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Goals of the Elementary CORE Academy

Overall

The purpose of the Elementary CORE Academy is to create high
quality teacher instruction and improve student achievement through the
delivery of professional development opportunities and experiences for
teachers across Utah.

The Academy will provide elementary teachers
in Utah with:

1. Models of exemplary and innovative instructional strategies,
tools, and resources to meet newly adopted Core Curriculum
standards, objectives, and indicators.

2. Practical models and diverse methods of meeting the learning
needs of all children, with instruction implementation aligned to
the Core Curriculum.

3. Meaningful opportunities for collaboration, self-reflection, and
peer discussion specific to innovative and effective instructional
techniques, materials, teaching strategies, and professional
practices in order to improve classroom instruction.

Learning a limited set of facts will no longer prepare a student for
real experiences encountered in today’s world. It is imperative that
educators have continued opportunities to obtain instructional skills and
strategies that provide methods of meeting the needs of all students.
Participants of the Academy experience will be better equipped to meet
the challenges faced in today’s classrooms.
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Utah Elementary Mathematics
Core Curriculum

Introduction

Most students enter school confident in their own abilities; they are
curious and eager to learn more. They make sense of the world by
reasoning and problem solving. Young students are active, resourceful
individuals who construct, modify, and integrate ideas by interacting with
the physical world as well as with peers and adults. They learn by doing,
collaborating, and sharing their ideas. Students’ abilities to communicate
through language, pictures, sound, movement, and other symbolic means
develop rapidly during these years.

Young students are building beliefs about what mathematics is, about
what it means to know and do mathematics, and about themselves as
mathematical learners. Mathematics instruction needs to include more
than short-term learning of rote procedures. Students must use
technology and other mathematical tools, such as manipulative materials,
to develop conceptual understanding and solve problems as they do
mathematics. Students, as mathematicians, learn best with hands-on,
active experiences throughout the instruction of the mathematics
curriculum.

Recognizing that no term captures completely all aspects of expertise,
competence, knowledge, and facility in mathematics, the term
mathematical proficiency has been chosen to capture what it means to
learn mathematics successfully. Mathematical proficiency has five
strands: computing (carrying out mathematical procedures flexibly,
accurately, efficiently, and appropriately), understanding (comprehending
mathematical concepts, operations, and relations), applying (ability to
formulate, represent, and solve mathematical problems), reasoning (using
logic to explain and justify a solution to a problem), and engaging (seeing
mathematics as sensible, useful, and doable, and being able to do the
work).

The most important observation about the five strands of
mathematical proficiency is that they are interwoven and interdependent.
This observation has implications for how students acquire mathematical
proficiency, how teachers develop that proficiency in their students, and
how teachers are educated to achieve that goal. At any given moment
during a mathematics lesson or unit, one or two strands might be
emphasized. But all the strands must eventually be addressed so that the
links among them are strengthened. The integrated and balanced
development of all five strands of mathematical proficiency should guide
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the teaching and learning of school mathematics. Instruction should not
be based on extreme positions that students learn solely by internalizing
what a teacher or book says or solely by inventing mathematics on their
own.

The Elementary Mathematics Core describes what students should
know and be able to do at the end of each of the K-6 grade levels. It was
developed, critiqued, and revised by a community of Utah mathematics
teachers, university mathematics educators, State Office of Education
specialists, mathematicians, and an advisory committee representing a
wide variety of people from the community. The Core reflects the
current philosophy of mathematics education that is expressed in national
documents developed by the National Council of the Teachers of
Mathematics, the American Association for the Advancement of Science,
and the National Research Council. This Mathematics Core has the
endorsement of the Utah Council of Teachers of Mathematics
Association. The Core reflects high standards of achievement in
mathematics for all students.

Organization of the
Elementary Mathematics Core

The Core is designed to help teachers organize and deliver
instruction.

e The INTENDED LEARNING OUTCOMES (ILOs) describe the
goals for mathematical skills and attitudes. They are found at the
beginning of each grade level, are an integral part of the Core,
and should be included as part of instruction.

* A STANDARD is a broad statement of what students are expected
to understand. Several Objectives are listed under each Standard.

* An OBJECTIVE is a more focused description of what students
need to know and be able to do at the completion of instruction.
If students have mastered the Objectives associated with a given
Standard, they have mastered that Standard at that grade level.
Several Indicators are described for each Objective.

* An INDICATOR is a measurable or observable student action that
enables one to assess whether a student has mastered a particular
Objective. Indicators are not meant to be classroom activities, but
they can help guide classroom instruction.

Elementary CORE Academy 2005
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Guidelines Used in Developing the Elementary
Mathematics Core

The Core is:
Consistent With the Nature of Learning

The main intent of mathematics instruction is for students to value
and use mathematics as a process to understand the world. The
Core is designed to produce an integrated set of Intended

Learning Outcomes for students.

The Core is:
Coherent

The Core has been designed so that, wherever possible, the ideas * Consistent

taught within a particular grade level have a logical and natural e Coherent
connection with each other and with those of earlier grades.

Efforts have also been made to select topics and skills that * Developmentally

. . . ) Appropriate
integrate well with one another and with other subject areas

appropriate to grade level. In addition, there is an upward * Reflective of
articulation of mathematical concepts, skills, and content. This SucceFij“l )
spiraling is intended to prepare students to understand and use Teaching Practices
more complex mathematical concepts and skills as they advance « Comprehensive

through the learning process.
e Feasible

Developmentally Appropriate
e Useful and

The Core takes into account the psychological and social Relevant

readiness of students. It builds from concrete experiences to more
abstract understandings. The Core focuses on providing * Reliant Upon

experiences with concepts that students can explore and Effective
understand in depth to build the foundation for future grs:iiisz‘::m
mathematical learning experiences.

* Engaging

Reflective of Successful Teaching Practices

Learning through play, movement, and adventure is critical to the
early development of the mind and body. The Core emphasizes
student exploration. The Intended Learning Outcomes are central
in each standard. The Core is designed to encourage instruction
with students working in cooperative groups. Instruction should
include recognition of the role of mathematics in the classroom,
school, and community.

Comprehensive

The Elementary Mathematics Core does not cover all topics that
have traditionally been in the elementary mathematics curriculum;
however, it provides a comprehensive background in
mathematics. By emphasizing depth rather than breadth, the Core
seeks to empower students rather than intimidate them with a
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collection of isolated and eminently forgettable facts. Teachers
are free to add related concepts and skills, but they are expected
to teach all the standards and objectives specified in the Core for
their grade level.

Feasible

Teachers and others who are familiar with Utah students,
classrooms, teachers, and schools have designed the Core. It can
be taught with easily obtained resources and materials. A Teacher
Handbook is also available for teachers and has sample lessons on
each topic for each grade level. The Teacher Handbook is a
document that will grow as teachers add exemplary lessons
aligned with the new Core.

Useful and Relevant

This curriculum relates directly to student needs and interests.
Relevance of mathematics to other endeavors enables students to
transfer skills gained from mathematics instruction into their other
school subjects and into their lives outside the classroom.

Reliant Upon Effective Assessment Practices

Student achievement of the standards and objectives in this Core
is best assessed using a variety of assessment instruments.
Performance tests are particularly appropriate to evaluate student
mastery of mathematical processes and problem-solving skills.
Teachers should use a variety of classroom assessment approaches
in conjunction with standard assessment instruments to inform
instruction. Sample test items, keyed to each Core Standard, may
be located on the “Utah Mathematics Home Page” at
http://www.usoe k12 .ut.us/curr/math. Observation of students
engaged in instructional activities is highly recommended as a
way to assess students’ skills as well as attitudes toward learning.
The nature of the questions posed by students provides important
evidence of their understanding of mathematics.

Engaging

In the early grades, children are forming attitudes and habits for
learning. It is important that instruction maximizes students’
potential and gives them understanding of the intertwined nature
of learning. Effective elementary mathematics instruction
engages students actively in enjoyable learning experiences.
Instruction should be as thrilling an experience for a child as
seeing a rainbow, growing a flower, or describing a toad. In a
world of rapidly expanding knowledge and technology, all
students must gain the skills they will need to understand and
function responsibly and successfully in the world. The Core
provides skills in a context that enables students to experience the
joy of learning.
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Intended Learning Outcomes for
Sixth Grade Mathematics

The main intent of mathematics instruction is for students to value
and use mathematics and reasoning skills to investigate and understand
the world.

The Intended Learning Outcomes (ILOs) describe the skills and
attitudes students should learn as a result of mathematics instruction.
They are an essential part of the Mathematics Core Curriculum and
provide teachers with a standard for evaluation of student learning in
mathematics. Significant mathematics understanding occurs when
teachers incorporate ILOs in planning mathematics instruction.

By the end of sixth grade students will be able to:
1. Demonstrate a positive learning attitude toward mathematics.
Display a sense of curiosity about numbers and patterns.

b. Pose mathematical questions about objects, events, and
processes.

c. Demonstrate persistence in completing tasks.

d. Apply prior knowledge and processes to construct new
knowledge.

e. Maintain an open and questioning mind toward new ideas and
alternative points of view.

2. Become mathematical problem solvers.

a. Determine the approach, materials, and strategies to be used in
setting up a problem.

b. Model problem situations in a variety of ways.

c. Develop understanding of new mathematical concepts and
vocabulary by answering questions such as: What made you
think that? Did anyone think of this in a different way?
Where have we seen a problem like this before?

d. Construct and use concrete, pictorial, symbolic, and graphical
models to represent problem situations.

e. Know when to select and how to use grade-appropriate
mathematical tools and methods as a natural and routine part
of the problem-solving process.

f. Build new mathematical knowledge through problem solving.

g. Solve problems in both mathematical and everyday contexts.

Utah State Office of Education/Utah State University
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Recognize that there may be multiple ways to solve a
problem.

Persevere in developing alternative problem-solving strategies
if initially selected approaches do not work.

3. Reason mathematically.

h.

Draw logical conclusions and make generalizations.

Determine the approach, materials, and strategies to be used in
solving problems.

Use models, known facts, and relationships to explain
reasoning.

Make precise calculations and check the validity of the results
in the context of the problem.

Make conjectures based on observation and information and
test mathematical conjectures and arguments.

Follow and construct logical arguments and judge their
validity.

Analyze mathematical situations by recognizing and using
patterns and relationships.

Justify answers and solution processes.

4. Communicate mathematically.

a.

Represent mathematical ideas with objects, pictures, and
symbols.

Express mathematical ideas to peers, teachers, and others
through oral and written language.

Engage in mathematical discussions through brainstorming,
asking questions, and sharing strategies for solving problems.

Explain mathematical work and justify reasoning and
conclusions.

Analyze, evaluate, and explain mathematical arguments and
conclusions presented by others.

5. Make mathematical connections.

a.

Use one mathematical idea to extend understanding of
another.

Recognize the role of mathematics in the classroom, school,
and community.

Explore problems and describe and confirm results using
various representations.
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d. Recognize the connections between mathematics and other
content areas and apply mathematical thinking and problem
solving in those areas.

6. Represent mathematical situations.

a. Create and use representations to organize and communicate
mathematical ideas.

b. Represent mathematical concepts using concrete, pictorial,
and symbolic models.

Utah State Office of Education/Utah State University

1-9



Academy Handbook Sixth Grade

Sixth Grade Math Standards

Standard I:
Students will
acquire number
sense and perform
operations with
rational numbers.

Standard I: Students will acquire number sense and perform

operations with rational numbers.

Objective 1: Represent whole numbers and decimals in a variety of

ways.
Change whole numbers with exponents to standard form
(e.g., 2* = 16) and recognize that 10° = 1.

Read and write numerals from thousandths to one billion.
Write a whole number to 999,999 in expanded form using

exponents (e.g.,876539=8x 10°+7x 10+ 6 x 10° + 5 x
10+ 3 x 10" + 9 x 10°.

Express numbers in scientific notation using positive powers
of ten.

Classify whole numbers to 100 as prime, composite, or
neither.

Determine the prime factorization for a whole number up to
50.

Objective 2:  Identify relationships among whole numbers, fractions

(rational numbers), decimals, and percents.

Find the greatest common factor and least common multiple
for two numbers using a variety of methods (e.g., list of
multiples, prime factorization).

Compare and order rational numbers, including mixed
fractions, using a variety of methods and symbols.

Locate positive rational numbers on a number line.

Convert common fractions, decimals, and percents from one
form to another (e.g., 3/4=0.75 = 75%).

Objective 3:  Model and illustrate meanings of operations and

describe how they relate.

a. Represent division of a multi-digit dividend by two-digit

divisors, including decimals, using models, pictures, and
symbols.

Model addition, subtraction, multiplication, and division of
fractions and decimals in a variety of ways (e.g., objects, a
number line).
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c. Apply rules of divisibility.
d. Select or write a number sentence that can be used to solve a

multi-step problem and write a word problem when given a
two-step expression or equation.

Objective 4:  Use fractions and percents to communicate parts of the
whole.

a. Divide regions, sets of objects, and line segments into equal
parts using a variety of models and illustrations.

b. Name and write a fraction to represent a portion of a unit
whole for halves, thirds, fourths, fifths, sixths, eighths, tenths,
twelfths, and sixteenths.

c. Write a fraction or ratio in simplest form.

d. Name equivalent forms for fractions (halves, thirds, fourths,
fifths, tenths), ratios, percents, and decimals, including
repeating or terminating decimals.

e. Relate percents less than 1% or greater than 100% to
equivalent fractions, decimals, whole numbers, and mixed
numbers.

Objective 5:  Solve problems using the four operations with whole
numbers, decimals, and fractions.

a. Determine when it is appropriate to use estimation, mental
math strategies, paper and pencil, or a calculator.

b. Use estimation strategies to determine whether results
obtained using a calculator are reasonable.

c. Multiply up to a three-digit factor by a one- or two-digit
factor including decimals.

d. Divide up to a four-digit dividend by a one- or two-digit
divisor including decimals.

e. Add and subtract decimals to the thousandths place (e.g.,
34.567+3.45; 65.3-5.987).

f. Add, subtract, multiply, and divide fractions and mixed
numbers.

g. Solve problems using ratios and proportions.
h. Simplify expressions with exponents, using the order of

operations.

Objective 6: Model, illustrate, and perform the operations of
addition and subtraction of integers.
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a. Recognize that the sum of an infeger and its opposite is zero.

b. Model addition and subtraction of integers using
manipulatives and a number line.

c. Add and subtract integers.
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Standard II: Students will use patterns, relations, and functions
to represent and analyze mathematical situations
using algebraic symbols.

Objective 1: Recognize, analyze, and use multiple representations
of patterns and functions and describe their attributes.

a. Analyze patterns on graphs and tables and write a
generalization to predict how the patterns will continue.

b. Create tables and graphs to represent given patterns and
algebraic expressions.

. . . Standard II:
c. Write an algebraic expression from a graph or a table of Students will use
values. patterns, relations,

d functions t
d. Draw a graph from a table of values or to represent an and functions to
represent and

equation. analyze

.. . . . mathematical
Objective 2: Represent, solve, and analyze mathematical situations situations using

using algebraic symbols. algebraic symbols.

a. Recognize that a number in front of a variable indicates
multiplication (e.g., 3y means 3 times the quantity y).

b. Solve two-step equations involving whole numbers and a
single variable (e.g., 3x+4=19).

c. Recognize that “=” indicates a relationship in which the
quantities on each side are approximately of equal value (e.g.,
IT~=3.14).

d. Recognize that an exponent can be represented in the
following ways: 4° or 4/3.

e. Evaluate expressions and formulas, substituting given values
for the variables (e.g., 2x+4; x=2; therefore, 2(2)+4=8).

f. Recognize that if the product is zero, then one or more factors
equal zero (i.e., if a*b=0 then either a=0 or b=0 or a and b=0).

Utah State Office of Education/Utah State University 1-13
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Standard III: Students will use spatial and logical reasoning to
recognize, describe, and identify geometric shapes
and principles.

Objective 1: Identify and analyze characteristics and properties of
geometric shapes.
a. Identify the midpoint of a line segment.
b. Identify concave and convex polygons.

c. Identify the center, radius, diameter, and circumference of a

Standard II1: circle.
Students will use d. Identify the number of faces, edges, and vertices of prisms
spatial and logical and pyramids.
reasoning to
rec(;’jg:l‘iz‘;gfdescribe’ Objective 2:  Specify locations and describe spatial relationships
ana identiry . .
geometric shapes and using coordinate geometry.
principles. a. Graph points defined by ordered pairs in all four quadrants.

b. Write the ordered pair for a point in any quadrant.
Objective 3: Visualize and identify geometric shapes after applying
transformations.

a. Turn (rotate) a shape around a point and identify the location
of the new vertices.

b. Slide (translate) a polygon either horizontally or vertically on
a coordinate grid and identify the location of the new vertices.

c. Flip (reflect) a shape across either the x- or y-axis and identify
the location of the new vertices.
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Standard IV: Students will understand and apply measurement
tools and techniques.

Objective 1: Identify and describe measurable attributes of objects
and units of measurement.

a. Compare a meter to a yard, a liter to a quart, and a kilometer
to a mile.

b. Identify pi as the ratio of the circumference to diameter of a
circle.

c. Explain how the size of the unit used in measuring affects the
precision.

d. Estimate length, volume, weight, and area using metric and
customary units.
Objective 2:  Determine measurements using appropriate tools and
formulas.

a. Measure length to the nearest one-sixteenth of an inch and to
the nearest millimeter.

b. Estimate and measure an angle to the nearest degree.
c. Calculate the circumference of a circle using a given formula.
d. Calculate elapsed time across a.m. and p.m. time periods.

e. Calculate the areas of triangles, rectangles, and
parallelograms using given formulas.

f. Calculate the surface area and volume of right, rectangular
prisms using given formulas.

Utah State Office of Education/Utah State University
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Standard V:
Students will collect,
analyze, and draw
conclusions from
data and apply basic
concepts of
probability.

Standard V: Students will collect, analyze, and draw conclusions

from data and apply basic concepts of probability.

Objective 1: Design investigations to reach conclusions using

statistical methods to make inferences based on data.

Design investigations to answer questions by collecting and
organizing data in a variety of ways (e.g., bar graphs, line
graphs, frequency tables, stem and leaf plots).

Collect, compare, and display data using an appropriate
format (i.e., bar graphs, line graphs, line plots, circle graphs,
scatter plots).

Compare two similar sets of data on the same graph and
compare two graphs representing the same set of data.

Recognize that changing the scale influences the appearance
of a display of data.

Develop and evaluate inferences and predictions based on
data.

Objective 2:  Apply basic concepts of probability.

a. Write the results of a probability experiment as a fraction,

ratio, or percent between zero and one.

Compare experimental results with anticipated results (e.g.,
experimental: 7 out of 10 tails; whereas, anticipated 5 out of
10 tails).

