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EXECUTIVE SUMMARY
FOR

WEST VIRGINIA BOARD OF EDUCATION POLICY 2520.2

21* CENTURY MATHEMATICS CONTENT STANDARDS AND OBJECTIVES
FOR WEST VIRGINIA SCHOOLS

Policy Number and Title: West Virginia Board Of Education Policy 2520.2: 21* Century Mathematics
Content Standards and Objectives for West Virginia Schools

Background: Policies 2520 define the content standards and objectives for the programs of study
required by Policy 2510 and establish a standardized format for such.

¢ The original effective date of Policy 2520 (Instructional Goals and Objectives for West Virginia
Schools) was July 1997.

¢ The West Virginia Board of Education approved initial work on Mathematics content standards
in December 2001. The revision placed on comment in November 2002 created a separate policy
for each content area, expanded the number of performance levels from 3 to 5, and made minor
editorial changes.

o Policy 2520.2 was filed February 25, 2003 and became effective July 1, 2003.

¢ Policy 2520.2 (21* Century) was filed November 15, 2006 and is to become effective July 1,
2008. In order to incorporate Algebra IIl and Calculus into Policy 2520.2 (effective July 1,
2008), the policy must be repealed and placed, in its entirety, on public comment.

Major Revisions or Reasons for New Policy: A repeal and replace of Policy 2520.2 is being
recommended due to the format changes.

e The format of the math CSOs has been designed to facilitate easier use by West Virginia
educators.

¢ The math CSOS have been revised to:
o incorporate higher levels of critical thinking skills and problem solving skills.
o establish an improved alignment with national assessments (NAEP, ACT, and SAT), and

o incorporate 21* century knowledge and skills that West Virginia students will need to be
successful in the global world of the 21 century.

e The addition of a new course, Algebra ITI, content standards and objectives designed for work
beyond Algebra II, transitioning students from Algebra II to Trigonometry or Trigonometry to
Pre-Calculus

e Content standards and objectives for Calculus, a course that has been taught throughout West
Virginia for which we had no content standards and objectives, have been identified.

Impact:

¢ Students will be better prepared for success on national assessments, in postgraduate studies and in
the workplace of the 21 century.

» Students will acquire a higher level of critical thinking and problem solving skills needed for success
in post graduate studies and the workplace of the 21% century.

* The revised format will better enable West Virginia educators to focus instruction on the approved
CSOs.




Response to Comments:

Eleven comments were received regarding content, format, and general information. Twenty-three
revisions were made based on six of the comments. The complete log is attached.




TITLE 126

LEGISLATIVE RULE 200TNOY 26 P 3: 15
BOARD OF EDUCATION '

SERIES 44B Lo U
21% Century Mathematics Content Standards and Objéetives'? Ui STATE
for West Virginia Schools (2520.2)

§126-44B-1. General.

1.1. Scope. — W. Va. 126CSR42, West Virginia Board of Education Policy 2510,
Assuring the Quality of Education: Regulations for Education Programs (hereinafter Policy
2510) provides a definition of a delivery system for, and an assessment and accountability
system for, a thorough and efficient education for West Virginia public school students. Policy
2520.2 defines the content standards objectives for mathematics as required by Policy 2510.

1.2. Authority. - W. Va. Constitution, Article XIl, §2, W. Va. Code §18-2-5 and §18-
9A-22.

1.3. Filing Date. - November 26, 2007
1.4. Effective Date. — July 1, 2008.

1.5. Repeal of former rule. - This legislative rule repeals and replaces W. Va.
126CSR44B West Virginia Board of Education Policy 2520.2 "21% Century Mathematics Content
Standards and Objectives for West Virginia Schools (2520.2)" filed November 15, 2006 and
effective July 1, 2008.

§126-44B-2. Purpose.

2.1. This policy defines the content standards and objectives for the program of study
required by Policy 2510 in mathematics.

§126-44B-3. Incorporation by Reference.

3.1. A copy of the 21* Century Mathematics Content Standards and Objectives for West
Virginia Schools is attached and incorporated by reference into this policy. Copies may be
obtained in the Office of the Secretary of State and in the West Virginia Department of
Education, Office of Instruction.

§126-44B-4. Summary of the Content Standards and Objectives.

4.1. The West Virginia Board of Education has the responsibility for establishing high
quality standards pertaining to all educational standards pertaining to all education programs
(W. Va. Code §18-9A-22). The content standards and objectives provide a focus for teachers to
teach and students to learn those skills and competencies essential for future success in the
workplace and further education. The document includes content standards for mathematics;
an explanation of terms; objectives that reflect a rigorous and challenging curricuium; and
performance descriptors.
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FORM HD 201

(10-66)
FISCAL NOTE WORKSHEET
{Submit 4 Copies)
HD NO DRAFT NO BILL NO RESOLUTION NO

SUBJECT State Board Policy 2520.2: Mathematics Content Standards and Objectives for WV Schools FUND

SOURCE OF REVENUE: O GENERAL FUND 01 SPECIAL (1 OTHER (SPECIFY)

COST OF ESTIMATE BASED ON: O AN ORIGINAL ESTIMATE O BUDGET BILL O OTHER (SPECIFY)

INCOME ESTIMATE BASED ON: O AN ORIGINAL ESTIMATE [J BUDGET BILL O QTHER (SPECIFY)

SHOW OVER-ALL EFFECT IN ITEMS 1 AND 2 & GIVE EXPLANATION OF BREAKDOWN BY FISCAL YEAR INCLUDING LONG-RANGE EFFECT

ANNUAL FISCAL YEAR
EFFECT OF PROPOSAL INCREASE DECREASE CURRENT NEXT THEREAFTER
1. ESTIMATED TOTAL 50 80 $0 50 30
COST
PERSONAL SERVICES
CURRENT EXPENSES 50 $0 50 50 50
REPAIRS/ALTERATIONS
EQUIPMENT
OTHER
2. ESTIMATED TOTAL $0 30 30 $0 50
REVENUES

3. EXPLANATION OF ABOVE ESTIMATES (INCLUDING LONG-RANGE EFFECT):
There is no cost associated with the addition of Calculus content standards and objectives. [t is difficult to estimate the cost of textbooks for the new course tith

Algebra Il because it is designed as an elective course that transitions students from Algebra U to Trigonometry and Pre-calculus, and we have no way to estimat:
the number of schools who will offer the course ar the number of students who will be enrolied in the course. Students are not required to take Algebra tli,

DATE AGENCY

l I ‘1’! '@ l West Virginia Department of Education




Policy 2520.2: 21st Century Mathematics Content Standards and Objectives
Comment Log
Beginning & Ending Date of Comment Period

Action Type
N: No Response - Negative
NA: Not Accepted + Positive
A: Accepted o Neutral

Action/
Date Individual/Organization Comments Type Rationale
§126-44B-1. General.
09-24 Gina The curriculum is bad enough. Children are Being | N -
left behind. Give them time to learn
§126-44B 21 Century Mathematics Content Standards and Objectives for West Virginia Schools
08-30 Elizabeth Thompson Policy 2520.2 (21st Century} We have often said | A 0
Math Teacher that our pre-caculus course is basically an A typical “College
ethompso@access.k12.wv | Algebra III class. How is the proposed new Algebra” course is a subset
.us Algebra III going to differ? of the Algebra III Course.
Students now have the
opportunity to obtain dual
credit for this course if they
are registered with a
participating college.
09-25 Susan Barrett Sixth Grade A
Math Coach, WV Math Added
Task Force Member, WV | Number and Operations graphing
Elementa 6.1.2 — “Determine the greatest common factor to the
sbarrett@access.k12.wv.u | and least common multiple using multiple performa
] strategies to solve real-world problems; find nce
Nicholas County Schools | prime factorization of a number.” descripto
102 Airport Road 5.1.5 “Determine and apply greatest common T.
Fenwick WV 26202 factor and lowest common multiple to write




equivalent fractions and to real-world problem
situations.”

The first part of the sixth grade objective is a
repeat of fifth grade content and could be left off.
Only prime factorization is new. Perhaps it could
be reworded to say what students will do with the
skill of prime factorization.

6.1.4 — “Analyze and solve real-world problems
involving addition, subtraction, multiplication,
and division of whole numbers, fractions, mixed
numbers, decimals, integers, and justify
reasonableness by estimation.”

5.1.7 — “Analyze and solve application problems
and justify reasonableness of solution in problems
involving addition and subtraction of:

+ fractions and mixed numbers

* decimals.

