability to:

—e)}} Model and compute measures of central tendency [-Haetuding} for mean, median and

mode; fand
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(b) Pose questionsthat can be used to guide the collection of categorical and numerical

data;

(c) Organize and represent data using a variety of graphical representations, including,
without limitation, stem and leaf plots and histograms;

(d) Compute range;

(e) Interpret data and make predictions using stem and leaf plots and histograms,

(f) Represent and solve problemsinvolving combinations using a variety of methods;

(g) Conduct simple probability experiments using concrete materials,

(h) Represent the results of simple probability experiments as decimals to make predictions
about future events; and

(i) Select an appropriate type of graph to accurately represent the data and justify the
selection.

6. For the area of problem solving, to develop the ability to solve problems, a pupil must
engage in developmentally appropriate opportunities for problem solving in which thereisa
need to use various approaches to investigate and understand mathematical concepts to formulate
problems, find solutions to problems, develop and apply strategies to solve problems, and

integrate mathematical reasoning, communication and connections. A pupil must demonstrate

the ability to:
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—{(H—Explain-and-verify-results} Generalize and apply previous experiences and strategies to

new problem-solving situations,

(b) Determine an efficient problem-solving strategy and verify, interpret and evaluate the
results with respect to the original problem;

(c) Try morethan one strategy to solve a problem when the first strategy proves
unsuccessful;

(d) Interpret and solve a variety of mathematical problems by paraphrasing;

(e) Identify necessary and extraneous information;

(f) Check the reasonableness of a solution; and

(9) Usetechnology fasateskinpreblem-sohving:t , including, without limitation, a
calculator, to develop mathematical concepts.

7. For the area of mathematical communication, to develop the ability to communicate
mathematically, a pupil must solve problems in which there is a need to obtain information f;
translatethe} in everyday life by reading, listening and observing to trandate information into
mathematical language and symbols, process fthe} information mathematically , discuss and
exchange ideas about mathematics as part of learning, read various fiction and nonfiction

texts to learn about mathematics and present the results in written, oral and visual formats. A

pupil must demonstrate the ability to:
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rdeaspresented--varrous writtenr-and-eral-ferms} Use inquiry techniques to solve

mathematical problems;

(b) Useavariety of methods to represent and communicate mathematical ideas through
oral, verbal and written formats;

(c) Identify and translate key words and phrases that imply mathematical operations; and

(d) Communicate strategies and solutions to mathematical problems by using oral and
written expression of everyday language.

8. For the area of mathematical reasoning, to develop the ability to reason mathematically, a
pupil must solve problems in which there is a need to investigate [significant} mathematical ideas
and construct his own learning in all content areas to fjustify-and-enhance} reinforce and extend
his ability to fthink-and} reason logically [}, reflect on, clarify and justify histhinking, ask
guestions to extend hislearning, use patterns and relationships to analyze mathematical

situations, and determine relevant, irrelevant and sufficient information to solve mathematical

problems. A pupil must demonstrate the ability to:
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eontexts:} Draw logical conclusions about mathematical problems,

(b) Follow alogical argument and judge the validity of the argument;

(c) Review and refine the assumptions and steps used to derive conclusionsin
mathematical arguments; and

(d) Justify and explain the solutions to problems using manipulatives and physical models.

9. For the area of mathematical connections, to develop the ability to make mathematical
connections, a pupil must solve problems in which there is a need to view mathematics as an
integrated whole, including linking new concepts to prior knowledge, identifying relationships
between content strands and integrating mathematics with other disciplines, thereby allowing the

flexibility to approach problemsin avariety of ways within and beyond the field of mathematics.

A pupil must demonstrate the ability to:
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—H} Use mathematical ideas from one area of mathematics to explain an idea from another
area of mathematics;

(b) Use physical models to explain the relationship between concepts and procedures;

(c) Apply mathematical thinking and modeling to solve problems that arise in other
disciplines, including, without limitation, rhythm in music and motion in science; and

(d) Identify, explain and use mathematicsin everyday life.

Sec. 7. NAC 389.301 is hereby amended to read as follows:

389.301 By the end of the sixth grade, pupils must know and be able to do everything
required in the previous grades for courses in mathematics offered in public schools. Instruction
in the sixth grade in mathematics must be designed so that pupils meet the following
performance standards by the completion of the sixth grade:

1. For the areas of numbers, number sense and computation, to solve problems,
communicate, reason and make connections within and beyond the field of mathematics, a pupil
must accurately cal culate and use estimation techniques, number relationships, operation rules

and algorithms, and determine the reasonabl eness of answers and the accuracy of solutions. A

pupil must demonstrate the ability to:
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—{ey} Compare, read, write and order groups of fractions, groups of percents and groups of
decimals;

—{H} (b) Estimate using decimals, fractions and percents,

(d) ldentify and use place value positions to the thousandths;

(e) Multiply and divide with fractions using models, drawings and numbers,

(f) Use modelsto translate among fractions, decimals and percents,

(g) ldentify equivalent expressions between and among fractions, decimals and percents;

(h) Useestimation strategiesin mathematical and practical situations;

(i) Calculate using fractions, decimals and percents in mathematical and practical
situations;

(1) Useorder of operations to evaluate expressions with integers; and

(K) Usethe concepts of number theory, including, without limitation, prime and composite
numbers, factors, multiples and rules of divisibility, to solve problems.

