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Welcome to CMC

by the CMC Board

he California Mathematics Council

(CMC) is an organization that serves

mathematics educators at all levels—
teachers, parents, students, paraprofessionals,
student teachers, administrators, and college
and university staff.

CMC is an association of people who
appreciate the beauty and fascination
of mathematics and enjoy sharing that
wonder with students of all ages.

As you read through this mini-edition of the
ComMuniCator, the journal of the California
Mathematics Council, keep in mind the many
ways that CMC might serve you.

Advocacy. ..

Through its work at the state level, CMC cre-
ates opportunities for its members’ voices to
be heard on issues critical to the teaching of
mathematics: a standards-revision process, on-
going assessment of the Common Core Stan-
dards, policy changes to better serve teachers
and students, and a broader professional de-
velopment focus for K-12 teachers in the areas
of mathematics pedagogy, instructional strate-
gies, content, and instructional materials.

Through CMC, members have a large
role in the decision-making process as
our state crafts the plan for rigorous
and relevant mathematics instruction.

Bigger issues are on the horizon, such as
implementation of Common Core and STEM
(Science, Technology, Engineering and Math-
ematics), as CMC strives to represent your
views in work with the California Department
of Education.

Re

Professional Awareness. . .

CMC keeps its members informed of actions
that directly affect the teaching and learning
of mathematics, such as California Mathematics
Framework revisions, development of long-
term mathematics policies, imﬁlementation of
new national standards, and changes in as-
sessment at the state and national levels.

CMC has direct communication with
the California State Department
of Education and representation in
Sacramento.

As a CMC member, you are represented

in state committees, task forces, and work
groups that are considering issues related to
mathematics education in California.

School and Community Support. ..
The Math Festival Program
www.cmc-math.org/activities/math_
festival.html

The CMC Math Festival Program is a way for
schools to celebrate mathematics.

K-8 students can enjoy a multitude
of challenging problem-solving
activities during the day and bring
their families to a Family Mathematics
Festival that evening.

A Math Festival is an exciting school-wide

event that exposes students, teachers, and par-

ents to key mathematics topics in a positive,
continued on page 4 > >
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self-explanatory, festival-like atmosphere.

Conferences. . .

CMC organizes and sponsors local and re-
gional conferences that allow concerned
individuals to keep current in mathematics
education.

CMC offers conferences of national
renown in the fall and spring of each
year.

Northern Section
ASILOMAR

Central Section
VARIOUS LOCATIONS

Southern Section
PALM SPRINGS

Inservice sessions feature current techniques
and materials. Members of CMC receive
special considerations, such as early program
mailing.

Awards, Grants, Scholarships. . .
CMC recognizes people who have made
outstanding contributions to the teaching of
mathematics.

George Polya Award
Presented yearly to one or more members
who are classroom teachers of mathemat-
ics and who have been visible as leaders in a
state-wide context.

Edward Begle Award
Presented yearly to one or more Califor-
nia mathematics educational leaders who are
actively supportive of CMC’s goals.

Walter Denham Award

Presented to a person who regularly

advocates for excellence in mathematics
education at the state and /or national
level. This Award is for an individual who
champions excellence in mathematics teaching
and learning by engaging policy makers in
rational, respectful discourse supported by
data while remaining steadfast in the face of
adverse circumstances.

Presidential Awards
One award each year to a teacher of
mathematics—secondary teachers in odd
years and elementary teachers in even years.
The process is managed by CMC under the
auspices of the National Science Foundation
(NSF). Each winner receives a trip to
Washington, D.C. and cash awards from the
NSF and CMC.

Lurie Center Scholarship
Awarded yearly to teachers of color to
attend each of the CMC Conferences.

CMC Section Grants and Awards
Each of the CMC sections—North, South, and
Central—offers grants and awards for preser-

vice and current teachers who reside in their
geographic areas.

To read more about these opportunities and to
access other mathematics education resources,
go to the CMC website: www.cmc-math.org.

CMC’s Affiliates. . .