There is a BIG hole here between the fifth and
sixth grade objectives. Neither grade has anything
about either modeling or learning procedures for
multiplication or division of decimals or fractions.
Who will teach these skills? While the emphasis
on real world application is good, somebody must
teach the procedures.

The Curriculum Focal Points for grade 6 for
Number and Operations state in boldface type that
students should be “developing an understanding
of and fluency with multiplication and division of
fractions and decimals.” The document goes on to

The objectives state what
the student is to accomplish
by the end of the school
year. Procedures are
required before the ability
to apply to the real world.

Our alignment is to NAEP
first and then to Curriculum
Focal Points.




say, “Students use common procedures to
multiply and divide fractions and decimals
efficiently and accurately. They multiply and
divide fractions and decimals to solve problems,
including multistep problems and problems
involving measurement.”

It is unreasonable to think you can skip the first
two recommendations and expect students to be
able to master the third recommendation of the
NCTM.

Algebra

This comment pertains to the 4th, 5th and 6th
grade algebra objectives.

6.2.3 — “Create algebraic expressions that
correspond to real-world situations; use the
expressions to solve problems.”

4.2.3 “...write an expression using a variable to
describe real-world situation.”

[s there two years worth of difference between
those two objectives? They seem almost the same.

6.2.6 — “Write and solve one-step equations using
number sense, properties of operations and the
idea of maintaining equality to represent and
solve real-world problems.”

5.2.3 — “Solve simple equations and inequalities
using patterns and models of real-world
situations, create graphs of the equations and
interpret the results.”




Since both are asking students to solve equations
based on real-world situations, isn’t including
graphing equations and inequalities and
interpreting the results more difficult than writing
and solving equations? There is nothing in the
performance descriptors for fifth grade about
graphing equations although the objective clearly
calls for it. Is that appropriate for fifth grade?

Measurement

6.4.2 — “Develop and test hypotheses to determine
formulas for perimeter of polygons, including
composite figures, area of parallelograms, area of
triangles, area of composite figures made of
parallelograms and triangles, circumference of a
circle, area of a circle, and volume of a
rectangular prism.”

Formulas for perimeter and for area of
paralielograms and triangles were covered in
grades 3, 4, and 5. Why limit compound figures to
parallelograms and triangles?

Graphing on a number line
is appropriate for 5 grade
students.

09-25

Susan Barrett

Math Coach, WV Math
Task Force Member, WV
Elementary
sbarrett@access.k12.wv.u
]

Nicholas County Schools
102 Airport Road
Fenwick WV 26202

Fifth Grade
Number and Operations

5.1.7 — “Analyze and solve application problems
and justify reasonableness of solution in problems
involving addition and subtraction of fractions,
mixed numbers, and decimals.”

4.1.4 — “Using concrete models, benchmark

NA




fractions, number line

+ compare and order fractions with like and unlike
denominators

* add and subtract fractions with like and unlike
denominators

+ model equivalent fractions

» model addition and subtraction of mixed
numbers with and without regrouping.

There is a BIG hole between the fourth and fifth
grade objectives with fractions. There is no
objective that addresses the computation skills
and procedures of adding and subtracting
fractions at either grade. This typically occupies
WEEKS of instructional time in fourth and fifth
grades. It is not reasonable to assume that
somehow between fourth and fifth grades students
will figure out on their own how to find common
denominators, add, subtract, and reduce fractions
and mixed numbers with and without regrouping.
The proposed objectives leap from using concrete
models to solving and justifying application
problems

The Curriculum Focal Points for fifth grade say
students “develop fluency with standard
procedures for adding and subtracting fractions
and decimals.” This step can’t be skipped.

Students need to be able to
compute adding and
subtracting fractions and
this is required. However,
an objective states what the
child should accomplish at
each level by the end of the
school year. The teacher
will need to teach those
basic skills but it expected
that a child will be able to
analyze and solve
application of problems
involving fractions. This
should not be taught in
isolation.

09-25

Susan Barrett

Math Coach, WV Math
Task Force Member, WV
Elementary
sharrett@access.k12.wv.u

Third Grade —
Number and Operations

3.1.9 — “Demonstrate and model multiplication
(repeated addition, arrays) and division (repeated

NA




S
Nicholas County Schools
102 Airport Road
Fenwick WV 26202

subtraction, partitioning).

Suggestion — add “to solve real-world problems”
to the end of the objective to put it in context.
Kids (and teachers) do not always connect the
modeling to the real world.

3.1.11 — “Recall basic multiplication facts and the
corresponding division facts.”

Adding something to the objective connecting
recall to understanding would make it more
aligned with the Curriculum Focal Points and
with a standards-based approach. The CFP call
for developing “Strategies for basic multiplication
facts and related division facts.”

Suggestion — “Use a variety of strategies to build
fluency with basic multiplication facts and the
corresponding division facts.” The objective
could include strategies with an e.g, including
connecting counting patterns to multiples, using
area models, number lines, arrays, etc. Quick
recall of the facts is in fourth grade, which aligns
perfectly with the Curriculum Focal Points.

3.1.12 — “Model the distributive property in
multiplication of 2- and 3-digit numbers by a 1-
digit number.”

This objective would be stronger if it included
“Use manipulatives to...” at the beginning of the




sentence. It would then lead directly into 3.1.13
which uses models for division. (Maybe “Use
manipulatives to model division....” would work
even better for 3.1.13). Students would illustrate
the property in a way that builds understanding.
Many teachers are not clear on how third graders
are supposed to use the distributive property
because the teachers have only a superficial
understanding of the property themselves. The
distributive property is the basis for several of the
alternative multiplication algorithms used in the
standards-based programs and the foundation for
multiplying algebraic expressions as well. This is
the opportunity to build understanding.

I notice that the distributive property is not
mentioned in the new fourth grade objectives at
all; what was in fourth has been moved to fifth. If
that’s the way it’s going to be, then it might be
better to move this objective to fourth grade.’

Measurement

3.4.2 — “Estimate and find the perimeter and area
of familiar geometric shapes, using
manipulatives, grids, or appropriate measuring
tools.”

3.4.3 — “Determine the formula the area of a
rectangle and explain reasoning through
modeling.”

Combining the objectives on perimeter and area
in 3.4.2 does not work. The only shape third




graders work with in area is the rectangle. The
empbhasis is on connecting the formula for area of
a rectangle to their work with arrays and area
models in multiplication. Perimeter of rectangles
was covered in second grade and is extended in
third grade to inciude all polygons. Finding
perimeter is a measurement skill at this level,
while area is a concept connecting knowledge in
number and operations, geometry, and
measurement. Suggestion — leave area out of 3.4.2
Go back to, “Estimate and determine the
perimeter of any polygon.”
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Susan Barrett

Math Coach, WV Math
Task Force Member, WV
Elementa
sbarrett@access.k12.wv.u
s

Nicholas County Schools
102 Airport Road
Fenwick WV 26202

Second Grade

Number and Operations

2.1.2 — “Identify any number as odd or even and
determine if a set has an odd or even number of
elements.”

Determining if a set of objects has an odd or even
number of elements is more of a first grade skill.
This would be a good place to use a word like
justify or explain. The goal is for students to
demonstrate understanding of the concept of odd
and even, and to apply that understanding to any
number. It would not be necessary to use objects
to model the number, nor would it be satisfactory
to merely state that the number ends with 2,4,6,8
or 0 if it is even.

2.1.3 — “Count and group concrete manipulatives
by ones, tens, and hundreds to 1,000.”
Suggestion — “Group manipulatives to count by
ones, tens, and hundreds to 1000.” You group to
make the counting easier. Changing the order of

Changed wording to
nnvm : WﬂMQUu

Added “variable” to the
performance descriptor




the verbs reflects this.

2.1.10 — “Model 2- and 3-digit addition and
subtraction with regrouping.”

This objective could be strengthened and more
aligned with a standards-based approach by
changing it to say something like, “Develop and
apply multiple strategies for solving 2- and 3-digit
addition and subtraction problems with
regrouping ( e.g., using place value models, the
hundred chart, number lines).”

Algebra

2.2.2 — “Explain how one variable produces a
change in another variable.”

The meaning of this objective is not clear. There
is nothing in the performance descriptors on this
objective. What is it the student is expected to do
to demonstrate mastery? There is nothing in the
current CSOs on variables until third grade. There
is nothing in the Curriculum Focal Points on
variables at second grade. The Curriculum Focal
Points (page 31) at seventh grade call for students
to, “Investigate how a change in one variable
relates to a change in a second variable.” This
objective is inappropriate for second grade.