2. For the areas of patterns, functions and algebra, to solve problems, communicate, reason
and make connections within and beyond the field of mathematics, a pupil must use various

algebraic methods to analyze, illustrate, extend and create numerous representations, including,
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without limitation, words, numbers, tables, and graphs of patterns, functions and algebraic
relations. A pupil must demonstrate the ability to:

() Useand create tables and charts to extend a pattern to ffnd} describe arule f;

—fey-Yseardleto] for input and output tables and to find missing termsin a sequence;

(b) Evaluate formulas and algebraic expressions using whole number values;

(c) Solve and graphically represent equations and simple inequalitiesin one variable;

(d) Write smple expressions and equations using variables to represent mathematical
situations; and

(e) When given arulerelating two variables, create a table and represent the ordered pairs
on a coordinate fgrie-} plane.

3. For the area of measurement, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must use appropriate tools and

techniques of measurement to determine, estimate, record and verify direct and indirect

measurements. A pupil must demonstrate the ability to:

—b)} Explain how the size of the unit of measure used affects the precision;

He)} (b) Given two measurements of the same object, select the one that is more precise;
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(c) Estimate and compare, using customary and metric systems, the corresponding units of
measure for temperature, length, weight and mass;

(d) Select, model and apply formulasto find the perimeter, circumference and area of
planefigures,

(e) Compare and use unit cost in practical situations;

(f) Write and apply ratiosin mathematical and practical problems involving measurement
and monetary conversions; and

(g) Useequivalent periods of time to solve practical problems.

4. For the areas of spatial relationships, logic and geometry, to solve problems,
communicate and make connections within and beyond the field of mathematics, a pupil must
identify, represent, verify and apply spatial relationships and geometric properties. A pupil must

demonstrate the ability to:

(@) Measure angles;

—eh)} using a protractor;

(b) Determine actual measurements represented on scale drawings,

He)} (¢) Using a coordinate fgrid-tdentify-coerdinates foragivenpeint} plane, identify and
locate points fwith-ghven-coerdinates;
—HPlett

(d) Graph coordinates representing geometric shapesin all four quadrants f;

—g)} on a coordinate plane;
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(e) Make amodel of athree-dimensional prism from atwo-dimensional drawing fane-nake}

(f) Make atwo-dimensional drawing of athree-dimensional prism;
HRY (9) Model dlope, including, without limitation, pitch and angle of inclination, using
concrete objects and practical examples;

HHt (h) Draw , identify and find measures of complementary and supplementary angles |;

—{} using arithmetic and geometric methods;

(i) Determine the measures of missing angles of triangles based on the Triangle Sum
Theorem; fand
—} () Construct circles, angles and triangles based on given measurements using a variety of
methods -} and tools, including, without limitation, a compass, straight edge, paper folding
and technology;

(k) Identify, classify, compare and draw regular and irregular quadrilaterals;

() ldentify, draw and use central anglesto represent fractions of a circle;

(m) Convert actual measurementsto scale; and

(n) ldentify counterexamples to disprove a conditional statement.

5. For the area of data analysis, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must collect, organize, display,
interpret and analyze data to determine statistical relationships and probability projections. A

pupil must demonstrate the ability to:

(@) Interpret data and make predictions using fvarieusformatstaetuding] circle graphs
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—{b)-Coenduet-simple-probabHity-experiments} and scatter plots;
(b) Find experimental probability using concrete materials fandrepresent-the resutts using

(c) Findthe number of outcomesfor a specific event by constructing sample spaces and tree
diagrams,

(d) Analyze the effect a change of Hermat-wit-have ontnterpretation-of statistical-charts-and
graphs-and
—f(e)-Analyze datath-avartety-of-formats type of graph will have on the interpretation of a
set of data;

(e) Analyze various representations of a set of data to draw conclusions and make
predictions -} ;

(f) Pose questionsthat guide the collection of data;

(g) Organize and represent data using a variety of graphical representations, including,
without limitation, circle graphs and scatter plots,

(h) Select and apply the measures of central tendency to describe data;

(i) Represent theresults of simple probability experiments as fractions, decimals, percents
and ratios to make predictions about future events; and

(1) Describethe limitations of a variety of graphical representations.

6. For the area of problem solving, to develop the ability to solve problems, a pupil must
engage in developmentally appropriate opportunities for problem solving in which thereisa
need to use various approaches to investigate and understand mathematical concepts to formulate

problems, find solutions to problems, develop and apply strategies to solve problems, and
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integrate mathematical reasoning, communication and connections. A pupil must demonstrate

the ability to:

—{g)-Yse} Generalize solutions and apply previous knowledge to new problem-solving
situations,

(b) Determine an efficient problem-solving strategy and verify, interpret and evaluate the
results with respect to the original problem;

(c) Apply problem-solving strategies until a solution isfound or it is clear that no solution
exists,

(d) Interpret and solve a variety of mathematical problems by paraphrasing;

(e) Identify necessary and extraneous information;

(f) Check the reasonableness of a solution; and

(g) Apply technology as atool in problem solving -} situations.