CMC has local affiliates throughout the state
that offer a wonderful variety of mathemat-
ics activities for both teachers and students
during the school year. We have local county-
wide and regional affiliates plus a few state-
wide interest groups.

Visit the CMC webpage for updates to
the activities, dues, and links for these
organizations. You will find the affili-
ates listed under each section in the
Organization link.
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Get involved and extend your influence in im-
proving mathematics education beyond your
immediate classroom, school, and district by
joining one or more of the CMC affiliates. You
can include membership in an affiliate when
you renew or join CMC via the online mem-
bership link.

Sugport for Students. . .

CMC promotes student involvement and
interest in the field of mathematics through
student mathematics activities and recognition
of outstanding students in mathematics.

Student Activities Trust Fund
The Student Activities Trust Fund (SATF)
helps qualifying applicants sponsor activities
directly dealing with students, such as
mathematics field days, problem-solving
contests, and mathematics olympiads.

Recognition of Outstanding Students
A certificate signed by the CMC President and
the State Superintendent of Schools is provid-
ed to each high school in the state to award to

an outstanding mathematics student.

Publications. ..

CMC publishes information of interest to all
individuals involved in mathematics educa-
tion.

The ComMuniCatot, our professional
journal, is published quarterly and fea-
tures articles on current topics of inter-
est to teachers and new activities that

are ready for use with students.

Look to the ComMuniCator for teaching ideas,
resources, and notices of professional meet-
ings, seminars, and conferences.

CMC on the Internet. . .
www.cmc-math.org

The CMC website is updated regularly and
helps our members stay current on important
events affecting all our classrooms and stu-
dents—public and private. Find out and regis-
ter for our annual conferences, see a calendar
of mathematics education events offered by
local affiliates and partner organizations, learn
about newsworthy mathematics issues in
California and across the nation, and access
the members-only section to view the ComMu-
niCator online.

CMC is on the Web and on Facebook
and Twitter, in order to keep its
members informed and involved

through the use of
social-networking media.

You can post questions, announcements, or
contribute to the collective knowledge of our
CMC Facebook group. Visit the website to
find out more about the projects and activities
CMC is involved with and to get a complete
list of the CMC leadership.

Networking. . .

The strength of any organization lies in its
membership. If you join CMC, we can all do
more. CMC requests your participation in our
organization and its activities. CMC needs
your membership to develop and maintain an
effective state organization.

CMC works!
Let CMC work for you.
Join the California Mathematics
Council and get connected!

<&
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CMC President’s Report:

Equity and the Common Core

State Standards

by Kathlan Latimer, CMC State Past President

Standards for Mathematics (CCSSM)

is a belief in equity. Some of the goals
frequently attributed to the CCSSM initiative
include: Every student is ready for career, col-
lege, and life. Every student has access to rig-
orous standards and high expectations. Every
student is a graduate.

In its mission statement, the California
Mathematics Council espouses a belief in
equity: “All students have the capacity to
become mathematically competent and confi-
dent when provided a rigorous and challeng-
ing mathematical program supported by high
expectations.”

The National Council of Teachers of Math-
ematics (NCTM) also promotes an emphasis
on equity. In its position statement on equity,
NCTM (2008) states:

Excellence in mathematics education rests on eq-
uity—high expectations, respect, understanding, and
strong support for all students. Policies, practices,
attitudes, and beliefs related to mathematics teaching
and learning must be assessed continually to ensure
that all students have equal access to the resources
with the greatest potential to promote learning.

Foundational to the Common Core State

We do mean all students, regardless of
their zip code, first language, skin color, level
of income, and any other factors that should
not—but often do—serve as screens, obstacles,
or barriers.

We support equity in mathematics and
now have standards that demand the same for
all students in the United States. Many schools
and districts have already begun to implement
the CCSSM'’s Standards for Mathematical
Practice. As the transition to the full contin-
gent of standards—both practices and con-
tent—occurs, we can stand on the bedrock of
equity to make sure we have structures, prac-
tices, and policies in place to support them.