Compare individual, small group, and large group results for a
probability experiment.
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K-6 Elementary Mathematics Core Curriculum

08
0) dn 1aquinu ajoym
B 10J UOUD21101ODf
uirad du) duruIARq J
“ToyIIou
10 ‘ansoduod ‘aunad
se (O] O} sIoqunu
qloym AJIsse[) o
‘u9) Jo
s1omod 2anisod Sursn
uouvIOU J1f1UI1IS
ur szequinu ssaxdxg p
(01
X6+ 0l Xe+ 0l X
CHOIX9+ 0l XL+
01 X8=6€59/8 “59)
sjuauodxa 3uisn uLiof
papupdya Ul 666°666 0}
Ioquunu A[oyM B 9LIA O
‘uorqiq
QUO 0) SYIPUBSNOY)
woIy sjp.Loumnu
QUM puE pedy "q
1= 01 %W 9z1uS0091
pue (91=pvC =
< ©39) utiof pavpuvys
0] sju2u0dxa YJm
staquinu ajoym d3uey)) ‘e
‘skem Jo
£)dLIEA € Ul S[REWIpP
pue s;quNU
JoyMm Judsaxday
1 2A129[q0

.munuxmxmnw
©3'9) oa1y) 03 dn
sjuauodxa 3uisn s10308)
poyeador juosardoy o
‘S[opout
Sursn ‘aysodwod
Jou owtxd royyrou
se [ pue () pue 2150dui0d
10 2wirid se (g 0) 7 woIy
sIoqunu d[oym AJIsse[) p
8
+ 01=801 :8+05XT=801
3'0) suonejuasaidor
J1j0quIAS pue sfpout
Sursn £q szoqunu
Jroym juasaidar 03 shem
ordnnw ayensuowdq ‘o
(6 + 01XE + 001XS
+000'1X9 + 000°01XL
+ 000°001 X8 10 sauo
6 ‘SuUQ) ¢ ‘spaipuny ¢
‘spuesnoy) g ‘spuesnoy}
-ua) £, ‘spuesnoy)
-paIpuny § = 6£G°9L8
©3°9) uLiof papundxa
ur 666'666 01 dn
12qUINU 2J0YM € LA "q
‘suotyiu
QUO 0] syIpaIpuny
wolj s[eownu
LIM pUR ‘PRI ‘[9POJAl ‘B
‘sfem Jo
£J9LIBA € Ul S[BWIdP
pue squNU
J[oym judsaxdoy
1 2ApR(qQ

‘s[opowt uisn S.aquinu
a4pnbs Kynuapy "o
‘($X6 10 ‘uazop
9oI1]} ‘XIS JO arenbs
oY} se owes ayj SI 9¢
39) suonejuasaidar
J1[0qUIAS pue S[opow
Sursn Aq squinu
juasardar 01 skem
ordnnw gjensuowed ‘p
*SUYIUQ) 0 S[RWIOIP
Surpnpour ‘jerownu
VSIP-0Al) € Ul NSIp
UQAIS ® JO anjea ay)
pue aoeyd ay) Ajnuspy "o
(6+
0€+00S+000°9+000° 0L
IO SAUO G “Sud) ¢
‘sparpuny ¢ ‘spuesnoy
-uo g ‘spuesnoy)
-Udl £ SL6ES9L
©3'9) wof papundxa
ur 66666 01 dn
A2QUINU 2]0YM © IAN 'q
000001 01
SYJUQ) WOIJ S[eIownu
Q)LIM pUR ‘pRAI ‘[SPOIN ‘B
‘skem Jo
£J9LIEA € Ul S[RWIP
pue s;qUNU
JoyMm Judsaxday
1 2A129[q0

"(ST-GL 10 *sawp oAl
ur soruuad Jo roquinu
Ay ‘¢z Jo sdnoi3
om) se aures ay) St A)J1j
©3'9) suonejuasardar
orjoquiks pue
S[opow JuIsn s1qunu
juasaidor 0 skem
ordnnu gjensuowd(q 9
‘Terownu
NSIp-moy € ut NSIp
UQAIS © JO onfeA oy}
pue 2oe[d ay) AJ13udp] p
“(6+0€+00S+0009
10 SAUO G ‘SUQ) ¢
‘spaipuny G ‘spuesnoy)
9 SI 6£6°9 “5'9) w0y
popuedxd Ul 666°6
0} dn Joquunu € 9JLIA, O
'SQUO pue ‘sud)
‘Spaipuny ‘spuesnoy)
JO Ioquunu 9y} UQATS
USYM [DLouwNU B QUM q
‘S[oquks
pue ‘sornjord ‘spopowr
u9) aseq 3ursn )00 01
0y dn s.uaqunu ajoym
QLM pUR ‘PBAI ‘[OPOJA ‘®
‘sfem jJo
£)911RA B Ul SI9qUINU
J[oym judsaxdoy
T 2ApdR(qQ

"(82-86 10 ‘sawip a1)
ur saruuad Jo roquinu
Ay ‘g1 Jo sdnoi3
0Mm) Se duWes ay) ST Ay}
¢39) suonejuasardar
orjoquiks Sursn sIoquinu
juasaidar 0) skem
qrdnnuw syensuowa °J
"(00T
10 SPaIpUNy 7 SUBW
[8C U1 0m) 3y “'5°9)
[exownu JSIp-o01y) € ur
3S1p uoAIS © JO anfeaA Y
pue doerd oy AJnuopy "o
“(6+0€+00S
JO SAUO ( “Sud)
€ ‘spaIpuny ¢ st €
©39) utof papupdxa ur
666 0} [eIoWNU € LA P
‘uonejuasardar rerrojord
® pue $199(qo Jo 19s & 0)
31 Sunjefar ‘ferownu y3p
-92IU) B 9JLIM PUEB PEY D
"30s oy Sunudsaxdar
[eIoWNU Y} ALIM
pue ‘s[opowi u9) aseq
Sursn souo pue ‘sud}
‘sparpuny jo sdnoi3
ur 000’1 03 dn s.uoquinu
210ym yuasardoy -q
‘001-0
sonnuenb oy Jussardar
yey) SppLounu )
0] SPIOM IoquInu e[y ‘©
‘skem Jo
£)9LIBA € Ul SIdqUINu
JoyMm Judsaxday
1 2A129[q0

‘Texownu }3Ip
-0Mm) & Ul 1opjoyaoed
e se 1o 105 A)dwo oy
ur $JUSW[Q JO Ioquunu
oy Juesardar 0) 019z 9s() '}
“(6+0€
10 SAUO ¢ PU. SU) ¢ SI
6¢€ <'3'9) uriof papundxa
Ul 66 0) [BISWINU B AJLIA "
'SUO pue
SU9) JO IOqUINU dY) UIAIS
UQUM [BIOWINU B LA P
*s309[qo Sursn
Souo pue sud) Jo sdnord
ur 001 03 dn suaqunu
210y Juasardoy o
108 o) Sunjuosardar
[eIOWNU Y} ALIM
puE SOUO pue Sud} Jo
sdnoi3 ojur s309[qo 110§ *q
‘01 9
0 sennuenb oy jussardor
Jey) SypLIUINU )
0] SpIom Ioquinu e[y ‘B
‘sfem jJo
£)911RA B Ul SI9qUINU
J[oym Judsaxday
T 3ApdR[qQ

“(1 pue g pue
T 9q Os[e ued G ‘orow

T Pue € 9q ued G “'3'9)
JToquinu e Sunuoasaxdar Jo
sAem ordnnu oqrIosop
pue JeNSUOWIP
0] s302[qo oerndiuey 9
‘0] 01 () WOy s[erawnu
QUM puk 9ZIuS0oy P
*(sorenbs x1s
MEBID ‘S[OIID INOJ MBIP
©39) 01 01 sToquINU
Jo suonejuasardar
reuojord oyey "o
‘saane[ndruew
10 s309[qo [eorsAyd
I O] 01 s1oquinu
JO S[opow 1onnsuo)) 'q
(=0 0Og s
' ur $309[qo Jo Joquinu
) 0} [pownu © AR[Y "B
*SIdquINU I[OYM
asn pue AJuapy
1 2A129[q0

*sIaquInu
[euone. yjm
suonerddo urioyrd
PUE ISUIS JIqUINU
damboe M sjuapmg
‘] prepuejg

*S[EWIdpP
pue ‘suonoeuy dpdurs
‘SIdqUINU A[OYM IIM
suonesddo urioyrad
pue 3SUdS JAqUINU
aamboe [Im sjuapms
‘I plepuels

*S[eWIdp
pue ‘suondeay dpdurs
‘SIdqUINU A[OYM [JIM
suoneddo urioyrad
pue dsuds JdquINU
axmboe s sjuapmg
‘] paepuels

‘suonoeay djduwis pue

SIQqUINU J[OYM [PIM

suonesddo urioyrad

PUE ISUIS JaquInu

aamboe [im syuapmg
‘I plepuels

*SIdQUUNU [OYM [IIM
suonerddo urioyrad
PUE ISUIS JIqUINU
axmboe M sjuapmg
‘] paepuejs

‘sIaquInu
Joym M suonerddo
Jpduurs urioyrad
PUE ISUIS JaquInu
aamboe [im sjuapms
‘I plepuels

‘sdiysuonepaua
pue s3dadouod PquInu
Jpdurs puejsidpun
M sjuapnig

:] plepue)s

apety yig

apesy yig

apety yiy

apeuy pig

apeuy pug

apeuy S|

uapebiapury

IVUIA04 31GV] Ul WNINIIAAIND 240D SIIVUIIYIDIN AADIUIUIA)T 9-)

1-17

Utah State Office of Education/Utah State University



Academy Handbook Sixth Grade

(%SL=SL0

=p/¢ “*§'9) 1yj0UL 0)

wIoJ QU0 woij sjuadrad

pue ‘S[eWIOap ‘suonoriy
UOWWOD JIDAUOD) P

oury

Jaquinu B uo sroquinu
[euoner aAnisod 9Jeo0T 9

‘S[oquIAs pue spoyjoul Jo

Kjarrea e Jursn ‘sioquinu
paxtwr Surpnjout
‘SU2qUINU IPUOD.A
aredwoo pue 10pIQ 'q
*(uonez101oe)
Qwid ‘sordnynw jo sy
©39) spoyiouwr Jo KjarreA
® 3ulsn sI9qUINU OM}
10§ 2pdnnut uowutod
1SD2] PUR 101D UOUIUIOD
15210243 AU) pul] ‘®
*syuddIad
pue ‘spewdp
‘(sIdquInu [euorne.)
suondeIy ‘sIquInu
Joym Suowe

*(s10)R[NOTRD

‘sarmord “s1oalqo

©3+9) sem snorrea

ur sjuaorad pue sfewoop

S SUONJBIJ pasn
Aquowrwod juasardoy p

*SUOT}ORIY

0M) 10 JOJRUTIOUP
UOWIWOD SB[ Y} pulf O

el

Ay) 0} WLIOJ AUO WOIJ

suonoexy rodoxdwr pue
SI9qUINU PAXTW AUMIY “q

‘S[oquIAS pue spoyjow

Jo Kyorrea e Sursn

S[RWIOAP pue ‘(SIoquinu

paxiuw Surpnjour)

SUON)IRIJ *SUIQUINU 2]OYM
aredwoo pue 10p1Q “®

*sjuddxad

pue ‘spewrndp

‘suonoey ‘srquinu

Joysm Suowre

“oul| Jaqunu
© UO SYJUD) 0) S[BWIIAP
pue sIoqunu A[oym
aredwoo pue 19pIQ ‘9
‘SIOqUINU 9[OYM UQAIS
0M) U2IMI2q ST 1B}
Joquinu d[oym e AJudpy p
= pue ‘< ‘> sjoquiks ay)
Sursn sp3p aa1y 03 dn
s1oqunu djoym aredwo) o
*(g 0y paredwod
98re[ Inq ‘uoI[IW B 0)
paredwoo [rews st 00T
+$'9) s1oquInu Jo 9718
aAnerar o) aredwo) 'q
*000°01 03 dn .oquinu
ajoym Kue uey]) sso|
000°T 10 *a10w 000 I
f$S3[ Q[ ‘10w Q[ St
Jey) Joquunu oY) AJnudpy ‘e
*S[eWIddP
pue squnu
Joym Suowe

‘aul PquInu

B UO s1oquInu [oym
aredwoo pue 10p1Q 2

‘= pue ‘< > sjoquiks ay)

Sursn spSip 1oy 03 dn
s1oqunu o[oym 2redwo) 'p

(LT 01 93s0[0

‘09 se 31q se Jjey noqe

‘4 0) paredwod a31e[ SI

1€ “$'9) s1equnu Jo 9z1s
aaneal oy aredwo) o

"000°1

0} dn 1oquinu ajoym Kue

uey) $s9[ O 10 ‘arouw

001 SS9 ud) ‘a10W U) SI
ey Joqunu Y AInuap] "q

‘PpO 10 UdAD

ST I9quINU B 19y1oym

QUILLIRIAP 0 SAIFAIRNS
Jo Kjotrea v 9s) e

‘sIquINu

Joysm Suowre

o1 ySnony

IS Sdaqunu [puIp1o S() P
1Se9[
01 )59)e213 Woly pue

18918013 0} JSBI[ WOIJ

00] UBY) SS] SIdqUINU
[OYM IN0J IpIQ O

‘soqunu

aredwos 01 ‘0 [enba,,

10 ‘uey ss9f, ‘uey)
1918213, suLIo) Ay Jursn
SQJUAIUAS Joquinu ALIA “q

"001 03 dn

A2quinu ajoym Kue ueyy

SS9 UQ) IO ‘aI0UW U}

$S9[ QUO “dIOW JUO SI
Jey) Joquinu oY) AJudpy ‘e

‘SIdquINu I[OYM

Suowre sdiysuonepa

“(g Wy *pag ‘pug
ST 9'T) G ySnoxy
JS] sloquinu [eUIPIO () ‘P
0z 03 () WOoIJ sIaquinu
pue §303[qo JO $)as I3PIQ O
‘sIoquuinu 1o $303(qo
Jo sjos Surredwod uoym
.0} [enba,, pue _‘uey)
SS9, .. ‘Uey) 10JeaIs,,
AIe[NqEOOA 33 38() 'q
66 03 | woly
A42quinu ajoym Kue ueyp)
$S9[ QUO IO AIOW JUO ST
Jey) Joquinu 9y AJNudpy ‘v
*SIdquINuU I[OYM
Suowre sdiysuonepa

01 ueyy

s$s9[ sennuenb ayewnsy p
‘6 0} | Wolj

$100[qO JO $398 19pIQ O
“SHuAWIA
QIOW IO ‘IoMJ ‘duIes
QY aAeY Aoy} IayIoYM
QUILLIR)AP 0} $193[q0

Jo 5195 om) aredwo) q
‘sonnuenb
Jo yoen Surdooy
pue aouapuodsariod
2U0-01-210

10 sar3orens dofoae e
*SIdquINU I[OYM
Suowre sdiysuonepa

sdiysuoneppa AJnuapy sdiysuoneppa Ajruapy sdiysuonepa AJnuapy sdiysuoneppa Ajruapy Jpduurs Ayuapy arduurs Aynuapy Jpduurs Aynuapy
1 3A13[qQ 17 3A13[q0 1 3a13[qQ 17 3A13[q0 1 3A13[q0 17 3A13[qQ 1 3A13[qQ
apeJsy yi9 apely yig apesy yiy apely pig apeiy pug ape1y 1s uapebiapury

Elementary CORE Academy 2005

1-18



K-6 Elementary Mathematics Core Curriculum

"000'1
pue ‘001 ‘01 £q s[ewoop
pue s1quInu oYM
Surpiarp pue SuiA[dnnuw
udym onfea aderd

U0 109JJ2 2y} 2quIdsAq S
*(quononb rened «*3-9)
UOISIAIP pue (901)1®]
‘yonpouid renred ¢3-9)
uonestdnnu requnu
Jloym 10 so13orens

001 pue 0] £q s1oqunu
oroym Surkjdnnur
uoym anfea aoerd

JO 309JJ° U3 2QLIdS_ ‘¥
(p=¢+Cl
pue ¢=p+] ‘sny)
{Z1=px¢ “'52) suonerado
OSIOAUI dIE UOISIAIP
pue uonedrdnnuw

Jey) aensuowd( ‘9
‘wyyroge

‘01 Aq s1oqunu

Jroym Surkjdnnu

uaym anfea 2oefd jo
S109JJ2 o) Aensuow(q 'J

‘uonenba

UQAIS © 0} SAIB[a1

jey) wojqoid £103s

B QJLIM PUB ‘JUSWUOIAUD

SIUApN)S ) 0) pAL[I

wo[qoid & 9A[0S 0)