7. For the area of mathematical communication, to develop the ability to communicate
mathematically, a pupil must solve problems in which there is a need to obtain information 5
translatethe} in everyday life by reading, listening and observing to trandate information into
mathematical language and symbols, process fthe} information mathematically , discuss and

exchange ideas about mathematics as part of learning, read various fiction and nonfiction
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textsto learn about mathematics and present the resultsin written, oral and visual formats. A

pupil must demonstrate the ability to:

rdeaspresented-i-various written-and-oral-ferms} Use formulas, algorithms, inquiry and other

techniques to solve mathematical problems;

(b) Evaluate written and oral presentationsin mathematics;

(c) Identify and translate key words and phrases that imply mathematical operations;

(d) Model and explain mathematical relationshipsusing oral, written, graphic and
algebraic methods; and

(e) Communicate strategies and solutions to mathematical problems by using oral and
written expression of everyday language.

8. For the area of mathematical reasoning, to develop the ability to reason mathematically, a
pupil must solve problems in which there is a need to investigate [significant} mathematical ideas
and construct his own learning in all content areas to fjustify-and-enhance} reinforce and extend

his ability to fthink-and} reason logically [}, reflect on, clarify and justify histhinking, ask
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guestions to extend hislearning, use patterns and relationships to analyze mathematical
situations, and determine relevant, irrelevant and sufficient information to solve mathematical

problems. A pupil must demonstrate the ability to:

—{&g)}} Recognize and apply inductive and deductive reasoning fia-beth-conerete-and-abstract
contexts] ;

(b) Review and refine the assumptions and steps used to derive conclusionsin

mathematical arguments; and

(c) Justify answers and the steps taken to solve problems with and without manipulatives
and physical models.

9. For the area of mathematical connections, to develop the ability to make mathematical
connections, a pupil must solve problems in which there is a need to view mathematics as an
integrated whole, including linking new concepts to prior knowledge, identifying relationships
between content strands and integrating mathematics with other disciplines, thereby allowing the
flexibility to approach problemsin avariety of ways within and beyond the field of mathematics.

A pupil must demonstrate the ability to:
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—H} Use mathematical ideas from one area of mathematics to explain an idea from another
area of mathematics;

(b) Use manipulatives and physical models to explain the relationships between concepts
and procedures;

(c) Usethe connections among mathematical topics to develop multiple approachesto
problems;

(d) Apply mathematical thinking and modeling to solve problems that arise in other
disciplines, including, without limitation, rhythm in music and motion in science; and

(e) ldentify, explain and apply mathematics in everyday life.

Sec. 8. NAC 389.323 is hereby amended to read as follows:

389.323 By the end of the seventh grade, pupils must know and be able to do everything
required in the previous grades for courses in mathematics offered in public schools. Instruction
in the seventh grade in mathematics must be designed so that pupils meet the following

performance standards by the completion of the seventh grade:
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1. For the areas of numbers, number sense and computation, to solve problems,
communicate, reason and make connections within and beyond the field of mathematics, a pupil
must accurately cal culate and use estimation techniques, number relationships, operation rules
and algorithms, and determine the reasonableness of answers and the accuracy of solutions. A

pupil must demonstrate the ability to:

—h)} Trandlate among fractions, decimals and percents -} , including, without limitation,

fractional percents;

(b) Identify and use place value in mathematical and practical situations;

(c) Write, identify and use powers of 10 from 10° through 10°%

(d) Compare and order a combination of rational numbers, including, without limitation,
fractions, decimals, percents and integers, in mathematical and practical situations,

(e) Identify absolute values of integers;

(f) Generate a reasonable estimate for a computation using a variety of methods;

(g) Select and round to the appropriate significant digit;
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(h) Calculate with integers and other rational numbers to solve mathematical and practical
situations,

(i) Useorder of operationsto evaluate expressions and solve one-step equations containing
rational numbers; and

() Identify and apply the distributive, commutative and associative properties of rational
number s to solve problems.

2. For the areas of patterns, functions and algebra, to solve problems, communicate, reason
and make connections within and beyond the field of mathematics, a pupil must use various
algebraic methods to analyze, illustrate, extend and create numerous representations, including,

without limitation, words, numbers, tables, and graphs of patterns, functions and algebraic

relations. A pupil must demonstrate the ability to:

—H—Mode-identify] integer values,
(b) Model and solve HHrearequations-and-eguatities equations using concrete and

—{g)} visual representations;

(c) Generate and graph a set of ordered pairs that represent alinear equation {-} ;
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(d) Useand create tables, charts and graphsto extend a pattern to describe a linear rule,
including, without limitation, integer values,

(e) Solve and graphically represent equations and inequalities in one variable with integer
solutions;

(f) Simplify algebraic expressions by combining like terms; and

(g) ldentify linear equations and inequalities.