The Organisation for Economic Co-oper-
ation and Development (OECD) has studied
equity globally and asserts in its policy brief
“No More Failures: Ten Steps to Equity in

Achieve-
ment

Address Gaps

Power

Viable
Trajectories

Identity

Interdependent
Collaboration

Education” (2008) that equity in education has
two dimensions: fairness and inclusion. Fair-
ness refers to ensuring that personal or social
factors such as language and ethnicity do
not bar participation while inclusion means
setting a bar that all must reach. That bar is
readiness for college and/ or career. Through
implementation of the CCSSM, fair and inclu-
sive education is sought for all our nation’s
children. It is important to implement CCSSM
within a framework of equitable practices

But how do we accomplish this? What are
the strategies, practices, or policies necessary
to realize this goal? What is the work? This
article will focus on two that appear time and
time again in the literature that we can get
started working on now: collaboration and
involvement.

Collaboration

The CCSSM provides a platform for states,
districts, and classrooms to engage in discus-
sion and to share resources. With the many
advances in technology, distance is no longer
a barrier and collaboration may now occur in
new ways. It is neither necessary nor produc-
tive to work in isolation.

Looking at practitioners, The PRIME
Leadership Framework, created by the Na-
tional Council of Supervisors of Mathemat-
ics (NCSM), details a vision for equity work.
Equity Indicator 3 speaks to collaboration, a
move from private practice to collaboration:
“Every teacher works interdependently in a
collaborative learning community to erase
inequities in student learning” (2008, p. 18).

This collaboration goes beyond common
planning to developing communities of prac-
tice which look at best practices, formative
assessment, differentiation strategies, analysis
of cognitive demands of tasks, early interven-
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tion, responding to diversity, and accommo-
dating differences. These communities ulti-
mately answer the question: What is needed
to move our students forward? They share
ideas and share the work.

A focus on equity means a focus on con-
tinuous achievement and the aforementioned
foci are central to meeting the varying needs
of students. NCTM in its “Tips on Supporting
All Students” provides some starting points
for discussion. We can start by asking: How
dowe...

focus on the individual student?
create an environment for success?
identify (and get over) biases?

S KX

create an equitable curriculum that sup-
ports diverse needs and celebrates diverse
strengths?

v become aware of questioning and listening
techniques that support all students?

Teachers need the means and opportuni-
ties to do this work. How will it occur: profes-
sional learning communities, online groups,
grade/department meetings, . . .? We need to
find ways to carve out time for this important
work now.

Involvement

Implementation of CCSSM should not occur
in a vacuum. All stakeholders have a role to
play and community support is needed. We
can start with information on the shifts that
will occur and the resources needed for suc-
cess. We can build partnerships that require
not only ongoing relationships and input

on implementation, but also responsibility
for advocacy and identifying and obtaining
needed resources. Returning to NCTM’s posi-
tion statement on equity, stakeholders become
a part of the continual assessment process. It
becomes everyone’s job to make sure that our
students achieve.

Within the community we must look to a
specific group—parents. The CCSSM lets par-
ents know what is expected of their children
in order to provide support and assistance. In
its policy brief, the OECD looks at equity from
a global perspective and provides steps to-
wards equity in areas of design, practice, and
resourcing. One practice that is not new to us
is step 6: “Strengthen the links between school
and home to help disadvantaged parents

help their children to learn” (p. 6). We must
help all parents, but especially those who are
disadvantaged or marginalized, know of the
changes to come and the roles they can play
to assist. We must help parents help their
children and we must strengthen ties between
home and school.

What will it take to bring more families
on board, particularly those now reluctant to
participate in their children’s schooling and
school community? Perhaps parent centers,
increased efforts to communicate, or language
support? We need to create a purposeful plan
for inclusion of parents in the school commu-
nity and this may mean leaving the school-
house and going into the community. We need
everyone.