Qoudjuas uonedrjdnnuw

10 ‘uonoenqns ‘uonippe

"(8=6+¢

‘¢=G-g§ “"5'9) soouauas
uonoenqgns paje[r
QABY SIOUJUAS JoquInu

JUSISJIP [SPOIN *J ue 0) uonejuasaidor UE LM PUE 199[0S 'O uonIppe Jey) AZIs0dy J
.EEQOHQ doys-omy Q) 109UU0D pue .AvHM+N— .ﬁoo.—.bo
B QA0S 0] pasn 2q ued Amoﬁdo_& hmo>ﬁfzm_ﬁﬁa pue ¢=p=71 ,msﬁﬁ Tomaj 10 Eoounw_o
Je(]) SJOUAUIS Iaquinu ‘skerre .ﬂﬂ—._w:muooh Mmﬁﬂvxm rw.ov wﬁogﬁoao M S3198 JO m:zmhm&um
QU) LM IO 19[S 9 ©3'9) spoyjeuwr SnoLIeA OSIOAUI QI8 UOISIAIP Jo ururof Surajoaur
*(aur| Joquinu Suisn ‘sopurewar pue uoneordnnw wopqoxd e aajos
® pue s302[qo Sursn Ioquinu d[oym Surpnjour 1Ry “$109[qo0 0] Q0URUIS uondenqns SQ0UQIULS uondRIgNS
©§+9) shem jo Kjorea e €.105141p NTIP-oUO Suisn ‘ojensuowa(] P 10 UONIPPE UB 109[2S 9| pue UONIppe Ul 0I9Z IS() “P
Ul s[ewIoop pue suonoely © Aq puapiaip NSIp-om1 *(suonejuasardar shum Jo Kjpurea “(se owes ‘= o)
Jo uonesrdnnu ® JO UOISIAIP Judsardoy “p reLiojord “soury B Ul SI9qQUINU 9[0YM s[enboa pue ¢ (19ma)/210W
pue ‘uonoengns “uonyenbo oquinu ‘soapendiupw | WBIP-0A1 JO uonoenqns Auew moy “Aeme
‘uonenbo 10 uorssardxo ‘uonippe [9pojN ‘p UQAIS © 0} Soje[al ‘sAerre re[ngue)oar ¢5-9) pue uonippe [9pOJAl 'P|  oye) ‘- ‘snurw ‘Joenqns
dojs-omy & uaAIs *(¢ordoad g sproy ey woyqoid £103s SPOYIoW SnoLIeA Sursn *9z1s [enba ©9'T) uonoenqgns
uoym wopqoxd prom UBA OB JI POpPaau a1 © 9)JIIM PUB JUSWUOIAUD uonoengns pareadar Jo sdnois ud} 10 ‘oAry ‘(wms ‘+ ‘snd ‘pue,,
e A pue wopqoxd doys suea Kuew moy ‘opdoad SJudpMIS Ay} 0 se pue A[enba SuLeys ‘o011 ‘omy ojur s19[qo ‘ppe “"o°T) uonIppe
-I[OW B 9A]OS O} pasn €6 a1e a1y} JT “3°9) pare[ar wa[qoid € 9A[0S S UOISIAIP [OPOJA| 0| JO 198 UdAIS & ojeredog 0| 9qLIOSIp O} SJOqUIAS pue
9q UBD JeY) AOUAUS JUSWIUOIIAUD SJUIPNIS 0} 9JUQ)UAS UOISIAIP w08y “S[OqQIAS AIB[NQEOO0A 1991100 3S[) "0
IoquINU B 9JLIM 1O JI9[S P oyy woiy swapqoid 10 uoneordnnu ue 0) uonejuasaidor pue ‘suonejuasaidor ‘sjoquiAs
Kpqisiarp 0} A1dde Koy se B OJLIM pUR 099§ ‘O oy u.oo::oo pue Terojord “syoelqo pue ‘suonejuasaidor
Jo sapna Alddy "o - s1opurewar jo Furueaw ‘(pauyapun st (=9 <§-9) (seamord ‘soanendruew Sursn spuoppe Jurssiu [euojord “s1oa(qo
*(Qur] Joquinu 9} 2QLIdSIp pue J[qrssod jou st 019z Aq ‘sdp.ap re[n3ue)oar pue ‘(, Iomaj/arow Sursn ( Jomaj 10w
© ‘5100[qo “*3'9) sAem SUOIIORIJ IO ‘S[RWIOAP UOISTAID JBY) 9Z1u3009y °q ‘uonippe pajeadar Kuew moy,,) Kuew moy,,) *s10s jo Suneredos 10
Jjo boi? B U S[RWIOJP ‘suaquinu ajoym Y1081 ©39) SpoylowW SNOLIBA $198 JO zomimmﬁoo $198 JO :Omtmmﬁoo pue wEEo_. Q) WOty synsar
PuUE SUOIIORIJ JO UOISIAIP se s1opurewas juasaidoy o ue 0) uonejuasaidor Sursn 10)0e] JISIP-2UO ‘(. Leme oyey,,) 5398 Jo (. Aeme oyey,,) 8198 JO oy Ajer03ard p1oday o
pue ‘uonesrdnnu ‘Knpiqisiap Jo sapna B H.ou::oo pue © Aq 10700/ NIIp-oUO B Suneredos uonoenqns Suneredos :uonoenqns ‘s[opowr Sursn
‘uonoengns oy Sursn ‘g1 1o/pue (saxmord ‘soane[ndiuew Jo uonedrdnnu [opoN *q | JO sSururaW 21y} [OPOIN "q| JO sSuruedw om) [9POJA ‘q | uaym aFenSue| [ewLIOJuUT
‘uonippe [opoN "q ‘6 ‘S ‘¢ ‘T Aq 9[qIs1aIp ‘sdp.ap re[NSuLIOAI ‘skem ‘s[oquiks ‘S[oquIAS PIm s30s Jo Suneredos
‘sjoquiks pue ST Iaquinu sjoym ©3'9) spoyjow Jo KjoLreA € Ul Suoquinu 10 sarmord yIm synsax 10 sarmord Im s)nsax Jo Sururof ayy aquosaq °q
‘sarmord ‘sjopow Sursn B IoUIOUM UIINRJ q Jo Kyaurea e Sursn (O¢ 2]0YM NFIP-221) ) p10d31 pue $192(qo ay) pI0221 pue $)22[qo ‘swoqoxd
‘srewroop urpnjour *pasn [0qUIAS UOISIAIP 01 dn) 10308} 11SIP-0M) pue -om) Jo uonoenqns JOMQJ 10 UAAYSTO M IOMQJ 1O QAOM]) [IM AAJ0s 0] §302[qo
¢5.105141p NTIP-0M) Y} Jo sso[pIegar © Aq .10100f NT1p-0M] 10 pue uonippe [9pojN ‘e s19s Jo Suneredos pue 395 jo Suneredos pue Jo 395 jo Suneredos pue
£q puaprazp nSip-ninw Jua1j0nb pue “10s141p -3u0 e jo uoneordynw *3)e[al Aay) moy Sururof oyy densuowdq ‘| Sururof oyy sjensuowa “v| Sururol oy dgensuowdq e
® JO UOISIAIp Juasaday ‘e ‘puapiaip ay) AJnusp] B Juasa1dar 01 S[POW 3] B ILIISIP PUB UOISIAIP EITEN R )R
‘3R *djepaa *3jeaa pue ‘uonedidymu A3y} MOV IQLIISIP A3y} MOV 9QLIISIP A3y} MO IQLIISIP
A3y} MOV IQLIISIP A3y} MOV 9QLIISIP A3y} MOV IQLIISIP ‘uomnodeaqns ‘uonippe pue uonodexqns pue pue uonodenqns pue pue uonodexqns pue
pue suonerado pue suonesado pue suonerado Jo suonerado uonIppe jo suonerado uonippe jo suonesado uonIppe jo suonesado
Jo sSurueawx Jo surueawr aInoj ay) jo sgurueawr 3y jo sSuruedw ) jo sgurueaw 3y} jo sSuruedw Y} jo sgurueaw
Jjea)snyl pue PPOJA Jjea)sn|[I pue PPOJA djeq)snyl pue PPOJA Jjea)SN|[I pue PPOJA djeq)snyI pue PPOJA djea)sn|[I pue PPOJA Jjeq)snyI pue [PPOJA
i€ 3A13[qQ i€ 9A1R[qQ i€ 3A13[qQ i€ 9A13[qQ i€ 3A13[q0 i€ 9A13[qQ i€ 2A13[q0
apesy yi9 apely yig apesy yiy apely pig apeiy pug ape1y 1s uapebiapury

1-19

Utah State Office of Education/Utah State University



Academy Handbook Sixth Grade

‘s1oquInu
paxIw pue ‘staquinu
2]0YM ‘S[RWIOdP
‘suonoely juafeainbs 0y
9,001 uey) 1018213 10 9|

uey) sso sjuadrad e[y o
*S[RWIOAp
Suneurue) 1o Suneador
Surpnpout ‘sfewodp pue
‘syuaorad ‘sonelr ‘(syua)
*SYIL *SYMNOJ *SpaTy)
SOATRY]) SUOTIORIJ I0]

suL0j JuoreArnbo aweN “p
‘wiog 1sapduurs ur

O1jel 10 UOTIORIJ B QJLIA 'O
‘SYIUQXIS pue
‘SUIJTOMI ‘SyIuR) ‘syysIo
*SUIXIS “SUYIY ‘SYIN0J
SPIIY) ‘SOARY IO
J[oym J1un e jo uontod
© juasaidar 0) uonoely

® JQJLIM pUR dQWEN ‘q
‘suonensn[[I pue s[ppowt
Jo Kyourea e Sursn syred
[enba oyur sjuowSas
au1] pue ‘s309[qo

JO $)38 ‘suoI3a1 ApIAIg ‘B
oYM )

“pasn ssaooxd
AU} 2qLIOSIP puB UOTIORI]
€ JO swioj jua[eArnbo
Q)B[NO[ED pUe [OPOIN “J
(L/L=1
‘T/9=€ ‘1/$=5 “59)
SIOJRUTWOUIP JUIJJIP
)M SUOnORI) SB
SL2qQUINY 2]0YM JWRUDY "D
*(s[oquiks ‘saur Joquinu
¢5300[qo ‘s1o[nI <'39)
sAem SNOLIBA UI SUOT)ORI)
1odoxdwr pue sroquinu
paxiw juesarday ‘p
*(sjoquiAs
‘suonejuasaidor
reuoyard “s3oalqo
©39) skem snorrea
ur UoIoRIy B JO UWLIOJ
jsorduurs oy Juosardoy o
Sygeml
pue ‘syiud) ‘syysro
“SUIXTS “SUYIJ “Sylnoy
SPIIY) ‘SOATRY 1O
9[oym Jrun e jo uontod
e judsaidar o) uonoey
© 9)lIM pUB QWeN ‘q
‘Suonensn[I pue s[pow
Jo Kyorrea e Sursn syred
[enba ojur syuowSos
qur pue ‘sjoafqo
JO S195 ‘suor3a1 opIAl(g "B

‘suonejuasaidar rerojord
pue saanendruew
Sursn ylnoj-ouo pue
‘pIIy)-auo ‘J[ey-2uo JI0J
suonoely judrearnba purg o
*Suonensny[I 1o sfopout
Sursn 19)ea13 sI suonoely
0M] JO UOIYM dUTULINO ‘P
*SYIuR)
Juasadar jey spwoap
0) SUOIoRIJ AB[Y 'O
*SYIUR) pue ‘SyIYSIo
‘SYIXIS “SULY ‘Synoy
‘SPIIY) ‘SAATRY JOJ
9[oym Jtun e jo uoniod
© Juesaxdar o) uonoely
© 9JLIM pue duweN ‘q
‘Suonensn[[I pue sppowt
Jo Kyorrea e Sursn syred
Tenbo ojur s309[qo jo
198 pUE SUOISAI APIAI( "B

*SUOIBNSN[[I IO S[OpOL
Sursn 19)eaIS ST suonoely
0M) JO YOTYM QUIULIRR( "
‘syIySro
pue ‘syIxIs ‘synnojy
‘SpIIy) ‘SAATeRY I0J
d[oym J1un e jo uonod
® judsaidar 0y uonoely
B QJLIM pue QWEN ‘P
‘Suonensn[I pue S[pow
Jo Kyorrea e Sursn syred
renba our s309(qo jo
S}0S pue SU0IS21 IPIAI O
*paIopISu0d Sureq
sired [enba jo Joqunu
) sk uondeIj € Jo
Jojerawnu oy AJudpy "q
*19s JO UO0I31 d[oyMm Y}
ur syred [enbo jo requinu
ay) Se UondeIJ © Jo
I0JBUIWIOUP Y} AJUap] "B

‘sfoquiks pue ‘sormord

*5102(q0 yim /|

pue ‘¢/[ “Z/] Suonoey
Jiun oy Juadsaidoy o

‘syred [enbo 1omoy 10

In0J udAIS uoym  Sired

[enbo 7 jono —

se <3'0) adeys ormowoad
e Jo uor3ar e Aj10odg 'q

‘suonensny|

pue s[opou Jo K)dLIeA ©

Sulsn SylINOJ pue ‘spIry)

‘SoAJeY Oul $302[q0

Jo sjos pue sadeys
omowodd ojeredog ‘e

*SYIIN0OY
pue saA[ey JurAJnuopt
‘syred renba ojur

sadeys oowoas apialg ‘q
*J1ey se red yoed
AJnuapt pue sjuapnys
0Mm) U2aMI2q $303[qO

uQ) 03 dn Jo syos aIeyg "B

Jo syaed djedrunuIwod *3[oyM Ay} *3[oyMm 3y} *a[oyM Ay} -a[oym J[oym
0} syuddIad Jo syxed dedrunuwIwod Jo syxed djedrunwIwIod Jo syxed dedrunuwIuod 3y jo syxed Aynpuapr Y} jo syxed Aynuapi
pue suonodeay as) 0 SUOIJORIJ IS} 0) SUONOR.IJ IS} 0] SUOIJORIJ IS} 0) SUOIJOR.IJ IS} 0 SUOIJORIJ IS}
i 9a193[q0 i 2A13(q0 i 2a13[q0 i 9A13(qQ i 9A13[q0 i 2A13(qQ
apeJsy yi9 apely yig apesy yiy apely pig apeiy pug ape1y 1s uapebiapury

Elementary CORE Academy 2005

1-20



K-6 Elementary Mathematics Core Curriculum

*suonp.4ado Jo 1apio oy
Sursn ‘sjuauodxa yim
‘suoissaidxa Kpdung g

‘suontodoid pue soner
Sursn swo[qoid aa[0S ‘3

‘sIoquInu paxIu

puB SUOTORI] IPIAIP PUB

‘Kidnnw “3oenqns ‘ppy

(L86'S
€69 ‘S E+LISE

3-9) ooeld syjpuesnoy)

Ay} 0} S[RWIOAP
JOBIIQNS pUB PPY 'O

*sTewdap Surpnjour

40S141p NSIP-0M]) IO

-ouo € £q puapiaip NSIp

-oo1y) & 0) dn op1AIg P
*S[eWIdp Surpnjour
10)08] NSIP-0M]}
10 -ouo © Aq L0100/ NIIp
-0a1y) & 03 dn Adnny o
*9[qruOSEaT
AIe J0jR[NO[ED

© 3uIsn pourelqo sjnsax

IoUIoyM dUILLIAP 0)
so1391RI)S UOTIRWINSI 3S() 'q
*J0JR[NOTED B 10 ‘[rouad
pue Joded ‘sor3orens

[Jeu [BJUSW ‘UONBWIISD

asn 0y gendordde

SI 1 UQUM QUIWLIANR(] "B
‘suonoey
pue ‘sfewdp

‘sIaquInu oYM PIm
suonerado anoy ay)

Sursn swd[qoxd aAj0S

:§ 2A13[qQ

suonpv.4ado Jo .1ap.10 dy)
Sursn ‘sjuauodxa oy Im
‘suoissadxa Kyrdung -3
‘suonoely Aidninu
pue ‘joenqns ‘ppy ‘J
(Sre1—TsL
T LHTY GE VT9)
Qoerd syiparpuny oYy
01 SNUSIP YIIM S[RWIAP
JOBIIQNS pUE PPy "9
“40S141p
NSIp-2u0 € Aq puspiaip
Ioquinu dfoym NSIp
-oa1) & 0) dn op1AIg P
“Ioquinu
q[oym JISIp-om) 10 -9UO
© AqQ Laquinu 2joym NIp
-oa1y) ® 03 dn Adnny o
*9[qrUOSEAX
AIe 10JB[NO[BD
© 3uIsn paure)qo sjnsax
IOUIYM QUILLIAAP 0)
So139)eNS UOTIBWINS? 3S() *q
“10Je[NO[RD © 10 ‘[roudd
pue 1oded ‘sarSojens
Jew [BIUAW ‘UONRWIISD
asn 03 9jerrdoidde
ST 1 UM QUIILIAR( "B
‘suonoeay
pue ‘spewrndp
‘SIdquINU A[OYM 1M
suoneado anoj ayy
Sursn swd[qoad dAj0S
16 9A1R[qQ

‘pasn
$s9001d QY 2qLIOSOp
pUE 0IdZ JO .LopuIpuia.L
B UM “L0S1AID JISIP-UO
© Kq puapiaip 1oquinu
2]0YM NSIP-0M) & APIAI P
‘pasn ssaooid oy
2qLIOSAP puE 10308) NTIP
-ouo ® Aq 540100/ NS1p
-021y) pue -om) A[dnm o
‘pasn
ssa001d 9y 2qLISOp
pue ‘sjunowe Krejouou
Surpnyour ‘srequinu
JSIP-IN0J JO QOUIJJIP
pue wns ay) pur ‘q
*10JR[NOTD B 10 ‘[rouad
pue Joded ‘sor3ojens
[Jeu [BJUSW ‘UONBWIISD
osn 03 ojerrdoxdde
SI 1 UQUM QUILLIANR( "B
‘uonejou
[ejuoZLIOY pue
[BI1)I9A UI UOISIAIP
pue ‘uoneddynu
‘uonoeayqns ‘uonippe
Sursn swaqoxd
JIqUINU I[OYM IA[OS
1§ 3A13[qQ

‘pasn
$s9001d QY 2qLIOSOp pue
uQ) sawr ud) ysnoayy
syoe] uonedrdnnu
10y 1ompo.d dy) pur ‘p
‘pasn
$s9001d 9y} 2qLIOSOp pue
Staquinu 2]0yYm NIIP-0m)
JO 20u2.43ff1p oy} pur ‘o
‘pasn
ssao01d oy aquIosap
pue ‘sjunowre AIejouowr
Surpnjout ‘su3Ip 1omoJ
10 I} UM SpUappn
om) Aue Jo wns 2y} pur ‘q
*(10reNOLED ‘[rouad
pue 1oded ‘sar3ojens
[Jew [BJUSW ‘UONBWIISS
§9) uoneyndwod
QJe)I[I0R] 0) S[00) puE
Spoylow Jo AI9LIBA B S "B
‘uonejou
[ejUOZLIOY puR
[BI1)I3A UI UOISIAIP
pue ‘uoneddymu
‘uondeayqns ‘uonippe
Sursn swajqoxd
IdquINU I[OYM IA[0S
16 9A13[qQ

‘pasn
ssa001d Q) 2qLIdSAP
pue s1oquinu djoym JSIp
-0M) JO wns dy) puij ‘p
“uAY3I1o
0] Swns YIm s.Loquinu
2]0YM Q1Y) PPY D
"u)YS12 0) S108)
uonoenqgns pue uonippe
10§ SUOIRUIqUIOD
Joqunu d1seq
s Aejenode dndwo) 'q
*(Jorenores ‘rrouad
pue 1oded ‘sor3ojens
(jew [RIUSW ‘UOILWI)Sd
3+9) uoneindwod
Q)e)I[I0R] 0) S[00) puE
SpOyIaW JO AJOLIBA B 3S() "B
‘uonejou
[ejUoZLIOY pue
[B1)J9A Ul UodRIQNS
pue uonippe
Sursn swaqoxd
JdqUINU I[OYM IA[0S
:§ 3A13[qQ

"IATIMY

0} SWNS YJIM SI2qUINU
S[oyMm 91y} PPV °q

“OATOM)

0} s)oBy UOTORIIANS
pue uonippe andwo) ‘e
*UONEJOU [BIN)IIA

pue [BJuoZLIOYy

ul uoroeIqNS

pue uonippe

Sursn swadjqoxd

JIqUINU J[0YM IA[OS
16 9A13[qQ

apeJy ui9

ape.ty uig

apeJy uiy

apeiy pig

apeiy pug

apeiy 1s|

uapehiapury

1-21

Utah State Office of Education/Utah State University



Academy Handbook Sixth Grade

*Son[eA JO 9[qe) B 10
ydei3 e woiy uorssardxd

ore1qaS[e ue A

‘uonenba ue juesardar
0} 1O Son[eA JO 9[qe}

e woy ydeis e meiq -

*SU01SS 24X
ore1qage pue suroped
uoAIS jJuasaidar 0}

sydeis pue so[qe) gear) -

*ONUIUOD [[IM
suzoped ayy moy jorpaxd
0) UOT)RZI[RIouaS © )M

pue s9[qe) pue sydei3d

uo surayped ozATeuy *

‘sanqruye
J19Y) AQLIISIP
pue suonouny

pue suped
Jo suonejuasaadax
sidpnu asn pue

‘dzATeue ‘9zIugoddy

11 9a193[qQ

“JUQWIA[D
3xau Ay Sunorpaid
10§ 9[NI © 9QLIOSIP

pue suxoped puoxy

‘S9[qeLIeA pue ‘s109(qo
‘so[qe) ‘sIs1] pazIuesio
Surpnjour s[ooy jo
Kyorrea e Sursn suonoely
pue ‘S[RWIOAP ‘SL2quinu
2]0ym Surajoaur surdyed
noqe suonarpaid

oyew pue 9zA[euy *

‘sanqriyye

J19Y) AQLIISIP

pue suidjjed asn pue
‘azAeue ‘9zIugoddy

1T 9A13(q0

‘spoyjou Jo Kjorrea
e Sursn suroped roquinu
Joyjo pue sofdnnur

PudIXa pue 9zIuF0oy *

‘so[qe)
pue ‘s1oquinu ‘sarmord
‘s100[qo Sursn suroped
Surmoi3 pue Juneodar

ozATeue pue judsardoy -

‘sonqrme

ay Kynuapr

pue suid)jed asn pue
‘AqLIISIP “9ZIuB0dY

11 3a13[qQ

‘PapuRIxe
are Aoy} Moy 9qLIOSOP
pue suonejuasaidar
SLIPWNU puk

‘sarmord ‘soanerndiuew
Sursn pojeard suroped

JO S)[NSaI pI0dY

'S9[qe) pue ‘sIoquinu
¢s100(qo Sursn suroped
Suimo3 pue Suipada.

pUdIXo pue 9JeaI) -

‘sonqriye
udAIS YPIM suxdped
3JBAID pue IZIUZ003Yy

1T 9A13(q0

‘uonippe
pojeadar 0} 9yeaI pue
SUQ) pPUB ‘SIATJ “S3IY)

‘som} £q 3unod drys

pue S[opour 1_nnsuo) °

“JUSWIUOIIAUD
oy ur suzoped Surmord

pue Suneador Kjnuopy *

(rddavvvaavvay
39) uoneiou

orjoquiAs pue ‘sarmord
“s300[qo Sursn susapvd
Suimo.3 pue Juneadax
[oqe] pue Ajnuapy
*S2INGLIID