This objective replaces, “Given an input/output
model, determine the rule, input, or output.”
There was a deliberate inclusion of input/output at




each grade level from first through fifth with a
progresston to more difficult skills at each
succeeding grade. Second graders at mastery level
were expected to give the input when the output is
known. This “backwards thinking” was the new
part of the objective at that level; it is not at
mastery level in first grade.

Geometry

2.3.6 — “Identify similar shapes.”

The above mastery and distinguished levels call
for students to create similar shapes and justify
why they are similar. Similarity involves
proportional reasoning; having students recognize
or identify similar shapes is plenty difficult for
second graders. Creating similar shapes was a
fifth grade objective and is mentioned in the
Curriculum Focal Points for seventh grade.

2.4.7 — “Identify, count, and organize coins and
bills to display a variety of price values from real-
life examples with a total value of one dollar or
less and model making change using
manipulatives.”

This objective replaces two objectives, one on
counting coins and one on making change. The
verbs “read” and “write” have also been removed.
Learning to use dollars-and-cents notation is a
second grade skill. The proposed change in first
grade puts counting coins, including quarters, up
to a dollar there instead of in second. Counting
coins and making change are two different skills




and would be better kept as two objectives.
Making change is more difficult and is one of the
hardest skills for second graders to master. There
was a gradual progression of difficulty that was
built into the proposed objectives before; these
latest changes undo the effort to provide that
scaffolding for students. The objective as
proposed is also unnecessarily wordy. Suggestion
— go back to two separate objectives. The wording
could be changed without changing the meaning
by saying, “Read, write, and use coins to
represent a variety of price values up to one
dollar.” and “Use coins to model making change
up to a dollar.”

09-25

Susan Barrett

Math Coach, WV Math
Task Force Member, WV
Elementa
sbarrett@access.k12.wv.u
s

Nicholas County Schools
102 Airport Road
Fenwick WV 26202

First Grade —
Number and Operations

1.1.4 — “Group and count manipulatives by ones,
fives and tens to 100.” Kindergarten has grouping
and counting by ones, fives, and tens. Fives has
been added to the revised version of the first
grade objective. In my opinion, the focus of this
objective is to build understanding of place value,
and therefore, fives does not betong. The intent is
to help children connect counting a large group of
objects to the base ten system; they form groups
of ten and then tell how many objects are in the
set by counting tens and ones. The first grade
objectives include counting by fives under the
algebra strand. The focus of 1.1.4 is connecting to
place value. Suggestion — “Group manipulatives
to count by tens and ones to 100.”

Kindergarten students
have the ability to count by
fives.

Added “symmetry” to
performance descriptor




1.1.12 — “Quick recall of basic addition facts with
sums to 10 and corresponding subtraction facts.”

An earlier revision called for, “Demonstrate
fluency with basic addition facts with sums to 10
and corresponding subtraction facts.” There was a
lot of discussion when writing this objective, as
well as the related ones in second, third, and
fourth grades about mastering basic facts. The
committee was searching for a way to promote a
more standards-based approach without giving up
the recommendation that students develop the
computational fluency that leads to success at
higher grade levels in more complex computation
and problem solving situations. In a traditional
approach, basic facts are learned through rote
practice leading (hopefully) to memorization. In a
standards-based approach, basic addition and
subtraction facts are learned through repeated
practice with composing and decomposing
numbers and applying strategies like doubles,
doubles plus one, complements of ten, etc. These
strategies help students become mathematically
powerful thinkers and lead to stronger mental
math and estimation skills at all levels. I believe
the objective must include some mention of
strategies that promote number sense rather than
rote memorization. If first graders become
proficient in those strategies, then quick recall of
all the single-digit addition and subtraction facts
by the end of second grade is a realistic
expectation. See the Curriculum Focal Points for
first and second grades. Suggestion — “Develop




and apply strategies that lead to quick recall of the
basic addition facts to 10 and the related
subtraction facts.” It would be good if we could
include some of those strategies in the objective
with an e.g.

1.1.14 — “Create grade-appropriate picture and
story problems using a variety of strategies (with
and without technology), present solutions and
justify resuits.”

According to the Curriculum Focal Points, there
should be a great deal of emphasis on
representing addition and subtraction situations
with a variety of models at the first grade level.
They practice a variety of strategies in solving
addition and subtraction problems. Strategies are
methods for solving problems, not for creating
them. Asking them to create problems using a
variety of strategies doesn’t make sense.
Suggestion — “Represent and solve addition and
subtraction story problems using a variety of
strategies; present and justify solutions using
pictures, numbers, or words.”

1.2.5 — “Use concrete materials to demonstrate
that the quantities on both sides of a grade-
appropriate number sentence are equivalent.”
The performance descriptors call for students to
demonstrate equivalency at the mastery level and
to describe equivalency at the partial mastery
level. Demonstrating is more concrete than
describing. If you demonstrate equivalency, it
seems like that would be the same as proving it,




which is what is called for at the above mastery
level.

Geometry

1.3.1 — “Draw, label, and sort circle, rectangles
including squares, triangles and according to sides
and vertices.”

The kindergarten objective (K.3.1) says, “Use
physical materials to construct, identify, and
classify basic geometric plane shapes: circles,
ellipses (oval), rectangles including squares, and
triangles.” The kindergarten objective seems more
challenging except for the sides and vertices. The
word “describe” has been removed from the
objective. Suggestion — “Identify, sort, and draw
circles, rectangles including squares, and triangles
and describe according to sides and vertices.” The
performance descriptor at partial mastery uses
“identify” while mastery calls for the student to
“sort” shapes, which seems more difficult. How is
label different from identify?

1.3.5 — “Create and describe simple symmetrical
designs.”

The objective was, “Identify and draw a line of
symmetry.” The new objective is quite a leap in
difficulty. The current objective at fourth grade
(4.3.6) reads “Draw a design with one line of
symmetry.” The Curriculum Focal Points at first
grade call for composing and decomposing
geometric shapes as a means of “developing a
background ... of such properties as congruence
and symmetry.” The fourth grade




recommendations include using transformations
of basic shapes to create designs with symmetry.
First graders could meet the proposed objective
by folding and cutting paper, but does that mean
they understand symmetry? As they stand now,
there is nothing in the first grade performance
descriptors about symmetry at all. Suggestion —
either delete this objective and hold off on
symmetry until higher grades, go back to
“identify and draw a line of symmetry” or write
performance descriptors that tell what the student
is expected to do.

1.3.7 — “Find and name locations on a first-
quadrant grid.”

Students need to find and name a square region in
a simple coordinate grid system. Saying first
quadrant is not really appropriate as it seems like
you are talking about locations of points instead
of regions (like finding A4 on a map). The
coordinate point system is not introduced until
third grade. Suggestion — “Find and name
locations in a simple coordinate grid system.”

1.3.8 — “Predict the result of combining or
decomposing two or more two-dimensional /three
dimensional shapes.”

At the first grade level, describing the result of
combining or decomposing shapes seems more
appropriate than predicting. Describing and
determining how they are alike and different is
what is recommended in the Curriculum Focal




Points for first grade. There is nothing about this
objective in the performance descriptors at any
performance level in first grade geometry.

Measurement —

1.4.2 — “Select appropriate units and tools to
measure and compare two objects or events
according to one or more of the following
attributes: length, height, weight, temperature,
volume. Justify selection of units and tools used
to measure the attributes and present results.”
Selecting the appropriate unit of measurement is
currently listed in the fourth and fifth grade
measurement CSOs. If you are asking a first
grader to choose between meters and pounds to
measure an object’s length, this is appropriate. If
you are asking a first grader to choose between
meters and centimeters, it is not. Height and
length are the same attribute and don’t need to be
listed separately. Selecting appropriate units is
mentioned in the Curriculum Focal Points for
third and fourth grades, not in first grade. There is
nothing in the second grade about selecting
appropriate units, another indication that this
objective is out of sequence. The last sentence of
the objective is unnecessary; presenting results
doesn’t make sense.

1.4.3 — “Use calendar to identify date, sequence
of days of the week, and months of the year.”
This is less rigorous than the objective we
currently have for first grade. Naming the days of
the week is currently a kindergarten objective and
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Comments for section 126-44B-1 General

Comments for section 126-44B 21 Century Mathematics Content Standards and Objectives for
West Virginia Schools

First Grade -

Number and Operations

1.1.4 - “Group and count manipulatives by ones, fives and tens to 100.” Kindergarten has
grouping and counting by ones, fives, and tens. Fives has been added to the revised version
of the first grade objective. In my opinion, the focus of this objective is to build
understanding of place value, and therefore, fives does not belong. The intent is to help
children connect counting a large group of objects to the base ten system; they form groups
of ten and then tell how many objects are in the set by counting tens and ones. The first
grade objectives include counting by fives under the algebra strand. The focus of 1.1.4 is
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connecting to place value. Suggestion - “Group manipulatives to count by tens and ones to
100.”