All to say. ..
We can prepare now for full implementation;
many are already implementing the CCSSM'’s
Standards for Mathematical Practice. Beyond
work on these standards, we can also work to
build structures that support equity or bolster
those already in place, and take careful steps
to ensure that our systems and classrooms are
fair and inclusive and that stakeholders are
on board so that all of our students are indeed
ready for the life that awaits them.

There is much to do. Let us hit the ground
running.

References

National Council of Supervisors of Mathematics
(NCSM). 2008. The PRIME Leadership Framework: Prin-
ciples and Indicators for Mathematics Leaders. Blooming-
ton, IN: Solution Press.

National Council of Teachers of Mathematics (NCTM).
2008. “Equity in Mathematics Education.” <http://
www.nctm.org/about/content.aspx?id=13490>.

. “Tips on Supporting All Students: Equity and
Diversity.” <http://www.nctm.org/resources/content.
aspx?id=15863>.

Organisation for Economic Co-operation and Develop-
ment. 2008. “No More Failures: Ten Steps to Equity in
Education.” <http://www.oecd.org/dataoecd/49/16/
b49623744.pdf>.

For updated resources and information on the Cali-
fornia Common Core State Standards for Math-
ematics, refer to the CMC web site at www.
cmc-math.org/.
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Algebra and Patterning for Kindergarten/

First Grade Students

by Fran Threewit, Kenwood Elementary

CONCEPTS: Counting & Cardinality, Opera-
tions & Algebraic Thinking, Number & Opera-
tions in Base Ten

SKILLS: Identifying, describing, and extend-
ing simple patterns; collecting data and re-
cording results; using operational symbols
MATHEMATICS STANDARDS: K.CC.2,
K.OA1, K.OA.2, KMD.3; 1.0A.1, 1.0AS,
1.MD.4

MATHEMATICS PRACTICES: 1,2,3,5,7
GRADES: K-1

MATERIALS: Classroom objects, manipula-
tives (pattern blocks, linking cubes, beads,
etc.), stickers, rhythm instruments, pocket
chart, classroom calendar

BACKGROUND

It is important for kindergarten/first grade
students to use a variety of concrete materi-
als and hands-on experiences as they embark
on the early study of algebra. They should
begin the process of learning about variables
by using pictures and symbols to look for and
describe patterns. While they work toward
relating to addition and subtraction they can
look for unknown numbers and they can write
number sentences about real-world situations.

DESCRIPTION

Listed below are some activities that illustrate
how algebraic concepts can be introduced and
integrated in the K/1 classroom.

¢ Sort and pattern objects by color, size,
shape, and kind. Use objects found in the
classroom, such as crayons, pens, pencils,
chairs, etc.

¢ Identify patterns in the environment, in
pictures, and in lines of objects, and ex-
plain how the items are arranged. Use link-
ing cubes, beads, macaroni, pattern blocks.

® Create and describe a pattern of objects or
numbers. Extend the pattern up to three or
more times. Use pattern strips made from
stickers or stamps and stamp pads for stu-
dents to continue the pattern.

¢ Create rhythmic patterns with claps, taps,
or on a thythm instrument. Echo a short
invented rhythmic pattern played by an-
other student.

# Relate patterns to number.

—Use the pocket chart to sequence num-
ber cards on a number line. Gradually
replace the number line with number
strips that follow a pattern or have a
missing number in the pattern sequence.

—Use the classroom calendar to create
numerical patterns with pictures and
numbers. Count by 1s, 2s, 5s, and 10s.
Find odd and even numbers.

—Connect unknown numbers by drawing
pictures and writing number sentences
that describe a pattern of pattern blocks,
linking cubes, or beads.