Q10w 10 21} Aq S109(qO

[9qe] pue ‘AJisse[d ‘110§ -

‘sanqrye
Jidnmu Suraey
suxa)ed yuasaadax
pue 3z1u3009y

‘q

11 9a13[qQ

‘uroped

ayy Aynuapt pue () 03

0] WOIj pIemyorq juno)
‘001

Sud) pue SoAlj Aq pue (g
0} som) Aq Sununoo drys

ys1qesso oy surayed as) -

*S}IBYO SpaIpuny
uo sura)ed [eonIoA

pue [eluozLoy AJnuapy *

“JUAWIUOITAUD

oy ur suroned Aynuapy -

tvoOowvono
e gygy < 89) uonejou
orjoquiAs pue ‘somord
‘soane[ndruew Sursn
suroped orduwrs [oqe]

pue ‘9)ea1d ‘Aynuapy -

*$2INq141ID 0M) JO dUO Aq

s100(qo Aj1sse[o pue 310§ -

‘sonqriye
0M} JO U0 YIIM
sutdyed juasaadax
pue 3z1ugoddy

1T 9A13(q0

*s302[qo Jo
dnoi3 e AJisse[d pue 108

0) skem odnnuw purg -

*dnoi3 e ojur
$309[qO 110S 0] pasn sem

NqLIE YIIGA AJNUSP] °

*S2INGLUIID
I9UJ0 1O ‘JoquInu
az1s ‘adeys ‘10100 Aq

sdnoig ojur s309(qo 10§ *

*S9INQLI))E UOUWIIOD
0} 3urpaodde s393[qo
310S pue AJIuapy

11 3a13[qQ

*S[oquIAS JIRIqIS[e
Sursn suonenyis
[ednRWRY W
JzA[eue pue Juasaxdax
0] suonouny pue
‘suonepa ‘surdped
SN [[IM SHUIPNYS

*S[OquIAS J1RIqIS[e
Sursn suonen)is
[eonRWRdYIEW FZA[RUR
pue judsaidax 0y
suone[a pue surjyed
Isn [IM SHudIPN)S

*suonenyIs
[edneWRY) e
Juasaxdax 0y

suonjea pue surdyed
asn [[IM SUIpMIS

suoren)is
[eonRWdY e
1u3sdxdax 0y

suoneaa pue surdjed
asn [[IM SyuIPMIS

‘suonen)is

[ednewdy)ewn
Judsaadaa 0) suonep
pue suid)jed asn pue
AJnuapt [[I4 syuapmg

‘suonen)is

[ednewdY)ewr
Judsa1dax 0) suoneRa
pue suidjjed asn pue
Aynudpt s syuapmg

‘suonenyis
[eoneWRYIBW
Juasaxdax

0} sutdjjed asn pue
AJnuapt 4 syuapmg

‘11 prepuels 11 plepuelg ‘11 prepuejg 11 prepuelg ‘11 prepuejg 11 plepuelg ‘11 prepuejg
*s1o393ur
JoRIQNS PUR PPY
‘aul] Joquunu B
pue soane[ndruew Suisn
sIo3)ul Jo uonornqgns
pue uonippe [9po - “JUSWIUOIIAUD
"OI3Z ST oﬁwommo Siuapms o) ur
S)I pUe L232ju1 UR JO Pasn aIe S193a)ul 2IYM
wns 9y} Jey) SZIUZ00Y - suonemIs 9qQLIOSY(J -
*SI939)ur -aur|
Jo uonpexqns pue Ioquinu B Uuo $.42821u1
uonIppe jo suonerado Q)BO0] puk ‘pear ‘Anudpy
) waoyrad *s198)ul
pue ‘dyensnyi ‘PPOJA djeasn|I pue PPOJA
19 3a193[qQ 19 3A13(qQ
apeJg ui9 apety uig apeJy uiy apety pig apeJy pug apety isi uapiefiapury

Elementary CORE Academy 2005

1-22



K-6 Elementary Mathematics Core Curriculum

"(0=q pue

® 10 )=q 10 (=® IId

uay) )=qe J1 “"9'1) 019Z

Tenba s.01onf a10W 10

QUO UdY) ‘017 ST Jonpo.d
o J1je 9z1uS000y ¥

(8=v+(0)T

‘a10jaIaY) (g=X

X7 ©30) soqerrea

A} 10J SAN[eA UIAIS

Sunmnsqns ‘se[nuiIoy
pue suoissa.dxa dqeneaq ‘9

§3%4

10 3 :sem Surmor[og

oy ur pyjuasardar

9q ued Juu0dxa
ue jey) 9z1ugoooy ‘p

(P g= 1 ©39) onfea

[enba jo Ajorewnxoidde

QI 9PIS ord U0

sannuenb oy yorym ur

diysuonerar e sajesrpur
=, 1) 971u3009y 'O

‘(61=p+X¢ “39) o[queLreA

Q[3urs v pue suoquinu

2]0ym SUIAJOAUL
suonenbo dojs-omy aajog "q

(K Kimuenb oy

sowin ¢ sueow A¢ “39)

uonesidnnu sayesrput

9[qQEBLIBA © JO JUOI) Ul
Ioquinu e jey) 9zu30d9y ‘e

*S[oquuAS dreIqase

‘squInu

Jroym ym ndwod

0) sa1142doad 24nq1sIP
Pue ‘2aypmuuod
‘241ID120SSD AY) S

o

‘suonenIs
pliom-[ear juasaidor
03 suonenba days

-ouo 10 suorssaidxo as) o
(0=5tx0 <59)
013z 0) [enba st 0107
JO 10308] B SUIA[oAUT
worqoid uonesrdnnu
© 0] Jomsue

Ay Jey) 9ZIuZ009Y ‘p
(g=L+Uu “3'9) 9qeLrea
Q[Surs e pue suaquinu
2]0Ym SUIAJOAUL

suonenba doys-ouo aajog o
‘KAnuenb
umouwun ue sjuasaidor
(X ‘u‘) dqerea

e Jey) 9z1us009y q
*S[OQUIAS UOISIAIp SB
(- 10 /) Teq UONORIJ ® pUR
‘1 ‘= pue uonedrdnnu
10} SJOquIAS Sk, pue
‘e ‘X FUIpNOUI UOISIAIP
pue uonedsrdnnuw
10J S|oquiAs

Jo Kjorrea e oz1uSoody ‘e
*S[OqUIAS J1eIqad[e

‘(4 Jo smor g
snid O] JO smoI g=4]X8
39) Ap.L1p re[nIue)ods
® Suisn uonippe
19A0 uonesrdnnu
Jo uonnqrusip
Ay densuowd( o
(9=(1x€)XT *9=1X(¢X7)
39) yonpoid oy aSueyo
JOU S0P S$I0JOBJ IOW
10 9211y} jo Surdnoid
oy 1BY) pue (9=gx¢
‘9=¢xg “'3°9) 1onpo.d o)
93uryo Jou S0P S.4010Df
Jo 10pIo Ay SurSueyd
Jey) dJensuowd( p
(b=0 *8=0+0]
¢3'9) uorssaxdxo
J0 uonjenbo ue
INoY3NOIY) dNJeA dUWES
Q) surejuIRwW JqeLIBA
UQAIS ® Jey) 9z1uS009y ‘0
(€56 OTXS
¢3'9) UOISIAIP
pue ‘uonesridninu
‘uornoenqns ‘uonippe
Surajoaur suorssardxo
om) aredwos 0y
S[OqQUIAS = ‘< “> A 98] 'q
(6+6=[1%9 10 ¢X[]
=7x9 “*§'9) suorssardxa
juoeamnba SurajoAur
suonenba aAjog ‘e
‘sjoquiis pue suijjed
Sursn suonenyis

"(0=0%9

§+0) uonwordunu

Jo Guadosd

0422 ) pue ‘(L=1X/

©39) uoyvonduymu

Jo &uadoad Cnuapr oyy

‘(g=0+¢ “5'9) uonpp

Jo &uadoad Cnuapr oyy

[opow 0} seAne[ndiuew
Jo Kjorrea v s o

(IZ=¢XL “1T=LX¢

©39) 1ompo.d )

93ueyd Jou S0P $.019Df

Jo 19pIo 2y Jurdueyd

pue (Z1=g+(¢+L)

TI=(L+0)+e

©8'9) wns oy

aSueyo J0u S0P SPUIPPY

Q1ow 10 da1yy Surdnoid
Jey) Aensuowd( p

(691 &

SHE THE O 9+ 7F9)

uonoenqns pue uonIppe

SurAjoAur suoissaidxa

om) redwod 0 SJoquAs
=pue ‘> ‘< Jy) s o

+a

= {$+9 “5'0) suorssardxo

jua[eArnba SurajoAur
suonjenbo oAJ0S 'q

(rXe=0

9=¢-[0 " V=L+S

¢3'9) onI) Judwale)s

AU} eW [[IM JeY) dN[eA

e juosadar ‘uonjenbo

uonedrdnnu 1o

‘uonoenqgns ‘uonippe ue

ur ¢ 10 ‘\7 ‘[] se yons
S[OQUIAS Jey) 9Z1uS009Yy ‘®

‘SsjoquiAs pue suxdjed

Suisn suonen)is

(T1=(L+e)+z
TI=L+H(E+D) §9)
wns ay) dgueyd Jou S0P
SPUAPPE IOW JO Y} JO
Surdnoi3 oyy SurSueyo
ey} pue (Z1=g+¢+L
‘TI=L+T+E ©80) wns oy
a3ueyd jou seop spuappn
Jo 19p10 9y SurSueyo
JeY) AJRISUOWR( O
(O-6=L " V=L*S
‘9=¢+ ] “89) onn
JUSWIL)S ) AW [[IM
Jey) onjeA e judsaidar
uonenbo uonoengns
10 UON)IppE ue
ur ¢ 10 ‘x7 ‘[] se yons
S[oquIAS Jey) 9Z1u3009y 'q
-onyea [enba
JO Jou a1e JPIS Yord uo
sanmuenb ay) yorym ur
diysuornyefar e sojeosrpur
«#,, 1o} 9Z1u3009Yy ‘e
‘S[oquIAS

(S=€+C
pue g=g+¢ “5'9) wmns oY)
93uryd J0U S0P SpUIPPY

Jo 19pI0 9y SurSueyo
Jey) Aensuowdq ‘o

(©

—S=p'V=L+G9=¢

+ [ §'9) onn Juowdjels

AU} RW [[IM JeY) dN[BA

Sursstw e judsardox

uonenbs uonosengns

10 uonIppe ue

ur ¢ 10 ‘57 ‘[] se yons
S[OqUIAS Jey) 9ZIu3009y 'q

‘Tenbo a1e uonenba

ue Jo dpISs Yorvd uo

sannuenb ayy yorym ur

diysuorye[a1 e sojesrpur
=, 1o} 9Z1uS009Y ‘B

‘S[oquIAS

‘suonejuasaidar rerrojord
pue s303[qo Suisn
suroped ordwis ojeard
pue ‘pudxo ‘oyedrdng ‘p
“Sunyury Ansnf pue
uroped paysijqelse ue ur
XU SAW0J JeyYM 10IpAld
“JUSWIUOIIAUD ) Ul
suroped ordwis AInuopy ‘q
0 03 0 WOl pIemyorq
pue (g 0} | woij A[[elo
Junod o3 suroned asn ‘e

Suisn suonemis Suisn suonenyis [eonewdyIew [eonRWwdjew [eonewdyew Juisn [eonewdyjew Juisn *5393[qo 10 sIdqUINU
[eoneWRYjeW IZA[EUR [eonewRYIEW ZA[RUR JA[0S pue juasaxdax suone[aa yuasaxdax suonerax yudsaidax 3qLIdSIP 03 suxd)ed
Pue ‘aAjos ‘yuasdadoy pue ‘aAjos “‘yuasaxdoy ‘uasdadaa ‘9zrugodoy pue 3z1ugoddy pue 3z1u3009y pue 3z1ugoddy asn pue AJuapy

1 3A13[qQ 17 3A1R[q0 1 3A13[qQ 17 3A13[q0 1 3A13[qQ 17 3A13[q0 1 3A13[q0
apesy yi9 apesy yig apesy yiy apely pig apeJy pug ape1y 1si uapebiapury

1-23

Utah State Office of Education/Utah State University



Academy Handbook Sixth Grade

*swis1id
pue sprun.dd Jo sao11.124
pue ‘sadpa ‘saonf
Jo Jaquunu oY) AJNudpy p
*9[0I10
® JO 20U2.12fn2.410
pue “21ounip ‘Snipo.a
10)udd A} AJUAp[ ‘O
*suodfjod xaauod
pue 9ABOU0D AJNUap] ‘q
UWSIS 2ul] ©
Jo qurodpnu oy Knuopy e
sadeys d11jowodd
Jo sanaadoad
pue SONSLId)IBIRYD
JzA[eue pue AJNuapy
11 3a13[qQ

‘swsiad pue spru.add
9qLIOSAp pue AJnuapy ‘3
*AD]1ULS dTe SI[TURLI) OU)
I9UIOUM JUIULIAP pue
So[SueLn 0M]) JO $2]5uUD
Suipuodsa.iod oredwo) -y
‘uoSAjod
© JO $2011424 9} 1O 9[Sue
ue JO X2L424 ) AInuapy 9
‘so[3ueLr) asniqo
pue ‘21mov 1y 814 oudnIs
¢§2]205051 ‘[p4210]1Mb2
9QqLIOSIp pue AJnusp] ‘p
Y1438 10 ‘JY811 ‘asniqo
‘Inoe se 9[3ue ue [oqe] ‘o
“Jurodpus
uowrwod e Jurreys sAex
0M] SE J[3UB UL 9qLIOSIP
pue sker oqrIosop
pue ‘[aqe[ ‘meid ‘q
“soul| 4ppnoipuadiad
MmeIp pue Ajuopy ‘e
sadeys d11owodd
Jo sanaadoad
pue SONSLIv)IBIRYD
JzA[eue pue
“Kynuapt ‘aqudsa(q
1T 9A1R(q0

“suistad apmSunioa.

pue suapunfo
9qLIOSOp pue AJudpy

“upjuas

10 Juan1§10d o1e Koy)

IOUIOYM QUIULIAP 0}
suo3A[od omy aredwo) o

*so[Sue 21mop pue
‘asmqo ‘Y314 AJnuopy p

“(samy

‘spro2adp.y ‘sasnquioy.d

‘sorenbs ‘so[3ue)oar

“3'1) SjpA2ID]LIPOND
9qLIOSAp pue AJnuapy "o

‘suodfjod jo

K)QLIBA ® UO AT)QWIWAS JO
soul| meIp pue Kynuapy 'q

*Saut) Su110as421ul

pue sau) jajpind
MeIp pue Ajnuap] ‘e

sadeys d11jowodd

Jo sanaadoad

pue Sd1SLId)ORIRYD

JzA[eue pue

‘Amuapt ‘aqrsa(q
11 3a13[q0

*(sa3pa
1 Pue ‘saon.104 §
‘saopf orenbs g sey aqno
© ©'5'9) saqnd 29qLIdSp
pue ‘oew ‘AJnuopy "o
*SIQUIOD pue SIPIS JO
JIoquinu ) Aq (suo3e3o0
‘suoSexay ‘suoJeyuad
‘sip4210]14pO1NbH
©3-9) suo3Ajod Ayisserd p
*9[3ur)0aX
® JO IOUIOD dy) 03 d[Sue
Ay Surredwod £q 21100
J0 ‘asniqo “jy 811 s1 9[3ue
Ue IOYIoYM QUIULINR( O
*so[3ur)OAL
pue ‘so[o11d ‘sarenbs
‘so[3uern uo Luyaunuds fo
sau1) meIp pue Knuop] 'q
*sjurodpua
pue ‘sjuauSas auij ‘sou)
‘sputod meIp pue AJnuopl ‘e
sadeys
JL1JoUI093 JJBAID puB
“Kynuapt ‘aqudsa(q
1T 9A13(q0

*Kppouwnuds
Jo au1j e sey o[3ue)oar 10
‘arenbs ‘oSuern ‘opo10
© IOJoyMm QUL ‘P
JUSUWIUOIIAUD
Swapns oy ur sadeys
OLI)OW0AT Ier[Iuey
Aynuopt pue pury o
*SI9PUI[AD
pue ‘sauoo ‘sorayds
Qwreu pue Ajnuap] ‘q
*sw.3012)paod
pue ‘so[3ueLr) ‘so[oI1o
aredwod pue ‘3108
‘MBIp ‘QuRu ‘AInuop] "B
sadeys
JL1)oWI093 JJBAID puR
‘Amuapt ‘aqrsa(q
11 3a193[qQ

‘sadeys o1mowoasd
xo1dwoo 210w 21>
ued sadeys o1mowoad

ordwirs Sururquos

jey) oz1uSoooy o
“JUSWIUOIIAUD
SJUSpN)S Ay} ur sarenbs
pue ‘so[3ue)oar ‘so[3uern
‘So[oIId AJuapy q
‘sarenbs
pue ‘so[3ue)oar ‘so[3uern
$[OIID 1I0S PUR ‘9)BAIO
‘meIp ‘oweu ‘Kynuopy ‘e
sadeys d11owodd
Jpduuis djed1d pue
“Kynuapt ‘aqrdsa(q
1T 9A13(qQ

“JUSWIUOIIAUD
SJUApNIS Ay} Ul sarenbs
pue ‘so[3ue)oar ‘so[SueLn
¢SO[0110 971US00Y P
‘sarenbs pue ‘so[3ueioar
so[SueLn ‘S[OII0 MBI O
's100lqo
JPUOISUIUIP-0M] D)EID
0) sadeys surquo) ‘q
‘sarenbs
pue ‘s9[3ue)oal ‘so[SueLn
¢so[oI1d AJuapy ‘e
‘sadeys
J1139w093 Jduurs
3)BAID pue AJnudapy
11 9a13[qQ

*sajdrourad

pue sadeys d113owodd
Amuoapt pue
‘9qLIdSIP “9Z1u0odaax
0} Juruoseax

[ea13o0] pue [eneds

*sapdourad

pue sadeys d1139wo0dd
Amuapr pue
‘aqLIdSIP “azIugodax
0} Suruoseaa eneds

sadeys d11jowoad
&ynyuapr pue
‘9qLIdSIP “9ZIu0dda
0} Suruoseaa [eneds

sadeys

JL1JoUI093 JJBAID

PUE ‘AJ1)uapI ‘aqrIdsIp
0) Suruoseaa eneds

‘sdiysuonepaa feneds
aqLIdSIp pue sadeys
JL1}9W093 IJLIID

PUE ‘AJNUdPI ‘AqLIDSIP

-sdiysuoneax

[eneds aqLIdSIp

pue sadeys d11)9wo0dd
Jpduurs pue 938310
PUE ‘AJ1)uapI ‘aqrIdsap

-sdiysuonepaa

[eneds aqrIdsap

pue sadeys d113owodd
arduurs ajeard pue

asn [ syuIPMS asn [ sYIIPMS asn [ syuIpMS asn [ sYUIPMS 4 syuapms {14 SYOPMIS | AFHUIPI [[I4 SHUIPIIS
*[1I p1epue)§ *[II p1epue)s *[1I p1epue)§ *[II pIepuels *[1I p1epue)g *[II PIepuels *[1I pIepue)g
ape1g yi9 apel1y yis ape1y yiy apeiy pig apeiy pug apeiy is| uapebiapury

Elementary CORE Academy 2005

1-24



K-6 Elementary Mathematics Core Curriculum

*SOIIAA
MU JY) JO UONRIO[
Ay} AJnuapl pue sixe
-K 10 -X 9U) J9YI10 SSOIoR
odeys e (102pfa4) dij -
*SOOILIOA MU A}
JO uoned0[ Y AJ1Iuapl
pue pLS 9JeUIpIOOd B UO
A[TeonIoa 10 A[[ejuozrioy
1010 uogAjod
© (apjsuvay) apis “q
*SAOIIAA MU A}
JO uonedo[ Yy AJuapt
pue juiod © punoie
odeys e (apg0.4) AN ‘e
*SUONBULIOJSUR.I)
Suifjdde 19y3e
sadeys J11)9w033
AJnudpr pue szifensip