1.1.12 - “Quick recall of basic addition facts with sums to 10 and corresponding subtraction
facts.”

An earlier revision called for, ‘“Demonstrate fluency with basic addition facts with sums to
10 and corresponding subtraction facts.” There was a lot of discussion when writing this
objective, as well as the related ones in second, third, and fourth grades about mastering
basic facts. The committee was searching for a way to promote a more standards-based approach
without giving up the recommendation that students develop the computational fluency that
leads to success at higher grade levels in more complex computation and problem solving
situations. In a traditional approach, basic facts are learned through rote practice leading
(hopefully) to memorization. In a standards-based approach, basic addition and subtraction
facts are learned through repeated practice with composing and decomposing numbers and
applying strategies like doubles, doubles plus one, complements of ten, etc. These strategies
help students become mathematically powerful thinkers and lead to stronger menta!

1 math and estimation skills at all levels. I believe the objective must include some
mention of strategies that promote number sense rather than rote memorization. If first
. graders become proficient in those strategies, then quick recall of all the single-digit
addition and subtraction facts by the end of second grade is a realistic expectation. See the
Curriculum Focal Points for first and second grades. Suggestion - “Develop and apply
strategies that lead to quick recall of the basic addition facts to 10 and the related
subtraction facts.” It would be good if we could include some of those strategies in the
objective with an e.g.

1.1.14 - “Create grade-appropriate picture and story problems using a variety of strategies
(with and without technology), present solutions and justify results.”

According to the Curriculum Focal Points, there should be a great deal of emphasis on
representing addition and subtraction situations with a variety of models at the first grade
level. They practice a variety of strategies in solving addition and subtraction problems.
Strategies are methods for solving problems, not for creating them. Asking them to create
problems using a variety of strategies doesn’t make sense. Suggestion - “Represent and solve
addition and subtraction story problems using a variety of strategies; present and justify
solutions using pictures, numbers, or words.”

1.2.5 - “Use concrete materials to demonstrate that the quantities on both sides of a grade-
appropriate number sentence are equivalent.”

The performance descriptors call for students to demonstrate equivalency at the mastery level
and to describe equivalency at the partial mastery level. Demonstrating is more concrete than
describing. If you demonstrate equivalency, it seems like that would be the same as proving
it, which is what is called for at the above mastery level.

Geometry
1.3.1 - “Draw, label, and sort circle, rectangles including squares, triangles and according
to sides and vertices.”

The kindergarten objective (K.3.1) says, “Use physical materials to construct, identify, and
classify basic geometric plane shapes: circles, ellipses (oval), rectangles including
squares, and triangles.” The kindergarten objective seems more challenging except for the
sides and vertices. The word “describe” has been removed from the objective. Suggestion -
“Identify, sort, and draw circles, rectangles including squares, and triangles and describe
according to sides and vertices.” The performance descriptor at partial mastery uses
“identify” while mastery calls for the student to “sort” shapes, which seems more difficult.
How is label different from identify?

1.3.5 - “Create and describe simple symmetrical designs.”




The objective was, “Identify and draw a line of symmetry.” The new objective is quite a leap
in difficulty. The current objective at fourth grade (4.3.6) reads “Draw a design with one
line of symmetry.” The Curriculum Focal Points at first grade call for composing and
decomposing geometric shapes as a means of “developing a background .. of such properties as
congruence and symmetry.” The fourth grade recommendations include using transformations of
basic shapes to create designs with symmetry. First graders could meet the proposed objective
by folding and cutting paper, but does that mean they understand symmetry? As they stand now,
there is nothing in the first grade performance descriptors about symmetry at all. Suggestion
~ either delete this objective and hold off on symmetry until higher grades, go back to
“identify and draw a line of symmetry” or write performance descriptors that tell what the
student is expected to do.

1.3.7 - “Find and name locations on a first-quadrant grid.”

Students need to find and name a square region in a simple coordinate grid system. Saying
first quadrant is not really appropriate as it seems like you are talking about locations of
points instead of regions (like finding A4 on a map). The coordinate point system is not
introduced until third grade. Suggestion - “Find and name locations in a simple coordinate
grid system.”

1.3.8 - “Predict the result of combining or decomposing two or more two-dimensional /three
dimensional shapes.”

At the first grade level, describing the result of combining or decomposing shapes seems more
appropriate than predicting. Describing and determining how they are alike and different is
what is recommended in the Curriculum Focal Points for first grade. There is nothing about
this objective in the performance descriptors at any performance level in first grade
geometry.

Measurement -

1.4.2 - “Select appropriate units and tools to measure and compare two objects or events
according to one or more of the following attributes: length, height, weight, temperature,
volume., Justify selection of units and tools used to measure the attributes and present
results.”

Selecting the appropriate unit of measurement is currently listed in the fourth and fifth
grade measurement CSOs. If you are asking a first grader to choose between meters and pounds
to measure an object’s length, this is appropriate. If you are asking a first grader to
choose between meters and centimeters, it is not. Height and length are the same attribute
and don’t need to be listed separately. Selecting appropriate units is mentioned in the
Curriculum Focal Points for third and fourth grades, not in first grade. There is nothing in
the second grade about selecting appropriate units, another indication that this objective is
out of sequence. The last sentence of the objective is unnecessary; presenting results
doesn’t make sense.

1.4.3 - “Use calendar to identify date, sequence of days of the week, and months of the
year.,”

This is less rigorous than the objective we currently have for first grade. Naming the days
of the week is currently a kindergarten objective and is expected to be done without using a
calendar. Naming the months of the year is a first grade objective but it is expected to be
done without using a calendar. Suggestion - leave the objective the way it is now: “Name the
months of the year and find a date on a monthly calendar.” Leave naming the days of the week
in kindergarten.

1.4.6 - “Identify, count, and organize the following coins and bill to display a variety of
price values from real-life examples with a total value of 100 cents or less: penny, nickel,
dime, quarter, dollar bill.”

Two objectives have been combined and a third one on money has been eliminated. These changes
have altered the intent of the objective. The current objectives ask kindergarten students to
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identify the name and value of the penny, nickel, and dime. First graders added the quarter
and dollar and were asked to count and trade pennies, nickels, and dimes. This was plenty for
first grade. Many students struggle with counting money, but it was a realistic objective.
Throwing in counting a collection of coins including quarters makes it more difficult; this
is currently in second grade and is one of the more challenging objectives for many children.
Trading coins for other coins of equivalent value was taken out of the first grade objective,
and this is a critical step in mastering both counting a collection of coins and in making
change. In addition, the performance descriptors do not match the objective - the mastery
level calls for making change from a dollar. This is currently !

in second grade and needs to stay there. Ask any second grade teacher - this is difficult
for most students and takes lots of practice to master by the end of the year. Making change
requires a deeper level of understanding than counting a collection of coins. Counting coins
needs to be mastered first. Suggestion - leave 1.4.7 and 1.4.8 the way they are written now.
(1.4.7 - Identify and model the value of quarter and dollar. 1.4.8 - Count and trade a
collection of pennies, nickels, and dimes with a total value of 100 cents or less.) The
current objective 1.4.9 regarding making change up to a dime could be eliminated so students
would not have to begin making change until second grade. I could not find anything at all on
money skills in the Curriculum Focal Points.

Data Analysis and Probability

1.5.2 - “Conduct simple experiments, record data on a tally chart or table and use the data
to predict which of the events is more likely or less likely to occur if the experiment is
repeated.”

This objective sounds almost exactly the same as K.5.2. It seems more appropriate for first
grade. Tally marks are more commonly used to record data or to keep count than as a part of a
probability experiment. As they read now, tally marks are never mentioned in the performance
descriptors at first grade. Predicting the likelihood of an event is not mentioned in the
Curriculum Focal Points until seventh grade.
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Comments for section 126-44B-1 General

Comments for section 126-44B 21 Century Mathematics Content Standards and Objectives for
West Virginia Schools

Second Grade

Number and Operations

2.1.2 - “Identify any number as odd or even and determine if a set has an odd or even number
of elements.”

Determining if a set of objects has an odd or even number of elements is more of a first
grade skill. This would be a good place to use a word like justify or explain. The goal is
for students to demonstrate understanding of the concept of odd and even, and to apply that
understanding to any number. It would not be necessary to use objects to model the number,
nor would it be satisfactory to merely state that the number ends with 2,4,6,8 or @ if it is
even,
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2.1.3 - “Count and group concrete manipulatives by ones, tens, and hundreds to 1,000.”
Suggestion - “Group manipulatives to count by ones, tens, and hundreds to 1000.” You group
to make the counting easier. Changing the order of the verbs reflects this.