3. For the area of measurement, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must use appropriate tools and
techniques of measurement to determine, estimate, record and verify direct and indirect
measurements. A pupil must demonstrate the ability to:

(@) Estimate and feenvert} compare, using the customary and metric systems, the

corresponding units of frmeasurementfor-masst measure for area, capacity and volume f-within

(c) Select, model and apply formulas to find the volume and surface area of solid figures;

(d) Calculate smpleinterest in monetary problems,
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(e) Write and apply proportions f;-and
—{g)} to solve mathematical and practical problemsinvolving measurement and monetary
conversions; and

(f) Use elapsed time to solve practical problems.

4. For the areas of spatial relationships, logic and geometry, to solve problems,
communicate and make connections within and beyond the field of mathematics, a pupil must
identify, represent, verify and apply spatial relationships and geometric properties. A pupil must
demonstrate the ability to:

() ldentify, fdeseribe-by-properties] classify , compare, and draw regular and irregular
polygons;

(b) Find and verify the sum of the measures of interior angles of fpehygens;} triangles and
guadrilaterals;

(c) Use fratio} ratios and proportionsto create scale drawings;

(d) Use coordinate geometry and models to demonstrate fgeometric-transformationHickuding

thelocation-of the-eriginal-and-the transfermed figures} trandlation, reflection and rotation;

(e) Make amode of athree-dimensional figure from a two-dimensional drawing fand-make}

(f) Make atwo-dimensional drawing of a three-dimensional object;

(g) Determinethe slope of a line, midpoint of a segment, and horizontal and vertical
distance [;

—g)} between two points using coordinate geometry;,
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(h) Describe the fpropertiesef} geometric relationships f-aetuding} of parallel lines,
perpendicular lines, bisectors, triangles and quadrilaterals {-sueh-asthe propertiesof-angles
—hit

(i) Model the Pythagorean Theorem |
—{H—Sehve} and solve for the hypotenuse fusiag-the PythagereanTheorem;-and
—ht

(1) Construct and frerify} identify congruent angles, fand} parallel lines and perpendicular
lines [using-hand-tools] ;

(k) Describethe location of the original figure and its transformation on a coordinate
plane; and

() Make and test conjectures to explain observed mathematical relationships and to
develop logical argumentsto justify conclusions.

5. For the area of data analysis, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must collect, organize, display,
interpret and analyze data to determine statistical relationships and probability projections. A
pupil must demonstrate the ability to:

() Organize, display [;+ead-and-analyze}l and read data, with and without the assistance of

technology, using fa-va

and-pessible-outhers] the appropriate graphical representations;

(b) Formulate questionsthat guide the collection of data;
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(c) Interpret graphical representations of data to describe patterns, trends and data
distribution;

(d) Analyzethe effect that a change of scale will have on statistical charts and graphs;

() Findthe number of permutations possible for an event in mathematical and practical
situations,

(f) Findthetheoretical probability of an event using different counting methods,
including, without limitation, sample spaces, and compare that probability with experimental
results,

(g) Represent the probability of an event as a number between 0 and 1; and

(h) Interpolate and extrapolate from a given set of data to make predictionsfor the data.

6. For the area of problem solving, to develop the ability to solve problems, a pupil must
engage in developmentally appropriate opportunities for problem solving in which thereisa
need to use various approaches to investigate and understand mathematical concepts to formulate
problems, find solutions to problems, develop and apply strategies to solve problems and

integrate mathematical reasoning, communication and connections. A pupil must demonstrate

the ability to:
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—{g)-Yse} Generalize solutions and apply previous knowledge to new problem-solving
situations,

(b) Determine an efficient problem-solving strategy and verify, interpret and evaluate the
results with respect to the original problem;

(c) Apply problem-solving strategies until a solution isfound or it is clear that no solution
exists,

(d) Interpret and solve a variety of mathematical problems by paraphrasing;

(e) Identify necessary and extraneous information;

(f) Check the reasonableness of a solution; and

(9) Apply technology as atool in problem solving -} situations.

7. For the area of mathematical communication, to develop the ability to communicate
mathematically, a pupil must solve problemsin which there is a need to obtain information 5
transtatethel in everyday life by reading, listening and observing to translate information into
mathematical language and symbols, process fthe} information mathematically , discuss and
exchange ideas about mathematics as part of learning, read various fiction and nonfiction

texts to learn about mathematics and present the results in written, oral and visual formats. A

pupil must demonstrate the ability to:
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rdeaspresented-i-varrous written-and-oral-ferms} Use formulas, algorithms, inquiry and other

techniques to solve mathematical problems;

(b) Evaluate written and oral presentationsin mathematics;

(c) Identify and translate key words and phrases that imply mathematical operations;

(d) Model and explain mathematical relationshipsusing oral, written, graphic and
algebraic methods; and

(e) Communicate strategies and solutions to mathematical problems using oral and written
expression of everyday language.