Q

PAIBAIO dIoM
Koy yoTym woij (s1ou)
sadeys jpuorsuawip
-om) o) 03 suistid
pue spnun.idd e[y "o
‘soane[ndiuew
Sursn a1n31y
® UO (UO1D]OL) UIN] © JO
19913 Ay} Aensuowdqd "q
“ul[ B SSOIOR
31y © uo (uonydafat)
dnf 10 (uoyv]sun.iy)
api]s e Amuop] e
‘SUoNeULIOJSUR.)
Suifjdde 19j3e
sadeys d11)ow0ad
Aynudpr pue dzifensiy

"PalEaId QIoM
Koy yorym woay (s1au)
sadeys jpuoisuauip
-om] ay) 03 sustid
ADINSUDID2L PUR *SIUOD

‘s.1apu1]dd ‘sagno e[y ‘q
‘soane[ndruew Suisn
QIn31y v uo (Uo1d2]fa.1)
dnf 10 (uonypjsun.y)

apys e Agnuopy e
*SUONBULIOJSUR.I)
Suifjdde 193e
sadeys J11)9w033
Aynuapr pue dziensip

‘suog£jod 1oy30

SuruIquIod wWoiy s)nsal
jey) uodfjod e 9jear) “p

2qnod © aYeW 0} P[oJ

1a Jey (szou) sadeys
[puOISUIUIIP-0M) KJTWUSP] "D

REl

ay jo doy uo 309[qo duo

113 AqreorsAyd oy Suruimny

J0 ‘Surddiyy ‘Surprs Aq

Juoni8uod are suo3Aod
0M) JOIYM UIINXJ q

‘soanendiuew

Sursn ‘an3iy

& uo (uonooyar) dijy

10 (uone[sue1) JpIfs € Jo
10913 Q) AeNSUOWI(J ‘B

*SuUoNeULIOJSURI)

Suifjdde 19y3e

sadeys d11)ow0a3

Aynudpr pue dzifensiy

€ 2A19(qQ € 2A1129[q0 € 2A19[qQ € 2A129[qQ
‘(1eau ‘rejy <or)
‘syjed SnoLIBA $§109[qO Yim d0URISIP
a3 Jo saour)sip aredwod 9qLIOSAP 0] SPIOM
pue pri8 aiup100d QJEI)SUOWAP PUE IS[) D
B UO SUONEIO[ UMII] “(op1saq
syyed o[qrssod Ap1oadg o (A pue 7 “8°9) ‘(oyuey | ‘01 7x0U ‘puryaq ‘Jo oy
‘Juerpenb ‘Juespenb ‘yein Jo dew v “saur| SUOTIBJUSLIO SNOLIBA *19SOTD *9'T) 2OURISIP ut ‘umop ‘dn ‘wonoq

Aue ur jurod e 10§
ared paIopIo oY) UM °q
‘sjueIpenb
1noj (e ur sired paiopio
Kq pauryop syurod ydein e

jsa1y oy ur jurod ©
10§ ared PaIapIO UB AJLIM "q
Jup.apvnb
Jsa1j oYy ur sared paropio
Kq paurjop syutod 9je00T "®

uo uonisod e Jo suo18ai
10 $2IPUIPL00D ) AAID) *q
*SUOISaI 10 SAJRUIPIOOD
Sursn yey jo dewr
® uo suonisod 21e007 ‘®

[O1I0A pUE [BIUOZLIOY

asn pue Jensuowdq ‘o
‘dew e uo suonisod
9Je00] 0} SUOIFaI IO

(1 “V¥) SRUIPIO0D ) *q

ur sadeys AJnuepy "o
(T “V) seyeurp1ood Sursn
SUOIJBOO[ SWERU pue purj ‘q
“JUSWUOIIAUD
Y UM dA0W

9QLIOSAP 0] SPIOM
QJBIISUOWAP puUL 3] "q
"(WB1 Yol
“9IppIW ‘Id)Je ‘910J9q
‘uoamiaq “o'1) uonisod

¢‘doy ‘moreq ‘oroqe
Ipun “I9A0 ‘U0 1)
$309[qo ym uonisod

9qQLIOSAP 0} SPIOM
9)eNSUOWAP pUB S ‘q

*A1)oU093 3)eUIP.I00D *£1)9UI093 )BUIPI00D *sdewr pue sprag ‘uoneso[ B 0) SUOIIONNSUI UANLIM 9qLIOSAP 0] SpIOM ‘ug1sop v ojur adeys
Suisn sdiysuoneyaa Suisn sdiysuoneya.a Suisn sdiysuoneyaa ORI 0} SUOTIIAIIP JAID) "B | IO [BQIOA SN PUE LA B QJRISUOWAP PUE S "B © J1J 0) MOY 9ZI[ensIA ‘B
[eneds aqrIdsap [eneds aqLIdSIp [eneds aqrIdsap ‘sdiysuoneppa sdiysuonepaa sdiysuoneraa feneds ‘sdiysuonepaa feneds
pue suonedof AJ1adg pue suonedo| AJadg pue suonedof AJradg [eneds aqrIsa(q [eneds aqrIdsa(q Jpduurs 3qrIdSIq Jpduurs QLIS
1 3A13[qQ 17 3A1R[q0 1 3A13[q0 17 3A13[q0 1 3A13[qQ 17 3A13[qQ 1 3A13[q0
apesy yi9 apesy yig apesy yiy apely pig apeJy pug ape1y 1si uapebiapury

1-25

Utah State Office of Education/Utah State University



Academy Handbook Sixth Grade

‘syun
ATewoIsno pue JLyu
Sursn vare pue ‘JyIrom
‘ownjoa ‘y3uel oewnsy p
‘uorstoard
AU} $109)Je SuLINseaw
ur pasn jrun oy
Jo az1s ay) moy urejdxg o
*9[0IID © JO A212UDIP
0 20U2.42[UN2.412 AY)
Jo oner ay) se 1d AInudp] 'q
o
© 0] I2)9WO[IY & pue
‘yrenb e 03 10311 ® ‘pI1EA
® 0) 19)ow & dredwo) e
*JUIWAINSBIWL
Jo syun pue s)33(qo jo
SINqLI)IE d[qrINSeIW
QLISIP pue AJnudapy
T 2419[qQ

‘waIsAs Arewoisno

QU UTYIIM JUSWIINSEIW

JO S)IUN 1I9AUO0D

pue WoISAS dLow

QU) UIYIIM JUSWAINSLIUW
JO S)IUN JI9AUOD) 9

‘sjun

AIewoisnd pue dLaw

Sursn vore pue ‘JysSrom
‘own[oa ‘yi3ud| Jewnsy p

*SwAYSAS Arewio)snd pue

oLjowW Y)oq ur 42gauiiad

pue ‘vaup ‘ounjoa

10J JUSWRINSBIUL JO
SIUN 1991109 Y} AJrjuapy o

*(punod

£0uno *o'1) JyS1om Jo

syun Lowoisnd Juowe
diysuonefar a3 2quIdsa *q

* (130w

‘I9)oW “I9)oWNUdD

I)RWIIW “o'T) PTu9]

JO sjun oLgaw Juowe
diysuonefar oy 2quIOSa(q e

*JUIWDINSBIW

Jo syun pue s)3(qo jo

s9INqLI)e J[eInseawt

QLIISIP pue AJNuap|
1T 2A123[qQ

‘sjun ATewo}snd

pue oLjaw Sursn

JyStom pue ‘Kyroedes
‘p3uor ewnsy p

*(uorres ‘yenb ‘uid

‘dno “o'1) L1100dpO JO

sjun Arewolsnd Juowe
diysuonerar o) 9quIOSIQ O

“Su9|

Jo syun £4vuiogsnd

19430 03 drysuonear sy

puE 90OUR)SIP JO AUNSLIW
® Se 9[IW © AJnuap] ‘q

*(werSory ‘weid “or)

JyS1oMm JO Sjrun JLow

udoMIq puE ‘(1]

‘TONIIU ¢ 9'1) Ayroedes

JO S)IUN OLIAW U2IM)Aq

‘(19)0W 1)U U

I)WI[IW *9'T) YPJU[

JO syun 2442w Juowe
drysuone[ar oy 2quIOSI( "B

*JUAWIDINSBIW

Jo syun pue $)33(qo jo

SIINQLIIE d[qeINSeIW

QLISIP pue AJnudapy
:1 24123[qQ

*S)un AIewo)sno

pue oLow Sursn

yS1om pue ‘Kroedeo
‘3ua] ewnsy p

*(3renb

‘dno “o'1) A1ovndno

Jo sjun A1ewo)snd

udomjeq drysuonerar

Ay pue (prek

3005 ‘your a'1) PSUI[ Jo

sjun Arewoisnd Juowe
diysuonerar ay) 9quIOSdq O

*(191ow1

I910WNUAD *9'1) YPSU[

JO S)IUN OLNAW U2IM)Aq
diysuoneyar oyl 9qLIdSAJ q

*Lapuiogsnd pue

21021 JUWAINSEIW

JO swIsKs
0Mm) AU} 9ZIUF00Y "B

*JUIWDINSBIW

Jo syun pue s)3(qo jo

S9INqLIYIE J[eInseaw

QLIISIP pue AJuapy
i1 2apd[q0

‘syun Arewo)snd Sursn
ySrom pue ‘A1100dpo
‘yySudy ewnsy -

Q

“Ie[[op pue ‘Ia)renb ‘owrp

‘[oyoru ‘Auuad e jo onfea
pue dweu ay) AJnuap] q

(006

Je sur3oq [00Yds ‘0Q:L I8

jsepyeaIq <5o) owmn £q

19p10 Ul Aep © JO SJUIAD
JO saLIds © oouenbag ‘e

*JUAWIINSBIW

Jo syun pue

$393[qo jo sanqre

d[qeanseawr AJuUapy
1 24123[qQ

*({S9p INOA ST opIm

sprouad mou Auewr Mo

¢3'9) Jlun pIepuejsuou

e 0) Surredwos £q j00(qo
ue Jo yySue[ Ay ewnsyg ‘o

‘19)1enb

pue ‘owip ‘[oyoru ‘Kuuad
® JO sonjeA ) AJnuapy ‘q

own pue ‘ormjerodwo)

‘Kyroedes ‘JySrom ‘ypSu9y

Sunmnseaw 10J S[00}
endodde oy Ajnuopy e

*JUIWAINSBIW

Jo sjun pue

$393[qo Jo saynqre

Jqeanseaw AJuapy
i1 2apd[q0

*Kouow Jo syrun

se s1o11enb pue ‘sowrp
‘spayoru ‘saruuad AJnuopy o

“JEPUS[ED B UO YIUOW
pue “yjoom ‘Aep e AJnuapy ‘q

oIl 2Inseow

Jey) S[00) SB SIEPU[Ld
pue s}00[> AJnuop] ‘e

*JUAWIDINSBIW

Jo sjun pue

$393[qo jo sanque

J[qeanseawr AJuapy
1 24129[qQ

*sanbruy?d) pue
S[00) JUIUIAINSEIW
Ajdde pue puejsiopun

*sanbruyd9) pue
S[00) JUIWIINSBIW
A1dde pue puejsiapun

*sanbruy?d) pue
S[00} JUIWIAINSEIW
asn pue puejsIapun

*sanbruyd9) pue
S[00) JUIWIINSBIW
asn pue puejsIapun

*sanbruy9) pue
S[00} JUSWIAINSEIW
asn pue puejsIapun

*sanbruyod) pue s[0o}
judwInseaw dpdus
asn pue puejsiapun

*sanbruy9) pue sjoo}
judwInsedw ddus
asn pue puejsiapun

I sjudpmg 4 siudpms [II4 syudpmg A siudpms 14 sjudpms !4 Sjuepmg [['4 sjuspmg
‘Al pIepuelg ‘Al piepuelg ‘Al pIepue)g ‘Al piepuelg ‘Al pIepuelg ‘Al plepuelg ‘Al pIepuelg
apeJsy yi9 apely yig apesy yiy apely pig apeiy pug ape1y 1s uapiefiapury

Elementary CORE Academy 2005

1-26



K-6 Elementary Mathematics Core Curriculum

1apwLred paxiy e ynm
9[3ur)oal B UQAIS UAYM
seare d[qIssod QuIINAP
pue pa.4p pPAXIJ e YIM
d13ue)oal € 10 ‘sjun
Q[oym ul ‘suazouiriod

‘S)IUN PIEPUBISUOU )M
Sunmseaw £q so[3uL)OAX
JO IR pue u21oui2d A}

aImseauw pue AJewnsy 'Y

dqissod surureq 3 *I)AWOULIAY)
-oseyoand JoyualIye e
woy-opdnnu v woiy Sursn $92139p U2} JsareoU
PIATIdIAI 9q 0] dFURYD Ay 01 aanjeradway
JO junowe Y] dUIULIAAP 9y} pI0OSI PUB PEY ‘S| ‘sjrun pIepueisuOU YIm
pue oseyoind wI-o[3urs *(yIg] 2y 1 yjuow Sunmseow £q 9[3uejoax
‘B[AWLIO) © Suisn © J0J 93ueyd Yorq JUN0) “J| oY) Jo Aepsoupopy pIyl pue ‘o[3uern ‘orenbs e jo
so[3ue}oa1 pue sarenbs *$S9[ 10 00" 07$ Y “3'9) yuow yj Jo 4232u142d ) QUTWINR( ‘)
JO paup Ay denoe) '3 [2101 181 S[[Iq puUE Kep uoAIS Aue Kjnuapy °J *9Jep pue Joom
‘s9[3ueLy SUI0d JO UoneUIqUIOd “moy-1a)enb oy 03 owmn Ay Jo Aep dy) dUIINAP
*SR[NULIOJ USAIS Sursn PUE S3[SUBIOAI JO | ® JO 9N[BA JY) QUILIND( D LM puR ‘[[3) ‘peIY ? 01 IepudRd B 3S[) D
swstd rensuedar Jysu 1o1puiLtad ay) AKe[nofe) “J *IOJOWIOULIdY) 180K © Ul $Y0oMm “Inoy-jey *(p0¢ srenba sowp ¢ jo
JO awmjoa pue va.in "9[eOS JIoyuaIY R, © Jursn ‘JroquaIye,y JO Joquunu Ay} pue ‘Teak pue Inoy ay) 0) awn 195 © ‘pGg srenba spoyoIu
2opfuns au) AeIE) J 10 SNIS[O)) B YIM ur ‘0a130p Jsaredu © ur sAep jo roquinu QLM PUR ‘[[3) ‘peay ‘P G Jo19s ® ‘pp| srenba
*SE[NULIOJ UQAIS Io)owoway) B Suisn Ay 0) armyerodwa) Ay ‘Aep & u1 sInoy (99¢ sotuad 4] Jo 19s © <3'9)
Sursn suw.5012)1pvd udayM (019Z MO[aq pue oY) p10031 pue peay 'P|  JO Iqunu oyl AJNUp] ‘P|  spenbs Auuad suo pur SS9 10 PGT [210) Jeu)
pue ‘so[Fueloau ‘so[SueLn 9A0QE) 92130p IsaTedU ‘urd pue “UONEIOU [BUWIOAP “[OYOTU QUO *SAWIP 21T} SUI0D QUIBS ) JO IS
JO $pa.4p ) Ae[NO[R) "9 Ay 01 aanyeroduwoy ‘wre Surknuapt ‘onurw pue usIs Ie[jop ay 309 spenba owirp auo © JO ON[eA U} QUILLIANR( P
“spotiad swn Q) pIOdaI pue peIy 9 1S9IBIU O} 0) dW} Sursn syunowre Arejouowr pue s1openb om) *§'9) “IOpIO ‘s1o)renb pue ‘sawrp
‘wrd pue “wre ssoioe “sporrad QLIM puR ‘[[3] ‘peIY O JY) A)LIM pue SS3[ I0 SS9 10 ()0 [$ 810 TRy} Ul SUOSBAS pue ‘Jedk ‘sjoyo1u ‘saruuad 10§ p
o pasdpa aenoe) "p| swn ‘wrd 1o ‘wre urgm ‘spunod pue 00°'S$ 12101 1B SI[Iq pue sur0d dA1y 03 dn jo 308 9} JO SYIUOW ‘YoM *IOPIO UT Yoom
“e[NUWLIOJ UIAIS © Suisn oty pasdp]a dpenare) p ‘sweaSorry ‘sweid Jursn SUI0d JO uoneuIquOod ® JO 9N[BA ) SUIUWLIAR O Ay Jo sAep oy QweN O ) Jo sAep ay) dweN O
S[OIID B JO 20UA2JutNIA1D “1030en01d JyS1om QInseawl pue ® JO 9n[BA J} dUIWINRJ "D *sdno 3ursn A1100dpo “INOY 1SAIBdU “(sdipo
Ay dJeMO[E) O FUISN SA[UB ANSLIN O | suof[es pur ‘surenb ‘syurd ‘spunod pue ‘spunod Sursn QY 0) dwn (o) pue peay 'q | 1oded ‘sprouad 3-9) syrun
*92139p “Syun K4nuiozsnd ‘sdnd S| ‘SINI[[IW Sursn Jy3rom dInsedw JYS1oM “199) puB SayOUL *(aWN[OA/$9X0q pIepuejsuou Juisn 109(qo
Jsa1edu oY) 03 9[3ue pue ongaw Juisn JYSrom Sursn 4710pdpo omsedly 'q pue ‘syrenb pue sdno Sursn yySuor amsesy ‘q “ySom/sy00q ue Jo y3ud[ oY) pur ‘q
ue aInseaw pue Qewnsy ‘q pue 2wmnjoa INSLIN ‘q .UHN\A w:_mz Rﬁb@n&uu AINSBIN "q .\Aﬂomn—ﬁo 10 Jﬂwﬂua »Suwﬂoﬁ\m—ﬁoﬁum *(ssoy/o10W
“JOJQWI[[IW JSATBIU *10JoWUD pue ‘300J ‘your-1o}renb ‘pIek pue ‘300J ‘your “qSu9y 119y 03 SUIpI0dOE ©39) awn[oA 10 ‘JyIrom ‘19[[ews/Jo3Ie]
Ay} 01 pue your ue 1S2IBU AY) 0) puR ‘10)oW “IJAWNUD -Jey “IojouW ‘19)oUWINUD ‘S)un pIepuejsuou | ‘yiSud[ 112yl 0 SUIPI0dIE “10)yS1]/I91ABIY
JO YIUD)XIS-2UO 1SoTBU your ue Jo g/ 1saresu JsaIeau ay) 0} s309[qo Jsa1edU AY) 03 $399[q0 Sursn ‘sp0alqo ‘S)Iun pIepue)suou ‘108u0[/10110y8 *5'9)
Ay} 01 Y)3u9] AUNSLIN ‘B Ay} 01 YISUS] AUNSLI "B JO (N3UQ[ Yy 2INSLIN ‘B JO (ISUQ[ Ay} ANSEI "B 10pIo pue aredwo) "e| Suisn ‘s109[qo aredwo) e $103[qo om) aredwo) ‘e
*Se[NULIOY *Se[NULIOY *SB[NULIOY *SJUIWAINSBIW *SJUAWIDINSBIW *SJUIWAINSBIW *SJUAWIRINSBIW
pue sjoo} errdoadde pue sjoo} deridoadde pue sjoo) eridoadde AUIULIIIAP 0) AUIULIINAP 0) AUIULIIAP 0) AUIULIINAP 0)
SuIsn SUIWAINSBIW SuISn SJUIWAINSBIW SuIsn Sj)UAWAINSBIW s[00) pue sanbruyod) s[00} pue sanbruy?d) s[00) pue sanbruyod) s[00} pue sanbruyd?d)
AUIULIR( QUL QUIULIR( deradoadde asn deradoadde asn errdoadde asn deradoadde asn
1 3A13[qQ 17 3A1[q0 1 3A13[q0 17 3A1[q0 1 3A13[qQ 17 3A13[qQ 1 3A13[qQ
apeJsy yi9 apely yig apesy yiy apely pig apeiy pug apery 1s uapebiapury