2.1.10 - “Model 2- and 3-digit addition and subtraction with regrouping.”

This objective could be strengthened and more aligned with a standards-based approach by
changing it to say something like, “Develop and apply multiple strategies for solving 2- and
3-digit addition and subtraction problems with regrouping ( e.g., using place value models,
the hundred chart, number lines).”

Algebra

2.2.2 - “Explain how one variable produces a change in another variable.”

The meaning of this objective is not clear. There is nothing in the performance descriptors
on this objective. What is it the student is expected to do to demonstrate mastery? There is
nothing in the current CSOs on variables until third grade. There is nothing in the
Curriculum Focal Points on variables at second grade. The Curriculum Focal Points (page 31)
at seventh grade call for students to, “Investigate how a change in one variable relates to a
change in a second variable.” This objective is inappropriate for second grade.

This objective replaces, “Given an input/output model, determine the rule, input, or output.”
There was a deliberate inclusion of input/output at each grade level from first through fifth
with a progression to more difficult skills at each succeeding grade. Second graders at
mastery level were expected to give the input when the output is known. This “backwards
thinking” was the new part of the objective at that level; it is not at mastery level in
first grade.

Geometry

2.3.6 - “Identify similar shapes.”

The above mastery and distinguished levels call for students to create similar shapes and
justify why they are similar. Similarity involves proportional reasoning; having students
recognize or identify similar shapes is plenty difficult for second graders. Creating similar
shapes was a fifth grade objective and is mentioned in the Curriculum Focal Points for
seventh grade.

2.4.7 - “Identify, count, and organize coins and bills to display a variety of price values
from real-life examples with a total value of one dollar or less and model making change
using manipulatives.”
This objective replaces two objectives, one on counting coins and one on making change. The
verbs “read” and “write” have also been removed. Learning to use dollars-and-cents notation
is a second grade skill. The proposed change in first grade puts counting coins, including
quarters, up to a dollar there instead of in second. Counting coins and making change are two
different skills and would be better kept as two objectives. Making change is more difficult
and is one of the hardest skills for second graders to master. There was a gradual
progression of difficulty that was built into the proposed objectives before; these latest
changes undo the effort to provide that scaffolding for students. The objective as proposed
is also unnecessarily wordy. Suggestion - go back to two separate objectives. The wording
could be changed without changing the meaning by saying, “Read, write, and use coins to
represent a variety of price values up to one dollar.” and “Use coins to model maki!

ng change up to a dollar.”
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Comments for section 126-44B-1 General

Comments for section 126-44B 21 Century Mathematics Content Standards and Objectives for
West Virginia Schools
Second Grade
Number and Operations
2.1.2 - “Identify any number as odd or even and determine if a set has an odd or even number
of elements.”
Determining if a set of objects has an odd or even number of elements is more of a first
grade skill. This would be a good place to use a word like justify or explain. The goal is
for students to demonstrate understanding of the concept of odd and even, and to apply that
understanding to any number. It would not be necessary to use objects to model the number,
nor would it be satisfactory to merely state that the number ends with 2,4,6,8 or ® if it is
even.
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2.1.3 - “Count and group concrete manipulatives by ones, tens, and hundreds to 1,000.”
Suggestion - “Group manipulatives to count by ones, tens, and hundreds to 1000.” You group
to make the counting easier. Changing the order of the verbs reflects this.

2.1.10 - “Model 2- and 3-digit addition and subtraction with regrouping.”

This objective could be strengthened and more aligned with a standards-based approach by
changing it to say something like, “Develop and apply multiple strategies for solving 2- and
3-digit addition and subtraction problems with regrouping ( e.g., using place value models,
the hundred chart, number lines).”

Algebra

2.2.2 - “Explain how one variable produces a change in another variable.”

The meaning of this objective is not clear. There is nothing in the performance descriptors
on this objective. What is it the student is expected to do to demonstrate mastery? There is
nothing in the current CSOs on variables until third grade. There is nothing in the
Curriculum Focal Points on variables at second grade. The Curriculum Focal Points (page 31)
at seventh grade call for students to, “Investigate how a change in one variable relates to a
change in a second variable.” This objective is inappropriate for second grade.

This objective replaces, “Given an input/output model, determine the rule, input, or output.”
There was a deliberate inclusion of input/output at each grade level from first through fifth
with a progression to more difficult skills at each succeeding grade. Second graders at
mastery level were expected to give the input when the output is known. This “backwards
thinking” was the new part of the objective at that level; it is not at mastery level in
first grade.

Geometry

2.3.6 - “Identify similar shapes.”

The above mastery and distinguished levels call for students to create similar shapes and
justify why they are similar. Similarity involves proportional reasoning; having students
recognize or identify similar shapes is plenty difficult for second graders. Creating similar
shapes was a fifth grade objective and is mentioned in the Curriculum Focal Points for
seventh grade.

2.4.7 - “Identify, count, and organize coins and bills to display a variety of price values
from real-life examples with a total value of one dollar or less and model making change
using manipulatives.”
This objective replaces two objectives, one on counting coins and one on making change. The
verbs “read” and “write” have also been removed. Learning to use dollars-and-cents notation
is a second grade skill. The proposed change in first grade puts counting coins, including
quarters, up to a dollar there instead of in second. Counting coins and making change are two
different skills and would be better kept as two objectives. Making change is more difficult
and 1s one of the hardest skills for second graders to master. There was a gradual
progression of difficulty that was built into the proposed objectives before; these latest
changes undo the effort to provide that scaffolding for students. The objective as proposed
is also unnecessarily wordy. Suggestion - go back to two separate objectives. The wording
could be changed without changing the meaning by saying, “Read, write, and use coins to
represent a variety of price values up to one dollar.” and “Use coins to model maki!

ng change up to a dollar.”
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Comments for section 126-44B-1 General

Comments for section 126-44B 21 Century Mathematics Content Standards and Objectives for
West Virginia Schools

Third Grade -
Number and Operations

3.1.9 - “Demonstrate and model multiplication (repeated addition, arrays) and division
(repeated subtraction, partitioning).

Suggestion - add “to solve real-world problems” to the end of the objective to put it in
context. Kids (and teachers) do not always connect the modeling to the real world.

3.1.11 - “Recall basic multiplication facts and the corresponding division facts.”
1




Adding something to the objective connecting recall to understanding would make it more
aligned with the Curriculum Focal Points and with a standards-based approach. The CFP call
for developing “Strategies for basic multiplication facts and related division facts.”

Suggestion - “Use a variety of strategies to build fluency with basic multiplication facts
and the corresponding division facts.” The objective could include strategies with an e.g,
including connecting counting patterns to multiples, using area models, number lines, arrays,
etc. Quick recall of the facts is in fourth grade, which aligns perfectly with the Curriculum
Focal Points.

3.1.12 - “Model the distributive property in multiplication of 2- and 3-digit numbers by a 1-
digit number.”

This objective would be stronger if it included “Use manipulatives to..” at the beginning of
the sentence. It would then lead directly into 3.1.13 which uses models for division. (Maybe
“Use manipulatives to model division...” would work even better for 3.1.13). Students would
illustrate the property in a way that builds understanding. Many teachers are not clear on
how third graders are supposed to use the distributive property because the teachers have
only a superficial understanding of the property themselves. The distributive property is the
basis for several of the alternative multiplication algorithms used in the standards-based
programs and the foundation for multiplying algebraic expressions as well, This is the
opportunity to build understanding.

I notice that the distributive property is not mentioned in the new fourth grade objectives
at all; what was in fourth has been moved to fifth. If that’s the way it’s going to be, then
it might be better to move this objective to fourth grade.’

Measurement

3.4.2 - “Estimate and find the perimeter and area of familiar geometric shapes, using
manipulatives, grids, or appropriate measuring tools.”

3.4.3 - “Determine the formula the area of a rectangle and explain reasoning through
modeling.”

Combining the objectives on perimeter and area in 3.4.2 does not work. The only shape third
graders work with in area is the rectangle. The emphasis is on connecting the formula for
area of a rectangle to their work with arrays and area models in multiplication. Perimeter of
rectangles was covered in second grade and is extended in third grade to include all
polygons. Finding perimeter is a measurement skill at this level, while area is a concept
connecting knowledge in number and operations, geometry, and measurement. Suggestion - leave
area out of 3.4.2 Go back to, “Estimate and determine the perimeter of any polygon.”
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Comments for section 126-44B-1 General

Comments for section 126-44B 21 Century Mathematics Content Standards and Objectives for
West Virginia Schools

Third Grade -
Number and Operations

3.1.9 - “Demonstrate and model multiplication (repeated addition, arrays) and division
(repeated subtraction, partitioning).