CONCLUSION

There are many websites that will extend
already introduced patterning or numerical
lessons. Many such websites are available by
doing a search for “kindergarten + mathemat-
ics + patterning.” A few examples are:

www.primarygames.com/patterns/start.
htm

www.bbc.co.uk/education/laac/music/fdl.
html

mathforum.org/varnelle/patterns.html/

With consistent experiences and activities
and through the use of concrete materials, stu-
dents can develop a beginning understanding
of algebraic concepts. Not only will students
enjoy each of the described activities, they will
also be introduced to new understandings.
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Number Chart Puzzles
by Scott Farrell, Conejo Valley USD

CONCEPTS: Operations & Algebraic Think-
ing, Numbers & Operations in Base Ten
SKILLS: Understanding place value, count-
ing, applying number patterns
MATHEMATICS STANDARDS: 1.0A.3,
1.0A .4, 1.NBT.1, 1.NBT4, 1.NBT.5; 2.0A.2,
2.NBT.2, 2.NBT.5; 3.NBT.2

MATHEMATICS PRACTICES: 1, 3,6,7, 8
GRADES: 1-3

MATERIALS: Large hundreds chart, puzzle
pieces, dry erase pens

BACKGROUND

This activity provides practice in reconstruct-
ing number charts using number patterns.
Before playing the game children need to be
familiar with a hundreds chart and have had
several opportunities to record to 100 on a
blank number chart. Also whole group activi-
ties where students are required to identify
missing numbers by covering them with a
puzzle piece are beneficial.

DIRECTIONS

Before the lesson the teacher makes several

puzzle pieces from laminated construction pa-

per. Each piece needs to be a different shaped
puzzle piece that covers five to eight num-
ber spaces on the large hundreds chart. The
pieces are reused during the game since they

are erased and flipped and placed in different

locations on the number chart.

Playing the Game
1. The class is divided into two equal teams.

2. Each team will select one member to
choose a puzzle piece to place anywhere
on the large number chart. Fasten the
puzzle piece using tape or magnets.

3. The opposing team will pick one member
to write in the missing numbers using a
dry erase pen.

4. The teams will then switch roles and con-
tinue so that all students have the opportu-
nity to fill in a puzzle piece.

VARIATIONS

¢ Larger numbers such as 101 to 200 can be
used on the number charts.

4 Students can play with a partner using in-
dividual number charts and creating their
own puzzle pieces from grid paper.
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What If You Hopped Like a Frog?

by Patty Montgomery, Ditmar Elementary School, Oceanside USD

CONCEPTS: Operations & Algebraic Think-
ing, Number & Operations in Base Ten, Num-
ber & Operations: Fractions, Measurement,
Ratios & Proportional Relationships

SKILLS: Multiplging and dividing, measur-
ing weights and heights, finding proportional
relationships

MATHEMATICS STANDARDS: 4.0A.1,
4.0A.2, 4NF4a, 4MD.1, 4 MD.2; 5.NBT.5,
5.NF4, 5.NE5, 5.MD.1; 6.RP.3; 7.RP.1
MATHEMATICS PRACTICES: 1,2, 3,4, 5,6
GRADES: 4-8

MATERIALS: If You Hopped Like a Frog by
David Schwartz, measuring tapes, bat%iroom
scale, copies of the problems (Activity Sheet,

page 11)
BACKGROUND

Author David Schwartz uses proportional
reasoning to determine what it would be like
if we had the abilities or dimensions of fa-
miliar animals. For example: “If you hopped
like a frog, you could jump from home plate
to first base in one mighty leap.” Artist James
Warhola easily captures the attention and
imagination of fourth and fifth grade students.
After twelve of these fascinating proportions,
Schwartz provides some factual data on which
the proportions are based.

Many students at this age are still very lit-
eral and can be confused by the proportional
reasoning aspect. When I read this book to my
class, my students were all “a-buzz” about
each possibility presented in the book. After
the page, “If you were as strong as an ant. . .
you could lift a car!” I heard a child comment,
“An ant can’t do that!”

PREPARATION

Copy one set of problems for each student. At-
tach measuring tapes to the walls in a few dif-
ferent locations to cut down on waiting time.

DIRECTIONS

Read the book to the class and show the
pictures as you read the story. Distribute the
problems. After reading a few of the problems,
ask the students what information they would
need to know about themselves to solve these

problems. They will quickly realize that they
need to know their height and weight.