1-27

Utah State Office of Education/Utah State University



Academy Handbook Sixth Grade

‘BlRp
uo paseq suonorpaid
pue s9ouIJUI
Jenead pue dojoadq "o
“elep Jo
Kerdsip e jo oouereadde
Q) SAdUAN[JUT J[BIS AP
SurSueyo jey) 0zIus0o9y p
“IRp JO JOS SWeS
Ay Sunuasaxdar sydei3d
om} aredwod pue yderd
QuWES ) UO BIEP JO SIS
Teqruts om) aredwo) ‘o
*(syo1d 1013808
‘sydei3 o110 “syo0pd aun
‘sydess oury ‘syders req
©o'1) yewto) ojeridordde
ue Sursn eyep Aerdsip
pue ‘aredwood 309[[0D ‘q
*(syo1d Jeo[ pue
wo)s ‘so[qe) Aouonbary
‘sydeisd ouiy ‘sydeid
Ieq <5'9) sem Jo Kjorrea
& ur ejep Suiziue3io
pue 3urod[[od
£q suonsonb 1omsue
0) suonesnsoAur usisoq ‘e
‘ejep
U0 PIse( SIUAIJUI
ayew 0) spoyjaw
[eonsne)s suisn
SUOISN[IUOD YIBAI 0)
suone3nsaAur usisa(q

11 3a193[qQ

‘e)jep Uo paseq SaduaIdjur

Amsnf pue osodoid o
*28un. pue ‘apout ‘unaul
) Ae[N[Ed 10 AINuap] ‘p

“BIRp JO 198
© J0J SON[RA WNUIXDUL
pue wnwrurw Ayruapy o
*(sydei3 oury ‘sydeid
oroa1d ‘syderdoyord
‘sydei3 xeq ‘szopd auny
©o'1) Jewniof oyerrdordde
ue 3ursn eyep Aejdsip
pue ‘aredwoos ‘309[[0) *q
“BJep SUnod9[[0d
£q paromsue aq ued ey
uonsanb e aenuIo ‘e
‘ejep
reduwod 0) spoyjouwx
[eonspe)s suisn
suonsanb romsue
pue djenuLIo
i1 9A1R(q0

*J0S BIBP © JO $421)110
pUR $.42)$11]D U3aM)q
ysmsunsip pue ynuapy ‘p

‘sydeis req pue ‘sydeid
aur| ‘sjord aurf ‘so[qe}
Sursn ejep juosardoy o

*SUOIIBAISQO

pue ‘skoAIns

‘syreyo ‘sydeis ‘sojqe)

woij eyep j21diorur
pue ‘pear 199[[0D 'q

“e1ep FUnd9[[0d

£q paromsue 9q ued

ey uonsanb e AInuopy "B

*suonsanb Jomsue
pue suonodipaad

Iyew 0) ejep Aejdsip

pue ‘aziuesao ‘393[j0)
11 3a13[q0

‘Kerdsip eyep e uo
paseq suonorpaid e q

*(sydeid

1eq ‘syderSojord «*§-9)

SA9Y Surpnjour ‘syreyo

pue ‘sydeis ‘so[qe)

Sursn eyep jo1dojur pue
‘quasaxdal ‘pear ‘109[[0D “®

*suondIpaad

ew 0} vyep Aejdsip

pue ‘aziuedio “399[10)
1T 9A13(q0

‘Kerdsip ejep ©
woly uonewojur 1oday p
*s9[qe)
pozruedio pue ‘sydeid
Ieq ‘sarre) ‘sydpa3oiond
Sursn ‘s£oy Surpnjour
‘uoneuLIOJUI [2qe[
pue ‘Kerdsip ‘ozruesio 0}
SpOUJaW JO AJOLIBA B 3] 'O
‘skem Jo AjoLrea
® ur eyep oziuesio
pue ‘AjIsse[d ‘310§ ‘q
‘AoAaIns
10 9J0A Kq BIRp IUIRD) ‘B
ejep arduus Aejdsip
pue ‘aziuesao ‘393[10)
11 3a13[qQ

‘sydei3
Ieq pue ‘sydp.i3opond
‘syrewr A[[e) ‘sa[qe)
Sursn eyep jordroyur

pue ‘quasaidar 309110) 'q
"BJEP SE SN 0)

s300(qo TearsAyd jo0[[0) “®
ejep ajduxrs Leydsip
pue ‘aziuedio ‘399110

i1 9A13(q0

*(9n]q ueyy paz oxi
9rdoad arows ¢ 3-9) eyep
oy Joxdroyur pue (syderd
1eq ‘sydp.a5opond opdoad
wouy opew sydeId
©39) shem Jo Kjorrea
& ur eyep juasardoy 'q
‘sarmord pue
$309[qo Jursn ejep p1odax
pue ‘ozmuesIo ‘109[[0) "®
ejep ardus Aeydsip
pue ‘dziuesao ‘393[j0)
11 3a193[qQ

“Knnqeqoad

Jo s3dadouod

Jiseq Ajdde pue

®JEP WOIJ SUOISN[IU0D

MeIp pue ‘azi[eue

393[00 [[IM syuUIpMS
‘A plepueyg

“Synqeqoad

Jo s)daduod

Jiseq A[dde pue

BJEP WOJJ SUOISN[OU0D

MeIp pue ‘azA[eue

4931100 [[IM S)UIPMS
‘A plepuels

“Knnqeqoad

Jo s3daou0d J1seq asn

pue suondIpaxd ayew

0} B)ep AZIuELdIo pue

399[[0 [[Is S)UIPMIS
‘A paepue)g

“Kynqeqoad

Jo s)daduod

d1seq AJyudpl

pue suonIpaxd ayewr

0} ejep dzIuedio pue

3991109 [[IA SJUIPMS
‘A plepuelg

“Knnqeqoad

Jo s3dadouod

JISkeq puejsIapun

pue ejep woay

SUOISN[IU0D MEBJIP pue

399[100 [[I4 syudpMIS
‘A plepueyg

“Kynqeqoad

Jo s3daduod

JISkq puejsIapun

pue ejep woay

SUOISN[IUO0D MEBJIp pue

3991109 [[IM sHuRPMS
A plepue)s

“Knnqeqoad

Jo s3dadouod

JISeq puejsIapun

pue ejep wouy

SUOISN[IU0D MEBJID pue

399[[00 [[IM SyuRpMIS
‘A plepueyg

apeJg ui9

ape.ty uig

apeJy uiy

apeiy pig

apeiy pug

apey 1s|

uapehiapury

Elementary CORE Academy 2005

1-28



K-6 Elementary Mathematics Core Curriculum

Juownadxa Ajiqeqoid
® 10§ s3[nsa1 dnoid
a31e[ pue ‘dnois [[ews
‘[enpratpur oredwo) o
(s1rey
01 Jo o ¢ pajedionue
‘searaym :s[re) O
Jono £ :ejuowitiadxa
©39) synsar
paredionue yim sjnsal
reyuswradxe aredwo) *q
*9uo pue
019Z U9M32q Juadrad
10 ‘onel ‘uonoeij v se
juowtradxa Ayjiqeqold

Juowtradxo
9[dwurs ® ur awooIN0 ue
Jo Aymiqeqoxd oy 301paId O
‘T pue () U9IM)dq
suonoely a1e sajduwres
pue sjyuowitradxo Jo
SOWI0INO Jey) AZIUF009y "q
(6'%
‘6/% *6 J0 MO { “5'9)
suonejou Jo AJoLeA v
SuIsn saWoNO Wopues
SurAjoAur suonesnsaAul

‘suonorpaid oy 159 pue
‘Juowode[dar noym
pue ym Surpnjour
‘syuowiLradxo opdwts

JO SWO00IN0 301paId "q
(6/v°6 30
N0 4 “*3'9) sonjer ojdwis
SB SOUWO0dINO WOpURI
SuIA[OAUT SUOTESIISIAUL

"(¢eniq

IO Pa1 9q 03 A[NI]

QI0W 1 ST ‘PJI[S SI

QqIeW QU0 J] ‘sa[qIewt

AN[q QAlJ puUE SO[qIeW

Par1 da11) surejuod Jeq

e “3'9) sonianoe orduis
JO SoWooINo 121pald q

«orqrssoduur,,

pue Ky

Arenba,, fureiroo,,

SULId) Ay} UISn SIUA
JO S)[NSAI Y AQUIOSA(T "B

*(u105 ®© 3uISso)
3+9) sowoano arqrssod
om) AJUO dIe QI3 UAYM

QW00INO A} IIPaI] 'q
"Yoam duo 10
Kep auo ur swes aY) 9q

*(WyS1uoy own sures Ay}
JNOqe 398 (1M I1 0 Iy
Jse[ (0019 INOQE 13S uns
AL ©°S9) S)uaAd aIningy
0) $JUAA? Jsed e[y q
"A[oy1 Ajrenbo
pue ‘K[oyI[ ssaf “A[ay1|
QI0W ATk YOIYM dPIOAP

“(Jooyos ut 3q [1m
yueydoro ue Afeyrun st
)1 “Aepol mous 0} A[oyI|
1] “*89) A[oyIun 10
KJOYI] S SJUQAQ 2qLIOSA( “q
-o[qissod
jou 10 9[qissod se pear
$300q Ul PAIAJUNOIUD

© JO SI[NSQI oY) A)IA\ "B|  JO S)NSAI Y} AQLIDSS( "B|  JO SINSAI Y} QLIS B -fynqeqoad 1[IA JRU) SIUDAD JIIPaId B 01 s)uaAd aredwo) e SJUOAD AQLIDSI(] "B
Anqqeqoad jo -Kyqeqoad jo Kqeqoad JO 53dadU0d | *JUJAI UE JO POOYI[ANI] | “JUIAI UE JO POOYI[INI] *SJUIAD JO POOYII]
$1dadu0d drseq Addy s3dasuod drseq A ddy Jo s3daouod d1seq asn) JIseq AJnuapy ) dUIULIR( ELIELLIREIET | AY) duILIR
1 3A13[qQ 17 3A1[q0 1 3A13[qQ 17 3A1[q0 1 3A13[q0 17 3A13[qQ 1 3A13[q0
apesy yi9 apely yig apesy yiy apely pig apeiy pug ape1y 1s uapebiapury

1-29

Utah State Office of Education/Utah State University



Academy Handbook Sixth Grade

1-30 Elementary CORE Academy 2005



Mathematics Glossary

Mathematics Glossary

acute angle
addend

algorithm

area

array

Associative Property

attribute

capacity

chord

circumference
cluster

Commutative Property

composite number

concave polygon
cone

congruent

convex polygon

An angle with a measure less than 90°.

Any number being added. In 324+4=36,
32 and 4 are addend:s.

A step-by-step method for computing.

The measure, in square units, of the inside of a
plane figure.

An arrangement of objects in equal rows.

Changing the grouping of three or more
addends does not change the sum. Changing
the grouping of three or more factors does not
change the product.

A characteristic of an object, such as color,
shape, size, etc.

The maximum amount that can be contained by
an object. Often refers to measurement of a
liquid.

Any line segment that joins two points on a
circle.

The perimeter of a circle.
Data that are grouped together.

Changing the order of the addends does not
change the sum. Changing the order of the
factors does not change the product.

A number greater than O that has more than two
different factors. The number 9 is a composite
number because it has three factors: 1,3, and 9.

A polygon with one or more diagonals that
have points outside the polygon.

A solid bounded by a circular base and a
curved surface with one vertex.

Having exactly the same size and shape.

A polygon with all interior angles measuring
less than 180°. All diagonals of a convex
polygon are inside the figure.

Utah State Office of Education/Utah State University
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coordinate grid

coordinates

corresponding angles

cube (solid figure)

customary system

cylinder

diameter

difference

Distributive Property

dividend

divisor

e.g.

edge

elapsed time
endpoint
equilateral triangle

expanded form

exponent

A two-dimensional system in which the
coordinates of a point are its distances from
two intersecting, usually perpendicular, straight
lines called axes.

An ordered pair of numbers that identify a
point on a coordinate plane or grid.

Angles in the same position from one line to
another.

A regular solid with six congruent square faces.

A system of measurement used in the U.S. The
system includes units for measuring length,
capacity, and weight.

A three-dimensional figure with two circular
bases that are parallel and congruent.

A chord that goes through the center of a circle.

The amount that remains after one quantity is
subtracted from another.

When one of the factors of a product is a sum,
multiplying each addend before adding does
not change the product. For example:
6Xx(2+3)=(6x2)+(6x3)

A number that is divided by another number.

The number by which another number is
divided.

This abbreviation means “for example.” When
used in the Core, e.g. is not limited to the
examples given.

The line segment where two faces of a solid
figure meet.

The amount of time that passes between two
times.

A point at either end of a line segment, arc, or a
point at one end of a ray.

A triangle with all sides the same length.

A way to write numbers that shows the place
value of each digit. 263 = 200 + 60 + 3 or
263 is 2 hundreds, 60 tens, and 3 ones.

The number that tells how many equal factors
there are.

Elementary CORE Academy 2005



expression

face

factors

flip

greatest common factor

growing pattern

horizontal line

i.e.

Identity Property
of Addition

Identity Property
of Multiplication

integers

intersect

isosceles triangle
least common multiple
line

line of symmetry

line plot

A variable or combination of variables,
numbers, and operation symbols that represents
a mathematical relationship. 6,2 + 3, x, x + 4,
and x + 2y are all expressions.

A plane figure that serves as one side of a solid
figure. The faces of a cube are squares.

The whole numbers that are multiplied to get a
product. In 6x3=18, 6 and 3 are factors of 18.

A transformation creating a mirror image of a
figure on the opposite side of a line. A flip is
also called a reflection.

The greatest number that is a factor of every
number in a set of numbers. 3 is the greatest
common factor of 9 and 15.

A pattern that grows or increases.

A line that is parallel to the horizon. A
horizontal line is straight across.

This abbreviation means “that is to say.” When
used in the Core, i.e. is limited to the specific
examples given.

If you add zero to a number, the sum is the
same as that number. For example, 8+0=8.

If you multiply a number by one, the product is
the same as that number. For example,
18x1=18.

Whole numbers and their opposites.
To meet or cross.
A triangle that has exactly two congruent sides.

The least common multiple of a set of two or
more numbers. For example, the least common
multiple of 3 and 5 is 15.

A set of connected points continuing without
end in both directions.

A line that divides a figure into two congruent
halves that are mirror images of each other.

A graph showing frequency of data on a
number line.
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line segment

mean

metric system

midpoint

mode

net

numeral

obtuse angle
obtuse triangle
one-to-one
correspondence

Order of Operations

ordinal number

outlier

parallel lines

parallelogram

perimeter

perpendicular

A part of a line with two endpoints.

A number found by dividing the sum of two or
more numbers by the number of addends. The
mean 1is often referred to as the average.

A system of measurement based on tens. The
basic unit of length is the meter. The basic unit
of mass is the gram. The basic unit of capacity
is the liter.

The point on a line segment that divides it into
two congruent segments.

The number that appears most frequently in a
set of numbers. There may be one, more than
one, or no mode.

A two-dimensional shape that can be folded
into a three-dimensional figure is a net of that
figure.

A symbol used to represent a number.

An angle with a measure greater than 90° and
less than 180°.

A triangle with one obtuse angle.

The relationship between the spoken word and
the written symbol.

A set of rules that tells the order in which to
compute.

A whole number that names the position of an
object in sequence. First, second, and third are
ordinal numbers.

A number in a set of data that is much larger or
smaller than most of the other numbers in the
set.

Lines in the same plane that are always the
same distance apart.

A quadrilateral with two pairs of parallel and
congruent sides.

The distance around a figure.

Forming right angles.
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pi

pictograph

plane

point

polygon
prime factorization

prime number

prism

product

pyramid

quadrants

Quadrilateral
quotient

radius

Range

rational number

ray

rectangular prism

reflection

The ratio of the circumference of any circle to
its diameter, approximately equal to 3.14.

A graph that uses pictures to show data.

A flat surface that extends infinitely in all
directions.

An exact location in space represented by a dot.

A closed plane figure made by line segments.

A way to show a number as the product of
prime factors. The prime factorization of 12 is
2x2x3.

A whole number greater than O that has exactly
two different factors, 1 and itself. 5 is a prime
number because its only factors are 1 and 5.

A three-dimensional figure that has two
congruent and parallel faces that are polygons.
The rest of the faces are parallelograms.

The answer to a multiplication problem. For
example, 6x3=18, 18 is the product of 6x3.

A polyhedron whose base is a polygon and
whose other faces are triangles that share a
common vertex.

The four sections of a coordinate grid that are
separated by the axes.

A four-sided polygon.
The answer to a division problem.

The segment, or the length of the segment,
from the center of a circle to any point on the
circle.

The difference between the greatest number
and the least number in a set of numbers.

A number that can be expressed as a ratio of
two non-zero integers.

A part of a line that has one endpoint and goes
on forever in one direction.

A prism with six rectangular faces.

A transformation creating a mirror image of a
figure on the opposite side of a line. A
reflection is also called a flip.
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1-36

region

remainder

repeating pattern
rhombus

right angle

right triangle
rotation

Rules of Divisibility
scalene triangle
scientific notation

similar figures

slide

square number

standard form

straight angle
sum

surface area

translation

A part of a plane.

In whole number division, when you have
divided as far as you can without using
decimals, what has not been divided yet is the
remainder.

A pattern of a group of items that repeats over
and over.

A parallelogram with all four sides equal in
length.

An angle that measures exactly 90°.
A triangle that has one 90° angle.

The transformation that occurs when a figure is
turned a certain angle and direction around a
point. A rotation is also called a turn.

Patterns that make it easier to tell whether one
number is divisible by another.

A triangle that has no congruent sides.

A form of writing numbers as the product of a
power of 10 and a decimal number greater than
or equal to 1 and less than 10.

Figures that have the same shape, but not
necessarily the same size.

A transformation that slides a figure a given
distance in a given direction. A slide is also
called a translation.

A number that is the result of multiplying an
integer by itself. Any square number of dots
can be arranged in a square array.

A number written with one digit for each place
value. The standard form for the number three
thousand three is 3,003.

An angle with a measure of 180°.

The answer to an addition problem. In
3244=36, 36 is the sum.

The total area of the faces (including bases)
and curved surfaces of a solid figure.

A transformation that slides a figure a given
distance in a given direction. A translation is
also called a slide.
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trapezoid

turn

two-dimensional

vertex

vertical line

vertices

volume

whole number

Zero Property
of Multiplication

A quadrilateral with one pair of parallel sides
and one pair of sides that are not parallel.

The transformation that occurs when a figure is
turned a certain angle and direction around a
point. A turn is also called a rotation.

A figure that has length and width, but not
height. Having area, but not volume. The
image on a movie screen is two-dimensional.

The point at which two line segments, lines, or
rays meet to form an angle.

A line that has right angles to the horizon. A
vertical line 1s straight up and down.

Plural of vertex.

The number of cubic units it takes to fill a
figure.

Any of the numbers 0, 1,2, 3,4, 5, and so on.

The product of any number and zero is zero.
For example, 8x0=0.
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Facilitated Activities

Resources for Facilitated Activities

Books

Burns, M. (2000). About Teaching Mathematics. Sausalito, CA:
Math Solutions Publications; ISBN 0-941355-25-X

Van de Walle, J. A. (2004). Elementary and Middle School
Mathematics: Teaching Devlopmentally. Pearson Education, Inc.;
ISBN 0-205-38689-X

Hutchins, P. (1986). The Doorbell Rang, Mulberry Books,
ISBN 0688092349.