8. For the area of mathematical reasoning, to develop the ability to reason mathematicaly, a
pupil must solve problems in which there is a need to investigate fsignificant} mathematical ideas
and construct his own learning in all content areas to fjustify-and-enhance} reinforce and extend
his ability to fthink-and} reason logically [}, reflect on, clarify and justify his thinking, ask
guestions to extend hislearning, use patterns and relationships to analyze mathematical

situations, and determine relevant, irrelevant and sufficient information to solve mathematical

problems. A pupil must demonstrate the ability to:
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—{g)}} Recognize and apply inductive and deductive reasoning fir-beth-conerete-and-abstract
contexts] ;

(b) Review and refine the assumptions and steps used to derive conclusionsin
mathematical arguments; and

(c) Justify answers and the steps taken to solve problems, with and without, manipulatives
and physical models.

9. For the area of mathematical connections, to develop the ability to make mathematical
connections, a pupil must solve problems in which there is a need to view mathematics as an
integrated whole, including linking new concepts to prior knowledge, identifying relationships
between content strands and integrating mathematics with other disciplines, thereby allowing the

flexibility to approach problemsin avariety of ways within and beyond the field of mathematics.

A pupil must demonstrate the ability to:
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—H} Use mathematical ideas from one area of mathematics to explain an idea from another
area of mathematics;

(b) Use manipulatives and physical models to explain the relationships between concepts
and procedures;

(c) Usethe connections among mathematical topics to develop multiple approachesto
problems;

(d) Apply mathematical thinking and modeling to solve problems that arise in other
disciplines, including, without limitation, rhythm in music and motion in science; and

(e) Identify, explain and apply mathematicsin everyday life.

Sec. 9. NAC 389.406 is hereby amended to read as follows:

389.406 By the end of the eighth grade, pupils must know and be able to do everything
required in the previous grades for courses in mathematics offered in public schools. Instruction
in the eighth grade in mathematics must be designed so that pupils meet the following
performance standards by the completion of the eighth grade:

1. For the areas of numbers, number sense and computation, to solve problems,
communicate, reason and make connections within and beyond the field of mathematics, a pupil
must accurately cal culate and use estimation techniques, number relationships, operation rules
and algorithms, and determine the reasonabl eness of answers and the accuracy of solutions. A

pupil must demonstrate the ability to:

() Readwrite—apphy-and-compute]} Calculate with real numbers finvariousforms;

-} to solve problems

in mathematical and practical situations,
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(b) Compare and order fratironal-numbers;

real numbers,

including, without limitation, powers of whole numbers, in mathematical and practical
situations,

(c) Useestimation strategies to determine the reasonableness of answers fand-verify-the

=-to-solvepreblems} in mathematical and practical situations,

(d) Represent numbersusing scientific notation in mathematical and practical situations,

(e) Translate among fractions, decimals and percents, including, without limitation,
percents greater than 100 and percentslessthan 1;

(f) Explain and use the relationship among equivalent representations of rational numbers
in mathematical and practical situations,

(g) ldentify perfect squaresto 225 and their corresponding square roots,

(h) Useorder of operations to solve equationsin the real number system; and

(i) Identify and apply the identity property, inverse property and the absolute value of real

number s to solve problems.
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2. For the areas of patterns, functions and algebra, to solve problems, communicate, reason
and make connections within and beyond the field of mathematics, a pupil must use various
algebraic methods to analyze, illustrate, extend and create numerous representations, including,

without limitation, words, numbers, tables, and graphs of patterns, functions and algebraic

relations. A pupil must demonstrate the ability to:

—e}} Describe how achangein the value of one variable fof-amathematical-relationship}
affects the remaining variabl es fby-using-varioustoelsand-methods;

—®} in amathematical relationship;
(b) Add and subtract binomials
| the arithrmeti . and

—t;

(c) Translate among verbal descriptions, graphic, tabular and algebraic representations of

mathematical situations {-} , with and without the assistance of technology;
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(d) Findthe missingtermin a numerical sequence or a pictorial representation of a
sequence;

(e) Evaluate formulas and algebraic expressions using rational numbers, with and without
the assistance of technology;

(f) Solve and graphically represent equations and inequalitiesin one variable, including,
without limitation, absolute value;

(g) ldentify, model, describe and evaluate functions, with and without the assistance of
technology;

(h) Solvelinear equations and represent the solution graphically; and

(i) Solveinequalities and represent the solution on a number line.

3. For the area of measurement, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must use appropriate tools and
techniques of measurement to determine, estimate, record and verify direct and indirect
measurements. A pupil must demonstrate the ability to:

() Hdentify-therangel Demonstrate an understanding of precision, error of measure and

tolerance in measurement when using the appropriate tool of measurement [and-measdreto-the
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(b) Estimate and convert units of measure for mass and capacity using the same system of
measurement, including the customary and metric systems;

(c) Identify how changesin a dimension of a figure effect changesin its perimeter, area
and volume;

(d) Calculate percentsin monetary problems; and

(e) Apply fratie-and-propertient ratios and proportions to calcul ate rates fand-asa-methed
of} and solve mathematical and practical problems using indirect measure.