Suggestion - add “to solve real-world problems” to the end of the objective to put it in
context. Kids (and teachers) do not always connect the modeling to the real world.

3.1.11 - “Recall basic multiplication facts and the corresponding division facts.”
1




Adding something to the objective connecting recall to understanding would make it more
aligned with the Curriculum Focal Points and with a standards-based approach. The CFP call
for developing “Strategies for basic multiplication facts and related division facts.”

Suggestion - “Use a variety of strategies to build fluency with basic multiplication facts
and the corresponding division facts.” The objective could include strategies with an e.g,
including connecting counting patterns to multiples, using area models, number lines, arrays,
etc. Quick recall of the facts is in fourth grade, which aligns perfectly with the Curriculum
Focal Points.

3.1.12 - “Model the distributive property in multiplication of 2- and 3-digit numbers by a 1-
digit number.”

This objective would be stronger if it included “Use manipulatives to.” at the beginning of
the sentence. It would then lead directly into 3.1.13 which uses models for division. (Maybe
“Use manipulatives to model division...” would work even better for 3.1.13). Students would
illustrate the property in a way that builds understanding. Many teachers are not clear on
how third graders are supposed to use the distributive property because the teachers have
only a superficial understanding of the property themselves. The distributive property is the
basis for several of the alternative multiplication algorithms used in the standards-based
programs and the foundation for multiplying algebraic expressions as well. This is the
opportunity to build understanding.

I notice that the distributive property is not mentioned in the new fourth grade objectives
at all; what was in fourth has been moved to fifth. If that’s the way it’s going to be, then
it might be better to move this objective to fourth grade.’

Measurement

3.4.2 - “Estimate and find the perimeter and area of familiar geometric shapes, using
manipulatives, grids, or appropriate measuring tools.”

3.4.3 - “Determine the formula the area of a rectangle and explain reasoning through
modeling.”

Combining the objectives on perimeter and area in 3.4.2 does not work. The only shape third
graders work with in area is the rectangle. The emphasis is on connecting the formula for
area of a rectangle to their work with arrays and area models in multiplication. Perimeter of
rectangles was covered in second grade and is extended in third grade to include all
polygons. Finding perimeter is a measurement skill at this level, while area is a concept
connecting knowledge in number and operations, geometry, and measurement. Suggestion - leave
area out of 3.4.2 Go back to, “Estimate and determine the perimeter of any polygon.”
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Comments for section 126-44B-1 General

Comments for section 126-44B 21 Century Mathematics Content Standards and Objectives for
West Virginia Schools

First Grade -

Number and Operations

1.1.4 - “Group and count manipulatives by ones, fives and tens to 100.” Kindergarten has
grouping and counting by ones, fives, and tens. Fives has been added to the revised version
of the first grade objective. In my opinion, the focus of this objective is to build
understanding of place value, and therefore, fives does not belong. The intent is to help
children connect counting a large group of objects to the base ten system; they form groups
of ten and then tell how many objects are in the set by counting tens and ones. The first
grade objectives include counting by fives under the algebra strand. The focus of 1.1.4 is
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connecting to place value. Suggestion - “Group manipulatives to count by tens and ones to
100.%

1.1.12 - “Quick recall of basic addition facts with sums to 10 and corresponding subtraction
facts.”

An earlier revision called for, “Demonstrate fluency with basic addition facts with sums to
10 and corresponding subtraction facts.” There was a lot of discussion when writing this
objective, as well as the related ones in second, third, and fourth grades about mastering
basic facts. The committee was searching for a way to promote a more standards-based approach
without giving up the recommendation that students develop the computational fluency that
leads to success at higher grade levels in more complex computation and problem solving
situations. In a traditional approach, basic facts are learned through rote practice leading
(hopefully) to memorization. In a standards-based approach, basic addition and subtraction
facts are learned through repeated practice with composing and decomposing numbers and
applying strategies like doubles, doubles plus one, complements of ten, etc. These strategies
help students become mathematically powerful thinkers and lead to stronger menta!

1 math and estimation skills at all levels. I believe the objective must include some
mention of strategies that promote number sense rather than rote memorization. If first
graders become proficient in those strategies, then quick recall of all the single-digit
addition and subtraction facts by the end of second grade is a realistic expectation. See the
Curriculum Focal Points for first and second grades. Suggestion - “Develop and apply
strategies that lead to quick recall of the basic addition facts to 1@ and the related
subtraction facts.” It would be good if we could include some of those strategies in the
objective with an e.g.

1.1.14 - “Create grade-appropriate picture and story problems using a variety of strategies
(with and without technology), present solutions and justify results.”

According to the Curriculum Focal Points, there should be a great deal of emphasis on
representing addition and subtraction situations with a variety of models at the first grade
level. They practice a variety of strategies in solving addition and subtraction problems.
Strategies are methods for solving problems, not for creating them. Asking them to create
problems using a variety of strategies doesn’t make sense. Suggestion - “Represent and solve
addition and subtraction story problems using a variety of strategies; present and justify
solutions using pictures, numbers, or words.”

1.2.5 - “Use concrete materials to demonstrate that the quantities on both sides of a grade-
appropriate number sentence are equivalent.”

The performance descriptors call for students to demonstrate equivalency at the mastery level
and to describe equivalency at the partial mastery level. Demonstrating is more concrete than
describing. If you demonstrate equivalency, it seems like that would be the same as proving
it, which is what is called for at the above mastery level.

Geometry

1.3.1 - “Draw, label, and sort circle, rectangles including squares, triangles and according
to sides and vertices.”

The kindergarten objective (K.3.1) says, “Use physical materials to construct, identify, and
classify basic geometric plane shapes: circles, ellipses (oval), rectangles including
squares, and triangles.” The kindergarten objective seems more challenging except for the
sides and vertices. The word “describe” has been removed from the objective. Suggestion -
“Identify, sort, and draw circles, rectangles including squares, and triangles and describe
according to sides and vertices.” The performance descriptor at partial mastery uses
“identify” while mastery calls for the student to “sort” shapes, which seems more difficult.
How is label different from identify? '

1.3.5 - “Create and describe simple symmetrical designs.”




The objective was, “Identify and draw a line of symmetry.” The new objective is quite a leap
in difficulty. The current objective at fourth grade (4.3.6) reads “Draw a design with one
line of symmetry.” The Curriculum Focal Points at first grade call for composing and
decomposing geometric shapes as a means of “developing a background .. of such properties as
congruence and symmetry.” The fourth grade recommendations include using transformations of
basic shapes to create designs with symmetry. First graders could meet the proposed objective
by folding and cutting paper, but does that mean they understand symmetry? As they stand now,
there is nothing in the first grade performance descriptors about symmetry at all. Suggestion
- either delete this objective and hold off on symmetry until higher grades, go back to
“identify and draw a line of symmetry” or write performance descriptors that tell what the
student is expected to do.

1.3.7 - “Find and name locations on a first-quadrant grid.”

Students need to find and name a square region in a simple coordinate grid system. Saying
first quadrant is not really appropriate as it seems like you are talking about locations of
points instead of regions (like finding A4 on a map). The coordinate point system is not
introduced until third grade. Suggestion - “Find and name locations in a simple coordinate
grid system.”

1.3.8 - “Predict the result of combining or decomposing two or more two-dimensional /three
dimensional shapes.”

At the first grade level, describing the result of combining or decomposing shapes seems more
appropriate than predicting. Describing and determining how they are alike and different is
what is recommended in the Curriculum Focal Points for first grade. There is nothing about
this objective in the performance descriptors at any performance level in first grade
geometry.

Measurement -

1.4.2 - “Select appropriate units and tools to measure and compare two objects or events
according to one or more of the following attributes: length, height, weight, temperature,
volume, Justify selection of units and tools used to measure the attributes and present
results.” :

Selecting the appropriate unit of measurement is currently listed in the fourth and fifth
grade measurement C50s. If you are asking a first grader to choose between meters and pounds
to measure an object’s length, this is appropriate. If you are asking a first grader to
choose between meters and centimeters, it is not. Height and length are the same attribute
and don’t need to be listed separately. Selecting appropriate units is mentioned in the
Curriculum Focal Points for third and fourth grades, not in first grade. There is nothing in
the second grade about selecting appropriate units, another indication that this objective is
out of sequence. The last sentence of the objective is unnecessary; presenting results
doesn’t make sense.