Matthews, L. (1995). Gator Pie, Sundance Publishing,
ISBN 0-7608-0005-7.

Tahan, M. (1993) The Man who Counted: A Collection of
Mathematical Adventures. Norton & Co.; ISBN 0-393-30934-7

Web sites

Kids’ Graphing Page: Create a Graph.
http://nces.ed.gov/nceskids/Graphing/

Online Manipulatives: National Library of Virtual Manipulatives
(developed by USU).
http://matti.usu.edu/nlvm/nav/vlibrary.html

Professor Freedman’s Math Helps
http://www.mathpower.com/index.htm

Blue Webn at SBC Knowledge network Explorer
(great resources for all disciplines)
http://www kn.pacbell.com/

A good source of information about engaging students in mathematics
is found in a booklet called Helping Children Learn Mathematics.
The information is found in #5 “Engaging: Seeing mathematics
as sensible, useful, and doable —if you work at it—and are willing
to do the work.” on pages 14 -16.

To access this book use the following URL.
http://www.nap.edu/books/0309084318/html/14 .html
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Math Standard I-1 & 2—Activities

Scientific Notation

Standard I:

Students will acquire number sense and perform operations with rational numbers.

Objective 1:
Represent whole numbers and decimals in a variety of ways.

Intended Learning Outcomes:
1. Demonstrate a positive learning attitude toward mathematics.
2. Become mathematical problem solvers.
3. Reason mathematically.

Content Connections:
Science V-1

Background Information

Students were introduced to the concept of exponents in fifth grade.

Scientific notation is writing a number as the product of a number
(greater than or equal to 1 and less than 10) and a power of ten.

We use scientific notation because numbers can be hard to work with
when they have so many zeros. Scientists use scientific notation as a
simpler way to write these numbers.

Research Basis

Hatfield, M., Edwards, N., Bitter, G., & Morrow, J. (2000). Mathematics Methods for
Elementary and Middle School Teachers. New York, NY. John Wiley & Sons Inc.

This resource includes the NCTM Principles and Standards for
School Mathematics 2000, as well as the newest NAEP data and findings
from the TIMSS. The book emphasizes considerations regarding cultural
diversity and includes a CD-ROM with vignettes of real classroom
situations to help the reader study teaching practices as they occur
naturally in the classroom.

Assessment Suggestions

e Informal assessment includes observation of students as they
complete the Number Notation Table. Class discussion and
discovery is another form of assessment.

* Formal assessment includes completed Number Notation Tables
with correct scientific notation and standard forms.

Utah State Office of Education/Utah State University
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Materials
(4 Stopwatch

Materials

(A Number Notation Table
(A Planet Table

[ 3”x5” cards

34

Invitation to Learn

Mercury is about 35 million miles from the sun.

Have students estimate how long they think it would take to write
35 million numerically (35,000,000).

Write down estimation.

Have each student (or one student) write out 35,000,000. Time to see
how long it takes.

Instructional Procedures

1. Give each student a Number Notation Table.

2. As aclass (teacher directed), complete the first few lines together.
Discuss what pattern can be seen.

3. Have class finish chart individually or in groups.
Discuss what pattern can be seen.

4. Demonstrate how to change 35,000,000 (the distance Mercury is
from the sun) into scientific notation (3.5 x 107).

5. Discuss how the number was changed and compare the pattern
they discovered to the number. What is happening?

Students will most likely assume that the exponent matches the
number of zeroes. However, the exponent (power of ten) matches
the number of places the decimal point moves (e.g., 1,000 =1 x
10°. The decimal moves three places to the left.).

Change 3.5 x 107 back to standard form.
6. Compare 1 x 10" to 3.5 x 10’

Emphasize again that the exponent (power of ten) matches the
number of places the decimal point moves.

7. Give more examples as needed.
2.87 x 10> = 287
3.982 x 10* = 39,820
5.843 x 10° = 584,300
1.457 x 10° = 145,700
547 x 10° = 5,470,000
38,700 = 3.87 x 10*
16 billion = 1.6 x 10"
2,137,000 =2.137 x 10°

Elementary CORE Academy 2005
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493,000,000,000 = 4.93 x 10"
4,382,000,000,000 = 4.382 x 10"

8. Have each student (or one student) write out 35,000,000, using
scientific notation (3.5 x 107). Time to see how long it takes.
(This shows that scientific notation is an efficient way to write
large numbers.)

9. Give each student two 3” x 57 cards. Have each student write a
self-selected (large) number in standard form on one card, and the
equivalent number in scientific notation on the second card.
Collect all the cards.

e To play the game, use half of the pairs of cards to play one
round of the game (since you now have twice as many cards
as students).

* Tape one card to each student’s back, making sure that you
use both the standard and scientific notation form cards of
each number selected.

Have students find the person with the equivalent number. They
may attempt to identify the number by asking “yes” or “no”
questions only. The round continues until all students have found
their “partner.” You may want to play a second round using the
remaining cards.

Curriculum Extensions/Adaptations/Integration

e Just as a positive exponent designates how many spaces the
decimal moves to the left, a negative exponent denotes how many
spaces a decimal moves to the right. Although the concept of
negative exponents is not in the sixth grade core curriculum, the
study of microorganisms could be used to introduce the
concept. Materials

d  Number Cards

e Use Number Cards to create a human problem: Give a card to
each student and have them stand to create a number (e.g.,
2.87). Assign one student to be the decimal point. Have the
“decimal point” move to the correct spot to form the number
(2.87).

Family Connections

e Students time a family member writing a number both in standard
form and scientific notation and record the difference.

* Students search for a large number in a newspaper article and
write the number in scientific notation.
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Name

Number Notation Table

number

numeral

scientific notation

one

ten

hundred

thousand

ten thousand

hundred thousand

million

ten million

hundred million

billion

ten billion

hundred billion

trillion

Describe any patterns you see in the table:

3-6
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Number Notation Table—Key

number numeral scientific notation
one 1 1x10°
ten 10 1 x10’
hundred 100 1 x 107
thousand 1,000 1x10°
ten thousand 10,000 1 x10°
hundred thousand 100,000 1x10°
million 1,000,000 1 x10°
ten million 10,000,000 1 x 107
hundred million 100,000,000 1 x10°
billion 1,000,000,000 1x10°
ten billion 10,000,000,000 1x10"
hundred billion 100,000,000,000 1 x 10"
trillion 1,000,000,000,000 |1 x 10%

Describe any patterns you see in the table:

Utah State Office of Education/Utah State University
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Name

Planet Table

Complete the following table:

Planet Miles from the sun Mzs;;m:: Lh;astli’:nin
Mercury 35,000,000
Venus 6.5 x 10’
Earth 9.3x 10"
Mars 137,000,000
Jupiter 467,000,000
Saturn 850,000,000
Uranus 1.7 x10°
Neptune 2.7 x10°
Pluto 3,500,000,000

3-8
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Planet Table—Key

Complete the following table:

Planet Miles from the sun M'slsls(e:";%:g Lh()etast?:nin
Mercury 35,000,000 3.5x 10’
Venus 65,000,000 6.5 x 10’

Earth 93,000,000 9.3 x 10’

Mars 137,000,000 1.37 x 10°
Jupiter 467,000,000 4.67 x 10°
Saturn 850,000,000 8.5 x10°
Uranus 1,700,000,000 1.7 x10°

Neptune 2,700,000,000 2.7 x 10°

Pluto 3,500,000,000 3.5x10°
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Prime and Composite
Math Standard I:

Students will acquire number sense and perform operations with rational numbers.

Standal‘d Objective 1:

Represent whole numbers and decimals in a variety of ways.

I Intended Learning Outcomes:
1. Demonstrate a positive learning attitude toward mathematics.
2. Become mathematical problem solvers.

ObJ ectlve 3. Reason mathematically.
Content Connections:
1 Social Studies V-2
Connections Background Information

Students learned to classify whole numbers from 2 to 20 as composite
or prime, and O and 1 as neither prime nor composite, in fifth grade.

Every whole number greater than 1 is either a prime or composite
number. A prime number has exactly two factors, 1 and itself. A
composite number has more than two factors.

Commutative property is the fact that changing the order of addends
or factors does not change the sum or product (e.g.,4 x 7 = 28 and
7 x4 =128).

Rules of divisibility

— A whole number is divisible by 2 if and only if the ones digit is
even.

— A whole number is divisible by 3 if and only if the sum of its
digits is divisible by 3.

— A whole number is divisible by 5 if and only if the ones digit is 5
or 0.

— A whole number is divisible by 6 if and only if it is divisible by 2
and 3.

— A whole number is divisible by 9 if and only if the sum of its
digits are divisible by 9 (or 3).

— A whole number is divisible by 10 if and only if the ones digit is
0.

3-12 Elementary CORE Academy 2005
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Research Basis

Hatfield, M., Edwards, N., Bitter, G. & Morrow, J. (2000). Mathematics Methods for

Elementary and Middle School Teachers. New York, New York. John Wiley & Sons Inc.

“An activity-based approach to teaching with an emphasis on using
manipulatives to build conceptual understanding! This valuable book
combines practical teaching ideas, video examples, updated assessment
techniques, and the NCTM Assessment Standards to give teachers all the
background they need to introduce elementary and middle school
students to the wonders of mathematics. Provides training and practicing
teachers of kindergarten to the eight grade with ideas, techniques, and
approaches to teaching mathematics such that their students will be
prepared for later study.”

Assessment Suggestions

e Observation of students, class discussion, and discovery.

e The Prove or Disprove worksheet may be used as an assessment
tool.

Invitation to Learn

Pass out 12 centimeter cubes to each student. Have students make
different shapes with the cubes. Share examples and point out examples
and nonexamples of arrays. Write a definition of “array” as a class.

Instructional Procedures

Day 1

1. Use the Manipulative Master to create an array for numbers
from 3 to 20. For example, say to the class, “Using your
manipulatives, show me what 4 looks like. How many ways can
you make a complete rectangle using only four squares?”

Continue through all numbers, 3-20.
Transfer arrays onto graph paper and label each rectangle.

Example:

3x4=12

Utah State Office of Education/Utah State University

Materials
For class:

A We are Prime/
Composite Numbers
posters

4 Sieve (or picture of)
For each student:
(4 Graph paper

A Manipulative Master or
manipulatives

1 Sieve of Eratosthenes
worksheet

(A Prove or Disprove
worksheet

[ Colored pencils
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. Circle each factor using one color. Put a circle around each

product using a different color.

Example:

Bx@=12 @x®=02

. Point out the commutative property —the fact that changing the

order of addends or factors does not change the sum or product.
Example:

3x4=12and4x3=12
factors 1,2,3,4,6,12

Connect two factors using a curved line that resembles a rainbow.
Draw a square around numbers that are the square root.

== N —
112/4 1 5 1 2 4 8

Numbers with exactly 2 factors are prime numbers.

8. Numbers with more than two factors are composite numbers.

9. The numbers 0 and 1 are neither prime nor composite. 1 is a
unique counting number. O is not a counting number.

Day 2

1. Before class, place the We Are Prime (Composite)

Numbers posters in different corners of the room.

2. Before class, prepare a sheet of graph paper for each student in
your class by writing a different number at the top of each sheet.
Begin with the number two and continue in order until you have
enough for each student (e.g., If you have 36 students in your
class, you would use the numbers 2-27 for this activity.).

3. Pass out a sheet to each student. Instruct students to complete
their sheets as follows:

e Draw all of the possible arrays for the number.
e Label the length and width of each array.
*  Write multiplication sentences for each array and circle factors
in red and products in blue.
e Draw a factor rainbow for the number.
4. As the students finish, begin sending them to different corners of

the room depending on whether they have a prime or composite
number. Have the students take their completed papers with them.

Elementary CORE Academy 2005
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5. Have the students in each corner compare their numbers with
other members of their group and look for things that their
numbers have in common. If the students are having a difficult
time seeing similarities, prompt them to look at the number of
factors and arrays. Discuss the findings as a class.

6. Have one member of each group hold up the We Are Prime
(Composite) Numbers posters.

7. Have students return to their seats and write definitions of prime
and composite numbers in math journals.

8. Gather papers from students and randomly pass them out again.
After looking at their new number, have students move to the
correct corner of the room again. Continue to do this until all
students can correctly move it either the prime or composite
corners of the room.

9. If you have been hanging the Number Posters up around your
classroom, draw students’ attention to them at this time. Look at
the posters and discuss how the number one is different than the
other numbers. Write a definition for unique number in math
journals.

Day 3
1. Show a sieve. What is it? What is it used for? How does it work?
2. We can sort numbers just like a sieve separates and sorts material.

3. Using the Sieve of Eratosthenes, complete the hundreds chart as
follows:

a. As a class, cross out the 1 on the chart.

b. Putting your finger on 2 count by twos and color the top left
corner of each number square yellow.

Teacher Note: As students begin coloring, they will most
likely begin to see a pattern. Explain the rule of divisibility
for 2— A whole number is divisible by 2 if the ones digit
is even.

c. Put your finger on 3. Counting by threes color in the top right
corner of each number square orange.

Teacher Note: As students begin coloring, they will most
likely begin to see a pattern. Explain the rule of divisibility
for 3— A whole number is divisible by 3 if the sum of its
digits is divisible by 3.

d. Place centimeter cubes on all multiples of 6. Discuss patterns
and divisibility for 6.

Utah State Office of Education/Utah State University 3-15
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e. Put your finger on 5. Count by fives and color the bottom left
corner of each number square green.

Teacher Note: As students begin coloring, they will most
likely begin to see a pattern. Explain the rules of
divisibility for 5 and 10— A whole number is divisible by
5 if the ones digit is 5 or 0. A whole number is divisible by
10 if the ones digit is 0.

f.  Put your finger on number 7. Count by sevens and color the
bottom right corner of each number square blue.

g. The boxes with nothing colored are prime numbers. Color
these boxes red.
Day 4

1. How can you tell people apart? How can you tell people apart
when you cannot see them? (fingerprint)

2. Just like every person has a unique fingerprint, each number has a
unique “factorprint.” This factorprint is the number’s prime
factorization. It is the set of prime numbers whose product equals
the number.

Factor Trees

36 36
/\ /\
2 18 3 12
/\ /\
3 6 3 4
/\ /\
2 3 2 2
Birthday Cake 33
Start with lowest prime number (2). 319
. 2(18
If 2 will not work, move to 3, etc... 236

Elementary CORE Academy 2005



Math Standard I-1 & 2—Activities

Curriculum Extensions/Adaptations/Integration

e Have students work in pairs or small groups to develop
divisibility rules. Discuss as a class and complete rules as listed
on p. 3-12.

*  Prove or Disprove worksheet.

¢ Have students research Eratosthenes and tie to a Social Studies
unit on Greece.

Resources

Book

Mathland, Journey Through Mathematics: Student Resource Book
Grade 6, by Nancy Homan; ISBN 0762212411

Additional Resource

Shari Goodman, Granite School District.
shari.goodman@granite.k12.ut.us

Family Connections

e Students explain the Sieve of Eratosthenes to a family member.

Utah State Office of Education/Utah State University
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Name

square yellow.

Math Standard I-1 & 2—Activities

Sieve of Eratosthenes

. Put your finger on number 2. Count by twos and color the top left corner of each number

Put your finger on number 3. Count by threes and color the top right corner of each number

square orange.

. Put your finger on number 5. Count by fives and color the bottom left corner of each
number square green.

Put your finger on number 7. Count by sevens and color the bottom right corner of each

number square blue.

5. Color the remaining boxes red.

1 | 2| 3|4 5 |6 |7 /|81 910
11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
31 | 32| 33|34 3 | 3 | 37 | 38 | 39 | 40
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70
71 | 72 |73 | 74 | 75 | 76 | 77 | 78 | 79 | 80
81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 89 | 90
91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100
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Manipulative Master
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Name

Prove or Disprove

Prove or disprove these statements:
1. Only three of the numbers below are prime numbers.
123 635 587 247 198 233 267 307 7101

2. There are 25 prime numbers between 1 and 100 and 25 prime numbers between
100 and 200.

3. Each of the whole numbers between 1 and 50 can be written as a product of two or more
prime numbers.

Example:20=2x2x5

4. Every number from 1 to 100 can be written as the sum of two prime numbers.

Example: 18 =7 + 11

Create three more prove or disprove statements of your own.
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Smaller than One

Math
Standard
|

Objective
2

Connections

3-20

Standard I:
Students will acquire number sense and perform operations with rational numbers.

Objective 2:
Identify relationships among whole numbers, fractions (rational numbers), decimals,
and percents.

Intended Learning Outcomes:
1. Demonstrate a positive learning attitude toward mathematics.
2. Become mathematical problem solvers.
3. Reason mathematically.

Content Connections:
Social Studies 1I-2, IV-2, V-2

Background Information

The fifth grade core curriculum has students order and compare
whole numbers, fractions (including mixed numbers), and decimals using
a variety of methods and symbols.

Percent is a ratio comparing a part to a whole using the number 100.
The percent is the number of hundredths that part is equal to.

Research Basis

Farivar, S. & Webb, N.M. (1994). Helping and Getting Help—Essential Skills for Effective
Group Problem Solving. Arithmetic Teacher. 41, 521-525.

Using examples drawn from a program of peer learning in middle
school mathematics, this paper identifies a set of helping behaviors that
best aid learning in collaborative small groups. The paper describes
conditions that must be satisfied for helping behavior to be effective and
the responsibilities of students seeking help, students giving help, and
teachers to make helping productive for learning.

Hatfield, M., Edwards, N., Bitter, G., & Morrow, J. (2000). Mathematics Methods for
Elementary and Middle School Teachers. New York, NY. John Wiley & Sons Inc.

This resource included the NCTM Principles and Standards for
School Mathematics 2000, as well as the newest NAEP data and findings
from the TIMSS. The book emphasizes considerations regarding cultural
diversity and includes a CD-ROM with vignettes of real classroom
situations to help the reader study teaching practices as they occur
naturally in the classroom.
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Assessment Suggestions

Informal assessment includes observation of students, class
discussion and discovery.

Formal assessment includes completed diagram book with correct
fractions and percents.

Invitation to Learn

1.

Provide each student in the class with a card or paper with an
assigned number (1-30, or the number of students in the class).

Have the student with 1 and the largest number stand on opposite
sides of the room.

. Instruct the rest of the class to place themselves in numerical

order between the two numbers.

Repeat this process as needed by having the first two students
hold 0 and 1. The other students should have numbers dealing
with tenths, hundredths, or thousandths.

. Repeat the game using fractions.

Instructional Procedures

1.

Using the base ten blocks, show the 100 square. This equals
100/100 = 1/1 = 1.0 = 100%

Transfer information onto the Base 10 worksheet by coloring
all 100 squares.

3. Using base ten blocks, show 50 out of 100, 1/2 = 0.50 = 50 %.

Transfer information onto Base Ten worksheet by coloring 50
of the 100 squares.

Continue making diagrams using:

10/100 = 1/10 = 0.1 = 10%
20/100 =1/5=0.2=20%

25/100 = 1/4 = 0.25 = 25%
30/100 = 3/10 =0.3 = 30%
40/100 =4/10 =04 = 40%
60/100 = 3/5 =0.6 = 60%

70/100 = 7/10 = 0.7 = 70%
75/100 =3/4=0.75 =75%
80/100 =4/5=0.8 = 80%

90/100 =9/10 =0.9 = 90%

Utah State Office of Education/Utah State University

Materials

For each group:

[ White paper for books

(d Base ten blocks

(4 Copy of shapes for
extension

For each student:
(d  Scissors

Glue

Base 10 worksheet

a
(A Colored pencils/crayons
a
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6.