4. For the areas of spatial relationships, logic and geometry, to solve problems,
communicate and make connections within and beyond the field of mathematics, a pupil must
identify, represent, verify and apply spatial relationships and geometric properties. A pupil must
demonstrate the ability to:

() Apply the properties of equality and proportionality to fsehve preblemsthat-Hvehvel

congruent or similar shapes;

—fe)Verifyexplainand-usel Verify and explain the Pythagorean Theorem fto-determine
o sid | angles of triangles-and
—(H)—Construct-draw-and-sketeh} using a variety of methods;
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(c) Construct geometric figuresf;

specificationsby-using-hand-tools-and-technelogy-} using a variety of tools,

(d) Find and usethe sum of the measures of interior angles of polygons,

(e) Demonstrate dilation using coordinate geometry and models;

(f) Describetherelationship between an original figure and its transformation or dilation;

(g) Calculate slope, midpoint and distance using equations and formulas, with and without
the assistance of technology;

(h) Determinethe x- and y- intercepts of a line;

(i) Form generalizations and validate conclusions about geometric figures and their
properties;

() Determinethe measure of the missing side of aright triangle; and

(K) Represent logical relationships using conditional statements.

5. For the area of data analysis, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must collect, organize, display,
interpret and analyze data to determine statistical relationships and probability projections. A
pupil must demonstrate the ability to:

(&) Organize, display [-+ead-and-analyze} and read data, with and without the assistance of

technology, by using fa-variety-ef-displays-taetuding} box and whisker plots;

—e)} Differentiate between the probability of an event and the odds of an event;

fee)y—tdentity]
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(c) Determine the number of combinations possible in fgiven-siuationsby-using-a-variety-of
—e} mathematical and practical situations;

(d) Evaluate the accuracy and validity of statistical arguments based on data analysis fand

(e) Formulate reasonable inferences and fprojections} predictions based on interpolations
and extrapolations of datato solve practical problems {1 ;

(f) Formulate questions and design a study that guides the collection of data;

(g) Select and apply appropriate measures of data distribution using interquartile range
and central tendency; and

(h) Distinguish between permutations and combinations.

6. For the area of problem solving, to develop the ability to solve problems, a pupil must
engage in developmentally appropriate opportunities for problem solving in which thereisa
need to use various approaches to investigate and understand mathematical concepts to formulate
problems, find solutions to problems, develop and apply strategies to solve problems, and

integrate mathematical reasoning, communication and connections. A pupil must demonstrate

the ability to:
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o . : " ing:
¢ ” verif It and

—{g)-Yse} Generalize solutions and apply previous knowledge to new problem-solving

situations,

(b) Determine an efficient problem-solving strategy and verify, interpret and evaluate the
results with respect to the original problem;

(c) Apply problem-solving strategies until a solution isfound or it is clear that no solution
exists,

(d) Interpret and solve a variety of mathematical problems by paraphrasing;

(e) Identify necessary and extraneous information;

(f) Check the reasonableness of a solution; and

(9) Apply technology as atool in problem solving [} situations.

7. For the area of mathematical communication, to develop the ability to communicate
mathematically, a pupil must solve problems in which there is a need to obtain information f;
translatethe} in everyday life by reading, listening and observing to trandate information into
mathematical language and symbols, process fthe} information mathematically , discuss and
exchange ideas about mathematics as part of learning, read various fiction and nonfiction

texts to learn about mathematics and present the results in written, oral and visual formats. A

pupil must demonstrate the ability to:
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rdeaspresented-i-various written-and-eral-ferms} Use formulas, algorithms, inquiry and other

techniques to solve mathematical problems;

(b) Evaluate written and oral presentationsin mathematics;

(c) Identify and translate key words and phrases that imply mathematical operations;

(d) Model and explain mathematical relationshipsusing oral, written, graphic and
algebraic methods; and

(e) Communicate strategies and solutions to mathematical problems using oral and written
expression of everyday language.

8. For the area of mathematical reasoning, to develop the ability to reason mathematically, a
pupil must solve problems in which there is a need to investigate [significant} mathematical ideas
and construct his own learning in all content areas to fjustify-and-enhance} reinforce and extend
his ability to fthink-and} reason logically [}, reflect on, clarify and justify his thinking, ask
guestions to extend hislearning, use patterns and relationships to analyze mathematical

situations, and determine relevant, irrelevant and sufficient information to solve mathematical

problems. A pupil must demonstrate the ability to:
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—{g}} Recognize and apply inductive and deductive reasoning fia-beth-conerete-and-abstract
contexts] ;

(b) Review and refine the assumptions and steps used to derive conclusionsin
mathematical arguments; and

(c) Justify answers and the steps taken to solve problems with and without manipulatives
and physical models.

9. For the area of mathematical connections, to develop the ability to make mathematical
connections, a pupil must solve problems in which there is a need to view mathematics as an
integrated whole, including linking new concepts to prior knowledge, identifying relationships
between content strands and integrating mathematics with other disciplines, thereby allowing the

flexibility to approach problemsin avariety of ways within and beyond the field of mathematics.