Since height and weight can be sensitive
issues for some children, allow them to work
alone and keep their answers to themselves.
Some students already know their height and
weight so they may use those numbers.

Since problem five doesn’t require any
measuring, I encouraged students to begin
with it while I assisted other students with
finding their weight. Give all students the op-
portunity to find their weight in private. I had
one table group at a time come up, but kept a
distance between the person getting weigﬁed
and the rest of the students. Since most had
never used this type of scale, I assisted the
children individually and helped them read
their weights privately.

Allow students to choose to use metric
or U.S. customary units when finding their
heights. My students realized that using met-
ric units would give them larger numbers. I
was pleased that some students chose to chal-
lenge themselves by using the larger numbers.

After students know their height and
weight, discuss the advantages of rounding
their numbers and why rounding is close
enough for this activity.

Tell students to solve the problems any
way they can, showing all their work. M
students had a great time figuring out Wﬁat
they would be able to do if they were built like
these animals.

EXTENSIONS

¢ Using answers from problem number
one, ask students to determine where they
would land if they hopped out the class-
room door.

# Using answers from other problems, have
students convert answers to other units of
measurement.

Reference
Schwartz, David. 1999. If You Hopped Like a Frog. New
York: Scholastic.

Activity Sheet, page 11...
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If You Hopped Like a Frog
by Patty Montgomery

1. A3-inch frog can hop 60 inches. That means the frog is jumping 20
times its body's length. How tall are you? If you could
jump 20 times your body length, how far could you go?

2. Ashrew that weighs 1/5 of an ounce eats about 3/5 of an ounce of
insects and worms each day. That means the shrew eats 3 times its
own weight daily! How much do you weigh? How
many pounds of food would you eat if you ate 3 times your weight? - =

3. A1l-foot chameleon may have a 6-inch tongue. Its tongue is half as
long as its body. How tall (long) are you? How long
would your tongue be if you had a tongue like a chameleon's?

4. Anant weighing 1/250 of an ounce can easily lift a breadcrumb
weighing 1/5 of an ounce. That means the ant is lifting 50 times its
own weight. How much do you weigh? How much
weight could you lift if you could lift like an ant?

5. An eagle sees about 5 times as well as you do. From the air, you can =g,
spot a rabbit about 300 meters away. With eagle eyes, you could spot
it 5 times as far as that. How far away would you be able to see if

you could see like an eagle?

6. A whooping crane's neck is about 1/3 of its height. How tall are
you? How long would your neck be if it were 1/3 of
your height?
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Counting on Cubes
by Beth Schlesinger, San Diego

CONCEPTS: Operations & Algebraic Think-
ing, Measurement & Data, Expressions &
Equations, Geometry, Functions

SKILLS: Extending patterns, finding a general
rule using variables

MATHEMATICS STANDARDS: 4.0A.5,
4MD.3;5.0A.1,5.0A.3,5.MD.3, 5.MD 4;
6.EE.2, 6.EE4, 6.EE.6; 7.EE.2, 7.EE .4, 7.G.6;
8.F1,8.F2, 8.G.9; A-SSE.3; A-CED.1; F-IE.2;
F-BE.1

MATHEMATICS PRACTICES: 1, 2, 3,4, 5, 8
GRADES: 4-9

MATERIALS: Paper, pencils, small cubes such
as snap cubes, Activity Sheet (page 13)

DESCRIPTION

In this activity students build models out of
cubes to represent sequences of perimeters,
volume, and surface area. For each sequence
on the Activity Sheet, have students work in
pairs to build the next three cube models us-
ing small cubes such as snap cubes to continue
the sequence. Then have them use the cube
models to gather data and complete the table,
not including the nth row. Encourage students
to verbalize the rule for the nth term using the
previous number, i.e., “Add two to the num-
ber that comes before.” Then have them write
a rule using the variable n.

Discovering and formulating these rules
is a challenge, but this task is the heart of the
activity.