1.4.3 - “Use calendar to identify date, sequence of days of the week, and months of the
year.”

This is less rigorous than the objective we currently have for first grade. Naming the days
of the week is currently a kindergarten objective and is expected to be done without using a
calendar. Naming the months of the year is a first grade objective but it is expected to be
done without using a calendar. Suggestion - leave the objective the way it is now: “Name the
months of the year and find a date on a monthly calendar.” Leave naming the days of the week
in kindergarten.

1.4.6 - “Identify, count, and organize the following coins and bill to display a variety of
price values from real-life examples with a total value of 100 cents or less: penny, nickel,
dime, quarter, dollar bill.”

Two objectives have been combined and a third one on money has been eliminated. These changes
have altered the intent of the objective. The current objectives ask kindergarten students to
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identify the name and value of the penny, nickel, and dime. First graders added the quarter
and dollar and were asked to count and trade pennies, nickels, and dimes. This was plenty for
first grade. Many students struggle with counting money, but it was a realistic objective.
Throwing in counting a collection of coins including quarters makes it more difficult; this
is currently in second grade and is one of the more challenging objectives for many children.
Trading coins for other coins of equivalent value was taken out of the first grade objective,
and this is a critical step in mastering both counting a collection of coins and in making
change. In addition, the performance descriptors do not match the objective - the mastery
level calls for making change from a dollar. This is currently !

in second grade and needs to stay there. Ask any second grade teacher - this is difficult
for most students and takes lots of practice to master by the end of the year. Making change
requires a deeper level of understanding than counting a collection of coins. Counting coins
needs to be mastered first. Suggestion - leave 1.4.7 and 1.4.8 the way they are written now.
(1.4.7 - Identify and model the value of quarter and dollar. 1.4.8 - Count and trade a
collection of pennies, nickels, and dimes with a total value of 100 cents or less.) The
current objective 1.4.9 regarding making change up to a dime could be eliminated so students
would not have to begin making change until second grade. I could not find anything at all on
money skills in the Curriculum Focal Points.

Data Analysis and Probability

1.5.2 - “Conduct simple experiments, record data on a tally chart or table and use the data
to predict which of the events is more likely or less likely to occur if the experiment is
repeated.”

This objective sounds almost exactly the same as K.5.2. It seems more appropriate for first
grade. Tally marks are more commonly used to record data or to keep count than as a part of a
probability experiment. As they read now, tally marks are never mentioned in the performance
descriptors at first grade. Predicting the likelihood of an event is not mentioned in the
Curriculum Focal Points until seventh grade.
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Comments for section 126-44B-1 General

Comments for section 126-44B 21 Century Mathematics Content Standards and Objectives for
West Virginia Schools

Kindergarten -

Number and Operations

K.1.8 - “Use concrete objects to model addition and subtraction of whole numbers related to
sums of 1@ or less and write corresponding number sentence.”

The performance descriptor at partial mastery asks students to “solve addition and
subtraction sentences using whole numbers to 10.” Objects are not mentioned. The mastery
performance descriptor says “use concrete objects to model addition and subtraction...” As
written, partial mastery is more difficult than mastery.
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K.1.10 ~ “Create grade-appropriate picture and story problems, solve using a variety of
strategies, present solutions and justify results.”

This seems a bit much to expect at the mastery level in kindergarten. By setting the
objective so high at mastery, the performance descriptors for above mastery and distinguished
are far above what is appropriate for five-year-old students (“They offer alternative
solutions to two-step problems using pictures, numbers, and words.”) Suggestion - “Represent
and solve grade-appropriate picture and story problems using a variety of strategies,
including modeling with objects, drawing pictures, and writing numbers.” The emphasis in
kindergarten and first grade should be on representation, not justification and multiple
solutions.

The Curriculum Focal Points for kindergarten call for “modeling simple joining and separating
situations with objects.”

Measurement

K.4.4 - “Use calendar to identify date and the sequence of the days of the week.”

This is less rigorous than the old objective, which said, “Name the days of the week and
seasons of the year.” The intent was for students to recite from memory, not read from a
calendar. Most calendars in kindergarten classrooms are built a day at a time, so finding the
date would be finding the last number put on the calendar. That seems appropriate for five-
year-olds just learning what a calendar is and getting a grip on the passage of time.
Identifying the date on a calendar could certainly wait until first grade.

Data Analysis and Probability
K.5.1 - “Collect, organize, display, and interpret data using a pictograph and bar graph
(with and without technology).”

This is not developmentally appropriate. Beginning experiences in data collection should
involve collecting real data, building physical graphs, and counting to analyze results. The
suggestions in the Curriculum Focal Points for data analysis at kindergarten are on target;
K.5.1 is not.
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Comments for section 126-44B-1 General

Comments for section 126-44B 21 Century Mathematics Content Standards and Objectives for
West Virginia Schools

Third Grade -
Number and Operations

3.1.9 - “Demonstrate and model multiplication (repeated addition, arrays) and division
(repeated subtraction, partitioning).

Suggestion - add “to solve real-world problems” to the end of the objective to put it in
context. Kids (and teachers) do not always connect the modeling to the real world.

3.1.11 - “Recall basic multiplication facts and the corresponding division facts.”
1




Adding something to the objective connecting recall to understanding would make it more
aligned with the Curriculum Focal Points and with a standards-based approach. The CFP call
for developing “Strategies for basic multiplication facts and related division facts.”

Suggestion - “Use a variety of strategies to build fluency with basic multiplication facts
and the corresponding division facts.” The objective could include strategies with an e.g,
including connecting counting patterns to multiples, using area models, number lines, arrays,
etc. Quick recall of the facts is in fourth grade, which aligns perfectly with the Curriculum
Focal Points.

3.1.12 - “Model the distributive property in multiplication of 2- and 3-digit numbers by a 1-
digit number.”

This objective would be stronger if it included “Use manipulatives to.”” at the beginning of
the sentence. It would then lead directly into 3.1.13 which uses models for division. (Maybe
“Use manipulatives to model division...” would work even better for 3.1.13). Students would
illustrate the property in a way that builds understanding. Many teachers are not clear on
how third graders are supposed to use the distributive property because the teachers have
only a superficial understanding of the property themselves. The distributive property is the
basis for several of the alternative multiplication algorithms used in the standards-based
programs and the foundation for multiplying algebraic expressions as well. This is the
opportunity to build understanding.

I notice that the distributive property is not mentioned in the new fourth grade objectives
at all; what was in fourth has been moved to fifth. If that’s the way it’s going to be, then
it might be better to move this objective to fourth grade.’

Measurement

3.4.2 - “Estimate and find the perimeter and area of familiar geometric shapes, using
manipulatives, grids, or appropriate measuring tools.”

3.4.3 - “Determine the formula the area of a rectangle and explain reasoning through
modeling.”

Combining the objectives on perimeter and area in 3.4.2 does not work. The only shape third
graders work with in area is the rectangle. The emphasis is on connecting the formula for
area of a rectangle to their work with arrays and area models in multiplication. Perimeter of
rectangles was covered in second grade and is extended in third grade to include all
polygons. Finding perimeter is a measurement skill at this level, while area is a concept
connecting knowledge in number and operations, geometry, and measurement. Suggestion - leave
area out of 3.4.2 Go back to, “Estimate and determine the perimeter of any polygon.”
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Comments for section 126-44B-1 General

Comments for section 126-44B 21 Century Mathematics Content Standards and Objectives for
West virginia Schools

Third Grade -
Number and Operations

3.1.9 ~ “Demonstrate and model multiplication (repeated addition, arrays) and division
(repeated subtraction, partitioning).

Suggestion - add “to solve real-world problems” to the end of the objective to put it in
context. Kids (and teachers) do not always connect the modeling to the real world.

3.1.11 - “Recall basic multiplication facts and the corresponding division facts.”
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Adding something to the objective connecting recall to understanding would make it more
aligned with the Curriculum Focal Points and with a standards-based approach. The CFP call
for developing “Strategies for basic multiplication facts and related division facts.”

Suggestion - “Use a variety of strategies to build fluency with basic multiplication facts
and the corresponding division facts.” The objective could include strategies with an e.g,
including connecting counting patterns to multiples, using area models, number lines, arrays,
etc. Quick recall of the facts is in fourth grade, which aligns perfectly with the Curriculum
Focal Points.

3.1.12 - “Model the distributive property in multiplication of 2- and 3-digit numbers by a 1-
digit number.”