A pupil must demonstrate the ability to:
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—H} Use mathematical ideas from one area of mathematics to explain an idea from another
area of mathematics;

(b) Use manipulatives and physical models to explain the relationships between concepts
and procedures;

(c) Usethe connections among mathematical topics to develop multiple approachesto
problems;

(d) Apply mathematical thinking and modeling to solve problems that arise in other
disciplines, including, without limitation, rhythm in music and motion in science; and

(e) Identify, explain and apply mathematicsin everyday life.

Sec. 10. NAC 389.4675 is hereby amended to read as follows:

389.4675 By the end of the 12th grade, pupils must know and be able to do everything
required in the previous grades for courses in mathematics offered in public schools. Instruction
in the 12th grade in mathematics must be designed so that pupils meet the following performance
standards by the completion of the 12th grade:

1. For the areas of numbers, number sense and computation, to solve problems,
communicate, reason and make connections within and beyond the field of mathematics, a pupil
must accurately cal culate and use estimation techniques, number relationships, operation rules
and algorithms, and determine the reasonabl eness of answers and the accuracy of solutions. A
pupil must demonstrate the ability to:

(@) Determine
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—{e)}-Add;subtract-and-scalar-multiphying-matrices] an approximate value of radical and

exponential expressions using a variety of methods;

(b) Solve mathematical problemsinvolving exponents and roots;

(c) Perform addition, subtraction and scalar multiplication on matrices; and

(d) Identify and apply real number properties to solve problems.

2. For the areas of patterns, functions and algebra, to solve problems, communicate, reason
and make connections within and beyond the field of mathematics, a pupil must use various
algebraic methods to analyze, illustrate, extend and create numerous representations, including,

without limitation, words, numbers, tables, and graphs of patterns, functions and algebraic

relations. A pupil must demonstrate the ability to:

—e)}} Add, subtract fand-muttiphy-pelynemials;} , multiply and factor first and second degree

polynomials fa

areen} connecting the algebraic process

and arithmetic process;
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—@g)} , quadratic and absolute value, algebraically and graphically;

(c) Solve systems of two linear equations algebraically and graphically, fusthg-graphing
caledlators-as-aprimary-toel-to-solve-problems] and verify solutions Heund-by-ether-methods}
with and without the assistance of technology;

(d) Use algebraic expressionsto identify and describe the n™ term of a sequence;

(e) Isolate any variablein given equations, inequalities, proportions and formulasto use in
mathematical and practical situations;

(f) Simplify algebraic expressions, including, without limitation, exponents and radicals;

(g) Solve absolute value equations and inequalities algebraically and graphically; and

(h) Solve, with and without the assistance of technology, mathematical and practical
problemsinvolving linear and quadratic equations with a variety of methods, including,
without limitation, discrete methods.

3. For the area of measurement, to solve problems, communicate, reason and make

connections within and beyond the field of mathematics, a pupil must use appropriate tools and
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techniques of measurement to determine, estimate, record and verify direct and indirect
measurements. A pupil must demonstrate the ability to:

() [Bistinguish-ditferentiate} Estimate and convert units of measure fameng-and} between
customary and metric systems ; fand-between-menetary-systems;}

(b) Select and use appropriate tools of measurement, techniques and formulas to fealedtate

-} solve problems

in mathematical and practical situations,

(c) Justify , differentiate and communicate the differences between faceuracy} precision,
error fef-measurel and tolerance in fm
lutions.f ¥ b tutions:
—{dy-Yse-and-nterpret] practical problems;

(d) Interpret and apply consumer data fs

Haterest] presented in charts, tables and graphs to make informed financial decisions related to
practical applications; and

(e) [Userelationships-and-formulasto-determinel Determine the measurement of unknown
dimensions, angles, areas and volumes by using relationships and formulas to solve problems.

4. For the areas of spatial relationships, logic and geometry, to solve problems,
communicate and make connections within and beyond the field of mathematics, a pupil must
identify, represent, verify and apply spatial relationships and geometric properties. A pupil must
demonstrate the ability to:

(a) Identify and fuse} apply the properties of interior and exterior angles of polygons|;

sl to solve

mathematical and practical problems;
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(b) Use coordinate geometry to graph linear equations [-determine stopes-of-Hnestdentify
parattel-and-perpendiedlartnest and find possible solutions to fsets-ef-Hnear-eguations:}

—€)} those equations;
(c) Usecomplementary and supplementary angles, congruent angles, vertical angles, angles
formed when parallel lines are cut by atransversal and angles in polygons to solve fpractica}

problems;

He}} (d) Apply the Pythagorean Theorem and its converse [;-properties-of-spectal+ight

practical situations;