Some Helpful Suggestions

¢ Counting Perimeter, Volume, and Surface
Area. This model is the second model in Se-
quence 2 on the Activity Sheet.
It has a front face perimeter of
ten units and a volume of five
cubic units. To find the surface —
area, you have five square units on the front
face, five on the back face, three on the top
face, three on the bottom face, and two on
each side face for a total surface area of 20
square units.

4 Helping Students Formulate and Write
Variable Expressions. You will probably need

to guide students when they are trying to find
expressions representing the nth term. They
may come up with algebraic expressions that
are valid but not in the simplest form. If so,
this is a good opportunity to talk about equiv-
alent expressions.

First, students need to understand what n
represents. The table on the Activity Sheet in-
dicates that n represents the model number or
the term number in the sequence. The model
shown here is the third model in Sequence 2.
Sometimes by looking at the
model students can figure
out an expression. For exam-
ple, to find the volume of this
model, for which n = 3, they might see two
rows of three cubes plus one cube and write
the expression 21 + 1. Next they should check
to see whether this expression works for the
other models in the sequence.

To find the total surface area for this piece,
they would count seven front squares, seven
back squares, two squares on each side, four
squares on the top, and four squares on the
bottom to get a total of 26 square units. Using
variables they might get 21 + 1 square units
for the front face, 2n + 1 for the back face,

n + 1 for the tops, n + 1 for the bottom, and 2
for each side for a total of 61 + 8 square units.

Another approach, which may not be ap-
propriate for all classes is the following: For
Sequence 1, the surface areas form the se-
quence 6, 14, 22, 30, . . . Start with six and add
eight (n — 1) times. This sequence suggests the
general formula6+(n-1)x8=6+8(n-1) =
6+8n-8=8n-2.

EXTENSION

Ask students to use the cubes to build their
own sequence, make a table, and find expres-
sions to represent the perimeter of the front
face, the volume, and the total surface area.

SOLUTIONS

Setl:4n,2n-1,8n-2
Set2:2n+6,2n+1,6n+8

Activity Sheet, page 13...
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Counting On Cubes

by Beth Schlesinger
Sequence 1 | il
1 2 3
Model Perimeter of Front Volume in Total Surface Area
Number Face in Units Cubic Units in Square Units
1
2
3
4
5
6
n
Sequence 2
1 2
Model Perimeter of Front Volume in Total Surface Area
Number Face in Units Cubic Units in Square Units
1
2
3
4
5
6
n
Page 13 CMC ComMuniCator Special Membership Issue



AlgeBot—A Trek Through the Hundreds

Chart

by Brad Fulton and Bill Lombard

y 8th grade students enjoy discover-
M ing the algebraic patterns hidden

within the hundreds chart. They are
all familiar with this chart that they have seen
since Kindergarten. One of our activities in-
volves “AlgeBot.” I display a transparency of
the hundreds chart and a second transparency
of AlgeBot on top of it as shown.

11 2] 3 4] 5 6| 7| 8] 9110

11112113 (14 (15|16 (17 (18 [19 |20

21122 (23241252627 (28129 |30

3113213334 (35]36)37 (38|39 (40

414243 (44| 45|46 47|48 49 |50

51152 (53|54 |55]56(57 (58|59 |60

61|62 |63 |64|65166)67|68 |69 (70

717273 |74\ 757677 |78 | 79 | 80
8118283184 (8586|877 (8889 (90

91192193194 (95]196(97 198 |99 (100

I move the upper transparency around un-
til a student yells, “Stop.” Then the students
race me to find the total of the numbers inside
AlgeBot. The total for the placement shown is
580. I always win this contest and boast that
it is because I am so talented at mathematics.
The students insist there is a trick and demand
a rematch. After a few times, some of the
students see a pattern and discover the trick.
(Turns out I'm not a rocket scientist after all!)
Once a few discover my secret, we explore the
problem using algebra.