This objective would be stronger if it included “Use manipulatives to.” at the beginning of
the sentence. It would then lead directly into 3.1.13 which uses models for division. (Maybe
“Use manipulatives to model division...” would work even better for 3.1.13). Students would
illustrate the property in a way that builds understanding. Many teachers are not clear on
how third graders are supposed to use the distributive property because the teachers have
only a superficial understanding of the property themselves. The distributive property is the
basis for several of the alternative multiplication algorithms used in the standards-based
programs and the foundation for multiplying algebraic expressions as well. This is the
opportunity to build understanding.

I notice that the distributive property is not mentioned in the new fourth grade objectives
at all; what was in fourth has been moved to fifth. If that’s the way it’s going to be, then
it might be better to move this objective to fourth grade.’

Measurement

3.4.2 - “Estimate and find the perimeter and area of familiar geometric shapes, using
manipulatives, grids, or appropriate measuring tools.”

3.4.3 - “Determine the formula the area of a rectangle and explain reasoning through
modeling.”

Combining the objectives on perimeter and area in 3.4.2 does not work. The only shape third
graders work with in area is the rectangle. The emphasis is on connecting the formula for
area of a rectangle to their work with arrays and area models in multiplication. Perimeter of
rectangles was covered in second grade and is extended in third grade to include all
polygons. Finding perimeter is a measurement skill at this level, while area is a concept
connecting knowledge in number and operations, geometry, and measurement. Suggestion - leave
area out of 3.4.2 Go back to, “Estimate and determine the perimeter of any polygon.”
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Fifth Grade

Number and Operations

5.1.7 - “Analyze and solve application problems and justify reasonableness of solution in
problems involving addition and subtraction of fractions, mixed numbers, and decimals.”

4.1.4 - “Using concrete models, benchmark fractions, number line

. compare and order fractions with like and unlike denominators
. add and subtract fractions with like and unlike denominators
. model equivalent fractions




. model addition and subtraction of mixed numbers with and without regrouping.

There is a BIG hole between the fourth and fifth grade objectives with fractions. There is no
objective that addresses the computation skills and procedures of adding and subtracting
fractions at either grade. This typically occupies WEEKS of instructional time in fourth and
fifth grades. It is not reasonable to assume that somehow between fourth and fifth grades
students will figure out on their own how to find common denominators, add, subtract, and
reduce fractions and mixed numbers with and without regrouping. The proposed objectives leap
from using concrete models to solving and justifying application problems

The Curriculum Focal Points for fifth grade say students “develop fluency with standard
procedures for adding and subtracting fractions and decimals.” This step can’t be skipped.
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Fifth Grade
Number and Operations

5.1.7 - “Analyze and solve application problems and justify reasonableness of solution in
problems involving addition and subtraction of fractions, mixed numbers, and decimals.”

4.1.4 - “Using concrete models, benchmark fractions, number line

. compare and order fractions with like and unlike denominators
. add and subtract fractions with like and unlike denominators
. model equivalent fractions
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) model addition and subtraction of mixed numbers with and without regrouping.

There is a BIG hole between the fourth and fifth grade objectives with fractions. There is no
objective that addresses the computation skills and procedures of adding and subtracting
fractions at either grade. This typically occupies WEEKS of instructional time in fourth and
fifth grades. It is not reasonable to assume that somehow between fourth and fifth grades
students will figure out on their own how to find common denominators, add, subtract, and
reduce fractions and mixed numbers with and without regrouping. The proposed objectives leap
from using concrete models to solving and justifying application problems

The Curriculum Focal Points for fifth grade say students “develop fluency with standard
procedures for adding and subtracting fractions and decimals.” This step can’t be skipped.
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Sixth Grade

Number and Operations

6.1.2 - “Determine the greatest common factor and least common multiple using multiple
strategies to solve real-world problems; find prime factorization of a number.”

5.1.5 “Determine and apply greatest common factor and lowest common multiple to write
equivalent fractions and to real-world problem situations.”
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The first part of the sixth grade objective is a repeat of fifth grade content and could be
left off. Only prime factorization is new. Perhaps it could be reworded to say what students
will do with the skill of prime factorization.

6.1.4 - “Analyze and solve real-world problems involving addition, subtraction,
multiplication, and division of whole numbers, fractions, mixed numbers, decimals, integers,
and justify reasonableness by estimation.”

5.1.7 - “Analyze and solve application problems and justify reasonableness of solution in
problems involving addition and subtraction of:

) fractions and mixed numbers

. decimals.

There is a BIG hole here between the fifth and sixth grade objectives. Neither grade has
anything about either modeling or learning procedures for multiplication or division of
decimals or fractions. Who will teach these skills? While the emphasis on real world
application is good, somebody must teach the procedures.

The Curriculum Focal Points for grade 6 for Number and Operations state in boldface type that
students should be “developing an understanding of and fluency with multiplication and
division of fractions and decimals.” The document goes on to say, “Students use common
procedures to multiply and divide fractions and decimals efficiently and accurately. They
multiply and divide fractions and decimals to solve problems, including multistep problems
and problems involving measurement.”

It is unreasonable to think you can skip the first two recommendations and expect students to
be able to master the third recommendation of the NCTM.

Algebra

This comment pertains to the 4th, 5th and 6th grade algebra objectives.

6.2.3 - “Create algebraic expressions that correspond to real-world situations; use the
expressions to solve problems.”

4.2.3 “.write an expression using a variable to describe real-world situation.”

Is there two years worth of difference between those two objectives? They seem almost the
same.

6.2.6 - “Write and solve one-step equations using number sense, properties of operations and
the idea of maintaining equality to represent and solve real-world problems.”

5.2.3 - “Solve simple equations and inequalities using patterns and models of real-world
situations, create graphs of the equations and interpret the results.”

Since both are asking students to solve equations based on real-world situations, isn’t
including graphing equations and inequalities and interpreting the results more difficult
than writing and solving equations? There is nothing in the performance descriptors for fifth
grade about graphing equations although the objective clearly calls for it. Is that
appropriate for fifth grade?

Measurement

6.4.2 - “Develop and test hypotheses to determine formulas for perimeter of polygons,
including composite figures, area of parallelograms, area of triangles, area of composite
figures made of parallelograms and triangles, circumference of a circle, area of a circle,
and volume of a rectangular prism.”

Formulas for perimeter and for area of parallelograms and triangles were covered in grades 3,
4, and 5. wWhy limit compound figures to parallelograms and triangles?
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Kindergarten -

Number and Operations

K.1.8 - “Use concrete objects to model addition and subtraction of whole numbers related to
sums of 1@ or less and write corresponding number sentence.”

The performance descriptor at partial mastery asks students to “solve addition and
subtraction sentences using whole numbers to 10.” Objects are not mentioned. The mastery
performance descriptor says “use concrete objects to model addition and subtraction...” As
written, partial mastery is more difficult than mastery.




K.1.10 - “Create grade-appropriate picture and story problems, solve using a variety of
strategies, present solutions and justify results.”

This seems a bit much to expect at the mastery level in kindergarten. By setting the
objective s0 high at mastery, the performance descriptors for above mastery and distinguished
are far above what is appropriate for five-year-old students (“They offer alternative
solutions to two-step problems using pictures, numbers, and words.”) Suggestion - “Represent
and solve grade-appropriate picture and story problems using a variety of strategies,
including modeling with objects, drawing pictures, and writing numbers.” The emphasis in
kindergarten and first grade should be on representation, not justification and multiple
solutions.

The Curriculum Focal Points for kindergarten call for “modeling simple joining and separating
situations with objects.”

Measurement

K.4.4 - “Use calendar to identify date and the sequence of the days of the week.”

This is less rigorous than the old objective, which said, “Name the days of the week and
seasons of the year.” The intent was for students to recite from memory, not read from a
calendar. Most calendars in kindergarten classrooms are built a day at a time, so finding the
date would be finding the last number put on the calendar. That seems appropriate for five-
year-olds just learning what a calendar is and getting a grip on the passage of time.
Identifying the date on a calendar could certainly wait until first grade.

Data Analysis and Probability

K.5.1 = “Collect, organize, display, and interpret data using a pictograph and bar graph
(with and without technology).”

This is not developmentally appropriate. Beginning experiences in data collection should
involve collecting real data, building physical graphs, and counting to analyze results. The
suggestions in the Curriculum Focal Points for data analysis at kindergarten are on target;
K.5.1 is not.
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Policy 2520.2 (21st Century) We have often said that our pre-caculus course
is basically an Algebra III class. How is the proposed new Algebra III going
to differ?
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