(e) Draw and construct geometric figures to solve problems and to demonstrate fthe

es:} geometric relationships;
(f) 1dentify and use the parts of a circle to solve mathematical and practical problems;
(g) Apply properties of similarity using right triangle trigonometry to find missing angles
and sides,
(h) Use coordinate geometry and algebraic techniques to determine the slope of a line;
(i) Identify parallel, perpendicular and intersecting lines by slope;
() Find possible solution sets of systems of equations whose slopes indicate parallel; and
(k) Formulate, evaluate and justify arguments using inductive and deductive reasoningin

mathematical and practical situations.
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5. For the area of data analysis, to solve problems, communicate, reason and make
connections within and beyond the field of mathematics, a pupil must collect, organize, display,
interpret and analyze data to determine statistical relationships and probability projections. A

pupil must demonstrate the ability to:

and-abuse-of-data-caused-by-a-variety-ef-factors] Organize statistical data by using tables,

graphs and matrices, with and without the assistance of technology;

(b) Select and apply appropriate statistical measures in mathematical and practical
situations;

(c) Distinguish between a sample and a census,

(d) Identify sources of bias and their effect on data representations and statistical

conclusions;
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(e) Usethe shape of a normal distribution to compare and analyze data from a sample;

(f) Apply permutations and combinations to mathematical and practical situations,
including, without limitation, the Fundamental Counting Principle;

(g) Determinethe probability of an event, with and without replacement, using sample
spaces,

(h) Design, conduct, analyze and effectively communicate the results of multistage
probability experiments;

(i) Design, construct, analyze and select an appropriate type of graphical representation to
communicate the results of a statistical experiment; and

() Formulate and justify inferences based on a valid data sample.

6. For the area of problem solving, to develop the ability to solve problems, a pupil must
engage in developmentally appropriate opportunities for problem solving in which thereisa
need to use various approaches to investigate and understand mathematical concepts to formulate
problems, find solutions to problems, develop and apply strategies to solve problems, and

integrate mathematical reasoning, communication and connections. A pupil must demonstrate

the ability to:
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—{g)-Yse} Generalize solutions and apply previous knowledge to new problem-solving
situations,

(b) Determine an efficient problem-solving strategy and verify, interpret and evaluate the
results with respect to the original problem;

(c) Apply problem-solving strategies until a solution isfound or it is clear that no solution
exists,

(d) Interpret and solve a variety of mathematical problems by paraphrasing;

(e) Identify necessary and extraneous information;

(f) Check the reasonableness of a solution;

(9) Apply technology as atool in problem solving {} situations; and

(h) Apply combinations of proven strategies and previous knowledge to solve nonroutine
problems.

7. For the area of mathematical communication, to develop the ability to communicate
mathematically, a pupil must solve problems in which there is a need to obtain information f;
translatethe} in everyday life by reading, listening and observing to trandate information into
mathematical language and symbols, process fthe} information mathematically , discuss and
exchange ideas about mathematics as part of learning, read various fiction and nonfiction

texts to learn about mathematics and present the results in written, oral and visual formats. A

pupil must demonstrate the ability to:
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rdeaspresented-i-various wiitten-and-oral-ferms} Use a variety of techniques to solve

mathematical problems;

(b) Evaluate written and oral presentationsin mathematics;

() Model and explain mathematical relationships using oral, written, graphic and
algebraic methods;

(d) Communicate and evaluate mathematical thinking based on the use of definitions,
properties, rules and symbolsin problem solving; and

(e) Communicate strategies and solutions to mathematical problems using oral and written
expression of everyday language.

8. For the area of mathematical reasoning, to develop the ability to reason mathematically, a
pupil must solve problems in which there is a need to investigate [significant} mathematical ideas
and construct his own learning in all content areas to fjustify-and-enhance} reinforce and extend
his ability to fthink-and} reason logically [}, reflect on, clarify and justify histhinking, ask
guestions to extend hislearning, use patterns and relationships to analyze mathematical
situations, and determine relevant, irrelevant and sufficient information to solve mathematical
problems. A pupil must demonstrate the ability to:

(& Construc

ationships:
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—g)} avalid argument;

(b) Recognize and apply inductive and deductive reasoning fr-beth-conerete-and-abstract
contextst ;

(c) Review and refine the assumptions and steps used to derive conclusionsin
mathematical arguments;

(d) Make and test conjectures about algebraic and geometric properties based on
mathematical principles; and

(e) Justify the validity of an argument.

9. For the area of mathematical connections, to develop the ability to make mathematical
connections, a pupil must solve problems in which there is a need to view mathematics as an
integrated whole, including linking new concepts to prior knowledge, identifying relationships
between content strands and integrating mathematics with other disciplines, thereby allowing the

flexibility to approach problemsin avariety of ways within and beyond the field of mathematics.

A pupil must demonstrate the ability to:
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—H} Use mathematical ideas from one area of mathematics to explain an idea from another
area of mathematics;

(b) Explain the relationship between concepts and procedures,

(c) Usethe connections among mathematical topics to develop multiple approachesto
problems;

(d) Apply mathematical thinking and modeling to solve problems that arise in other
disciplines, including, without limitation, rhythm in music and motion in science; and

(e) Identify, explain and apply mathematicsin everyday life.
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