The students notice that for any number on
the chart, the number to the right is one more
and the number to the left is one less. Also, the
number beneath the given number is ten more
and the number above it is ten less. This is
always true no matter where AlgeBot runs. If
we think of the number in its waist as 1, then
the following diagram shows the values of all

ten numbers inside AlgeBot:

n-20

n-11|n-10[ n-9

n+9|n+10ln + 11

n+19 n+21

If we add the terms inside him, we get
107 + 20. It is a simple matter to look at the
number in its waist (56), multiply it by ten
(560), and add 20 (580). Many of my students
say that they got the answer a different way.
Often they simply look two spaces to the right
of his waist and put a zero after the number.

I express this algebraically on the board. The
number two spaces to the right of his waist
would be called n + 2. Putting a zero after it

is the same as multiplying by ten. Thus their
method is 10(n + 2). I show them that these are
equivalent, being the distributed and factored
forms of the same expression: 101 + 20 =

10(n + 2).

AlgeBot works on any hundreds chart,
even one that begins with —49 and ends with
50. It also works on a calendar, but the formu-
la for its sum is slightly different.

Challenge your students to find the for-
mula when AlgeBot runs around on a calen-
dar. This is just one of many algebraic explo-
rations that can be made on the hundreds
chart. If your students are like mine, they will
want to explore all the “what ifs” they sug-
gest. One time my students wanted to find out
what happens to AlgeBot’s formula when it is
standing on its head. Now [ was curious.

Extension
Challenge students to invent new AlgeBots.

Page 14
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The Pizza Problem

by Milton Rosa, San Juan Unified School District, and
Daniel Orey, Universidade Federal de Ouro Preto, Minas
Gerais, Brazil

CONCEPTS: Number & Quantity, Algebra,
Functions, Statistics

SKILLS: Using tables, graphs, and regression
equations

MATHEMATICS STANDARDS: N-Q.1,
N-Q.2, N-Q.3; A-SSE.3, A-CED.1, A-REI.10;
F-IF4, F-IF.7, E-BE.1, F-LE.5; S-ID.1
MATHEMATICS PRACTICES: 1, 2, 3,4, 5, 7,
8

GRADES: 9-12

MATERIALS: EXCEL, graphing calculators,
or graphing applications

BACKGROUND

Proportional reasoning is the ability to under-
stand and compare ratios. It is also defined
as the comparison between two quantities.
Proportional reasoning does not depend on
specific mechanical skills nor does it depend
on algorithmic procedures. Proportional
reasoning involves concepts of quantitative
and qualitative thinking. This concept allows
teachers to develop, elaborate, and present
meaningful lessons that show the application
of proportional reasoning to students” daily
lives

Generally, linear and quadratic equations
are often used to model real-world situations
that have certain features such as values that
depend on surface area. For example, the
area A of a circular region is a quadratic func-
tion of the radius r. The formula for a circular
region is A = % In a particular case the cost
of a plain pizza is a function of its area and
therefore a quadratic function of its radius or
diameter.

DIRECTIONS

Display the following table on a transparency
on an overhead projector or on the board.

Cost of the pizza (dollars)
o

Suppose that an 8-inch diameter, 12-inch
diameter and 14-inch diameter pizza cost,
$5.50, $6.50, and $9.50 respectively. Ask your
students to use EXCEL, a graphing calculator,
or a graphing application to make a graph and
find the quadratic equation that best fits the
data in the table.

—_
[@)

\  y=-02083x" - 3.9167x + 23.5,R” = 1

/

—_
N

\ /

N\ /

AN rd

.

S

o

10 15 20
Diameter (inches)

o
6]

The students should then complete the table
with the costs of the pizzas.

Discuss with the students the relation-
ship between the diameter and the cost of the
pizza. Pose the following questions:

v Which pizza has the lowest cost? Is this
situation possible? Explain your answer
completely.

v Which pizza has the highest cost? Are
these situations possible? Explain your
answer completely.

Diameter
(nches) | 2 | 4| 6| 8 |10 |12 14
Cost of
Pizza $5.50 $6.50($9.50

Visit the CMC website
www.cmc-math.org
to stay current on important
mathematics events affecting all
our classrooms and students.
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