10.

Review how to convert a fraction into a decimal and then find the
percent:

— To convert a fraction to a decimal, divide the numerator by the
denominator.

— To convert a decimal to a fraction, write the place value of the
decimal as the denominator. Write the digits of the decimal as
the numerator.

— To convert a percent into a fraction or a decimal, rewrite the
percent as a fraction over 100.

— To convert a fraction to a percent, use the following

proportion:
part = _percent value
whole 100

Construct a book to keep diagrams.

a. Fold a sheet of 8 1/2” x 117 paper in half, horizontally (paper
A).

b. Measure and mark one inch from each side along the fold.

¢. Cut one inch slits on either side of the mark. Unfold to full
original size.

d. Take a new sheet of paper (paper B).
e. Fold in half, horizontally.
Measure and mark one inch from each side along the fold.

g. Cut between the inch marks to create a slit in the paper.
Unfold to full size.

h. Take paper A and roll vertically.
i. Slide paper A through the slit in paper B.

J- Unroll paper A carefully and match slits.

k. Crease book again.

1. Add as many pages (like paper A) as needed. To complete
book for above conversions, use 1 paper A and 3 paper B (on
last page write the steps to conversion).

. Have students glue in their diagrams, in numerical order, and

label each page.
Title the book.

Use book as a quick reference for the remainder of the unit on
decimals, percents, and fractions.

Elementary CORE Academy 2005



Math Standard I-1 & 2—Activities

11. As extra credit or an extension, students find:
331/3/100 =1/3=0.3=331/3%
66 2/3/ 100 =2/3=0.6 =66 2/3 %
15/100 =3/20=0.15=15%
35/100 = 7/20 = 0.35 = 35%
45/100 = 9/20 =045 =45%
55/100 = 11/20 = 0.55 = 55%
65/100 = 13/20 = 0.65 = 65%
85/100 = 17/20 = 0.85 = 85%
95/100 = 19/20 = 0.95 =95%

Curriculum Extensions/Adaptations/Integration

» Using Number Cards, students could play War, Spoons,
Memory, Gin, or Go Fish.

Materials
d  Number Cards

(The cards equivalent to 1/3, 2/3, 1/8, 3/8, 5/8, and 7/8 are
optional. 6/15 and 4/8 are also optional.)

e Create “percentage pictures” from geometric shapes. Materials

1. Give each student two squares, two rectangles, two Q  Geometric Shapes

equilateral triangles and two circles.

2. Ask students to “using your scissors cut 50% (25%, 75%,
etc...) off your square (rectangle, triangle, circle).”

3. When shapes have been cut use the shapes to create a picture.

4. Have students create a worksheet to accompany their picture.
For example, if there is a picture of a sun one question on the

worksheet could be, “What percentage of the circle made the
sun?”
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Family Connections

e Students take their diagram book home and explain it to a family
member.

e Students make their own set of game cards and play one of the
games with a family member.

e Students have a family member complete his/her “percentage
picture.”

e Students create their own answer key and test their family
members.
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Name

Base 10
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Name

Base 10 Blocks

3-26 Elementary CORE Academy 2005



Math Standard I-1 & 2—Activities

Geometric Shapes
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Number Cards

110

0.1

1/5

0.2

1/4

0.25
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310

0.3

30%

2/5

0.4

40%

1/2

0.5

50%




35 0.6 60%

710 0.7 70%

34 0.75 75%
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4/5

0.8

80%

9/10

0.9

90%

1.0

100%




3/20

0.15

7/20

39

9/20

45
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11/20

0.55

99%

13/20

0.65

65%

17/20

0.85

85%




19/20

0.95

95%

13

0.3

33 1%

2/3

0.6

66 °4%
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1/8

0.125

12.5%

3/8

0.375

37.9%

5/8

0.625

62.5%




7/8

0.875

6/15

0.4

4/8

0.5
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Growing Patterns

Standard II:
Students will use patterns, relations, and functions to represent and analyze
mathematical situations using algebraic symbols.

Objective 1:
Recognize, analyze, and use multiple representations of patterns and functions and
describe their attributes.

Intended Learning Outcomes:
2. Become mathematical problem solvers.
3. Reason mathematically.
4. Communicate mathematically.

Content Connections:
Math III-2

Background Information

Growing patterns can show increasing or decreasing sequences and
can help students analyze mathematical change. In this activity, students
graph growing patterns using ordered pairs on a coordinate grid. A
coordinate grid is a two-dimensional system in which a location is
described by its distances from two intersecting, perpendicular lines,
called axes. Coordinates are ordered pairs of numbers that give the
location of a point on a coordinate grid. Finally, an ordered pair is a pair
of numbers that gives the coordinates of a point on a grid, the first
number of the pair is the horizontal (x) coordinate, the second number is
the vertical (y) coordinate.

Research Basis

Bryant, V.A. (1992) Improving Mathematics Achievement of At-Risk and Targeted Students
in Grades 4-6 through the Use of Manipulatives. http://eric.ed.gov ERIC # ED355107
This document presents a practicum designed to improve
mathematics achievement through the use of manipulatives. Results
indicated an increase in test scores and letter grades.

Hinzman, K.P. (1997) Use of Manipulatives in Mathematics at the Middle School Level and
Their Effects on Students” Grades and Attitudes. http://eric.ed.gov ERIC # ED411150
This paper reports on a study that examines mathematics when
manipulatives are used in the classroom. Results indicate that student
performance is enhanced by the use of manipulatives and students’
attitudes toward mathematics was more positive than students who did
not use manipulatives in the classroom.

Utah State Office of Education/Utah State University
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Materials

(4 Overhead pattern
blocks—squares and
triangles

[

Pattern block triangles

(]

Square color tiles

(4  Math journal

Materials
(4 Square color tiles

[ Centimeter graph paper

4-4

Assessment Suggestions

e Observation and class discussion of the students growing their
patterns.

* Students’ ability to predict what the growth pattern would look
like and explain their reasoning.

Invitation to Learn

1. On the overhead projector, show students the diagram of the first
four houses.

A AA  AAA  AAAA
O U g
0 b g

House House Hous
#1 #2 #3 #4

2. How many pieces are needed to make each house? How many
squares and triangles are needed for a given house?

3. Create a table (using x and y) in their math journals to show the
information.

4. Ask students to use their squares and triangles to make house 5,
record the information for house 5, and see if they notice a
pattern.

5. Have students predict the total number of pieces they would need
to build house 12, and explain their reasoning.

6. Write a rule (formula) that gives the total number of pieces
needed to build any house in the sequence.

Instructional Procedures

1. Students create a growing pattern using the initials in their name
with square color tiles and centimeter graph paper.

2. On the overhead, give an example to the class using your own
initial.

3. Students create their initial using as few squares as possible.

4. Copy that image down on the graph paper.

5. Students “grow” their initial to size 4, and copy the images down
on the graph paper. Explain that they need to use more squares
for each growth of their initial, but that it should still look like
their original initial.
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6. Create a table (using x and y) with the number of squares used for
each size.

7. Look for a pattern.

8. Predict what the 10th size would look like. How many squares
would be needed to build it? Write the prediction and reasoning
in math journals.

9. Students create a formula for the nth size.

10. Have several students share their growth patterns with the class
and discuss how they came up with their formulas.

11. Create a graph on a coordinate grid using the ordered pairs from
the table.

Curriculum Extensions/Adaptations/Integration

¢ Leonardo Fibonacci, an Italian mathematician, who lived from
about 1180 to about 1250, found this pattern.

0,1,1,2,3,5,8,13,21, 34,55, 89, 144,233,377,610 . . ..

Each number in the series is the sum of the two numbers before it.
Mathematicians are still finding things in nature that can be
described with this sequence of numbers. Have students research
Leonardo Fibonacci and Italy during the time he lived.

e Read The Fly on the Ceiling, A Math Myth and learn about Rene’
Descartes, the founder of the coordinate grid.

* Add the words ordered pair, coordinates, and coordinate grid to
your spelling and vocabulary units.

Resources

Books

The Fly on the Ceiling, A Math Myth, by Dr. Julie Glass;
ISBN 0-679-88607-9

Navigating Through Algebra in Grades 6-8, by Susan Friel,
Sid Rachlin, and Dot Doyle; ISBN 0-87353-501-4
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Family Connections

e Students play Battleship with a family member. This gives them
practice using ordered pairs and a coordinate grid.

e Students ask a family member to grow their initial to the sixth
size on graph paper. Have the student find the pattern of growth
and create a formula to find the nth size.
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Best Salary

Standard II:
Students will use patterns, relations, and functions to represent and analyze
mathematical situations using algebraic symbols.

Objective 1:
Recognize, analyze, and use multiple representations of patterns and functions and
describe their attributes.

Intended Learning Outcomes:
2. Become mathematical problem solvers.
3. Reason mathematically.

Content Connections:
Math V-1

Background Information

Finding patterns is the underlying theme of mathematics.
Recognizing and using patterns is a valuable problem-solving tool. By
exploring, discovering, and analyzing patterns, students can begin to
make sense of things in mathematics. Searching for patterns begins with
concrete activities, but moves to discovery, application, and a greater
sense of understanding.

Research Basis

Brenner, M.E. (1995) The Role of Multiple Representaions in Learning Algebra.
http://eric.ed.gov ERIC # ED391659
Prealgebra students learned about functions by representing problems
in multiple formats. Students’ learning that was anchored by a
meaningful thematic context had gains in translating word problems into
equations, tables, and graphs. The same results were found in lower-
achieving students and language-minority students.

Capraro, R.M., Kulm, G. & Caprano, M.M. (2002) Investigating the Complexity of Middle
Grade Students’ Understanding of Mathematical Constructs: An example from Graphic
Representation. http://eric.ed.gov ERIC # ED465799

This study examined four components of prior understanding required

for graphic representation: coordinate relationships, graphs showing a
variety of relationships, reading simple tables, and graphic displays.

Utah State Office of Education/Utah State University
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Materials
(1 The King’s Chessboard

QA Which Salary is the
Best? worksheet

[ Centimeter graph paper

4-8

Assessment Suggestions

Observation of students creating their tables and graphs.
Class discussion.

Which Salary is the Best? worksheet and graph.

Invitation to Learn

Read The King’s Chessboard to the point where the wise man makes
his request and leaves the hall.

Ask the students how much rice they think the wise man will receive
before the chessboard is full. Was it a good request for his reward? Why
were the counselors and nobles laughing at the wise man’s request?

The class will see if the wise man’s request was truly wise after the
activity.

Instructional Procedures

1.

Pass out copies of the Which Salary is the Best? worksheet and
discuss the scenario:

You want to buy a go-cart for $1,000 and need to find a job to
raise the money. You found job openings to mow lawns with two
different companies that have different pay scales. One company,
Lawns Are Us, will double your salary each day. You will earn
$1 the first day, $2 the second day, $4 the third day, $8 the fourth
day, and so on. The second company, Smith Lawn Care will
increase your salary by $4 each day. You will make $4 the first
day, $8 the second day, $12 the third day, $16 the fourth day, and
so on. Which company will help you reach the $1,000 needed to
buy a go-cart the fastest?

After reading the scenario, ask students to predict which company
would enable them to reach their $1,000 goal the fastest and
explain their reasoning in their math journals.

. Students create a table for each of the two companies and

complete the tables until day 5. Which company pays the most at
this point? Write a short paragraph in their journals about which
company they would choose at day 5 and why.

. Students complete the chart until $1,000 is made by both

companies. Which company was the best choice? Why? Have
students write a paragraph in their journals explaining what
happened with the salaries.
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5. As aclass, write a function to find out which salary would pay
more on the nth day.

6. Create a multiple line graph on the centimeter graph paper. The
x-axis should be Total Earnings and the y-axis should be Number
of Days. Have them graph the total earnings of each company in
different colors.

7. Discuss the graph. For what days does Lawns Are Us yield better
total earnings? For what days does Smith Lawn Care yield better
total earnings?

8. Does the chart or graph illustrate the information more
effectively? Why? Have students record their thoughts in their
math journal.

9. Finish reading The King’s Chessboard and discuss.

Curriculum Extensions/Adaptations/Integration

* Exponential growth is a number pattern that occurs in mitosis, or
cell division. An e-coli cell is one of the fastest growing bacteria
cells. It can reproduce itself in 15 minutes. Have students create
a table showing mitosis of an e-coli cell in one hour. Have them
find a pattern in the growth rate.

* Using Excel, have students create a double bar graph comparing
the salary of the two different jobs.

Resources

Books
The King’s Chessboard, by David Birch; ISBN 0-14-054880-7

One Grain of Rice: A Mathematical Folktale, by Hitz Demi;
ISBN 059093998X

Navigating Through Algebra in Grades 3-5, by Gilbert J. Cuevas and
Karol Yeatts; ISBN 0-87353-500-7
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Family Connections

e Students poll their family members about which job they would
choose. Would they rather get $1 the first day, $2 the second day,
$4 the third day, $8 the fourth day, and so on? Or would they
rather get $4 the first day, $8 the second day, $12 the third day,
$16 the fourth day, and so on? After they get their families
opinions, students explain which job is better and why.

e Students read The King’s Chessboard or One Grain of Rice with
their family.
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Which Salary is the Best?

You want to buy a go-cart for $1000 and need to find a job to raise the money. You found job
openings to mow lawns with two different companies that have different pay scales. One company,
Lawns Are Us, will double your salary each day. You will earn $1 the first day, $2 the second day,
$4 the third day, $8 the fourth day, and so on. The second company, Smith Lawn Care will
increase your salary by $4 each day. You will make $4 the first day, $8 the second day, $12 the
third day, $16 the fourth day, and so on. Which company will help you reach the $1,000 needed to
buy a go-cart the fastest?

Lawns Are Us Smith Lawn Care
Day Daily Salary Total Earnings Day Daily Salary Total Earnings
(Dollars) (Dollars) (Dollars) (Dollars)

1 1 1 4

2 2 2 8

3 4 3 12

4 8 4 16

5 16 5 20

6 6

7 7

8 8

9 9

10 10

11 1

12 12

13 13

14 14

15 15

16 16

17 17

18 18

19 19

20 20

21 21

22 22

23 23

24 24

25 25

26 26

nth nth
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Patterns in Measurement

Math
Standard
I

Objective
I

Connections
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Standard II:
Students will use patterns, relations, and functions to represent and analyze
mathematical situations using algebraic symbols.

Objective 1:
Recognize, analyze, and use multiple representations of patterns and functions and
describe their attributes.

Intended Learning Outcomes:
2. Become mathematical problem solvers.
3. Reason mathematically.
4. Communicate mathematically.

Content Connections:
Math IV-2; Visual Arts IV-1 & 2

Background Information

The ability to find and describe patterns found in numbers, charts,
operations, geometric figures, and graphs is important for the
development of a deep understanding of mathematics and algebra. This
activity uses squares and cubes to find patterns in perimeter, area, and
volume. Students then chart and graph the information found in the
experiment.

Research Basis

Leinenbach, M., & Raymond, A.M. (1996) A Two-Year Collaborative Action Research
Study on the Effects of a “Hands-On” Approach to Learning Algebra. http://eric.ed.gov
ERIC # ED398081
This study was a two-year collaborative action research project that
focused on the effects of the use of manipulatives in an algebra class.
Findings indicates that students’ confidence, interest, and ability in
solving algebraic equations were very high when working with
manipulatives.

Friel, S.N., & Bright, G.W. (1995) Graph Knowledge: Understanding How Students Interpret
Data Using Graphs. http://eric.ed.gov ERIC # ED391661

This paper discusses a research study that focused on students’
abilities to read and to move between graphical representations before
and after instruction. Conclusions indicate that students need to talk
more about graphs, and make predictions and inferences from graphs.
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Assessment Suggestions

Observation of the students as they are working on their charts
and their graphs.

Patterns in Measurement worksheet.

Invitation to Learn

1.

Students use colored squares to make the following pattern:
orange, orange, yellow, blue, orange, orange, yellow, blue. When
there are 14 yellow squares, how many orange and blue squares
will there be? How many squares will there be altogether?

Students record their work and explain how they calculated the
number of orange and blue squares and the total number of
squares in their math journals.

Instructional Procedures

1.

10.

11.

Students use the plastic squares to create a 1 cm x 1 cm square.
Calculate the perimeter and area of the square and record the
results on the Patterns in Measurement worksheet.

Increase the length of the sides by 1 cm. Calculate the
perimeter and area and record it on the worksheet.

Increase the square six more times (1 cm each time), recording
the perimeter and area for each increase.

Demonstrate how to find volume with a cube.

Students calculate the volume for a 1 cm x 1 ¢cm cube and record
the information on the worksheet.

Increase each side of the cube by 1 cm. Calculate the volume and
record it on the worksheet.

Increase the cube six more times, each time recording the volume
on the worksheet.

Students complete the questions on the worksheet until the graphs
section.

Have students graph the information on perimeter, area, and
volume from the table.

Connect the dots on each graph and finish the questions on the
worksheet.

Have students write about the patterns they found during this
activity in their math journals.

Utah State Office of Education/Utah State University
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N
4
4

Square color tiles
Interlocking cubes

Patterns in
Measurement worksheet

Math journals
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12. Discuss the patterns the students found during the activity. What
were the differences in the patterns of the perimeter, area, and
volume? How did the graphs differ from each other?

Curriculum Extensions/Adaptations/Integration

*  One number pattern related to Ancient Greece is the Golden
Ratio. Artists often use the Golden Ratio because it produces
shapes that are pleasing to the eye. The Golden Ratio is a
person’s total height compared to waist height. The Golden Ratio
is = 1.618. One of the most famous buildings of Ancient Greece,
the Parthenon, was designed using the Golden Ratio.

* Use Excel to create three graphs, one for perimeter, one for area,
and one for volume, using information during the activity.

Resources

Book

Navigating Through Algebra in Grades 3-5, by Gilbert J. Cuevas and
Karol Yeatts; ISBN 0-87353-500-7

Family Connections

e Students play the Input/Output game Input/Output
with a family member.

e Create a pattern using 10 colored n| ?
squares. Have students ask a family p) 8
member what color the 15th square will 3 5
be. The 20th? The 25th? 1

8 | 32
What's the function?
(nx4)or4n
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Name

Patterns in Measurement

Length of Side

(cm) Perimeter (cm) Area (cm? Volume (cm?®)

1. What pattern do you notice in the perimeter results? Write a rule for the pattern.

2. What pattern do you notice in the area results? Write a rule for the pattern.
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3. What pattern do you notice in the volume results? Write a rule for the pattern.

Use the information from the table to draw the following graphs.

Perimeter Area
40 80
v 30 v 60
= x
c 20 C 40
= 10 > 2
0O 1 2 3 45 6 7 8 0O 1 2 3 45 6 7 8
Length of Side Length of Side
Volume
800
» 600
=
C 400
200
0 1 2 3 45 6 7 8
Length of Side

4. Describe the shape of the perimeter graph.

5. Describe the shape of the area graph.

6. Describe the shape of the volume graph.
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Balance or Tilt?

Standard II:
Students will use patterns, relations, and functions to represent and analyze
mathematical situations using algebraic symbols.

Objective 2:
Represent, solve, and analyze mathematical situations using algebraic symbols.

Intended Learning Outcomes:
2. Become mathematical problem solvers.
3. Reason mathematically.

Content Connections:
Math I-5

Background Information

Variables, expressions, and equations are important concepts in the
study of algebra. For this activity, students should know and use the
correct terms. A constant is a quantity that stays the same. A variable is
a quantity that can change. An expression is like a phrase, it has no equal
sign. An equation is a mathematical statement that says two expressions
are equal to each other.

Research Basis

Schifter, D. (1997) Developing operation sense as a foundation for algebra.
http://eric.ed.gov ERIC # ED408152

This paper points out the importance of operation sense in the
preparation for algebra. Implications of this work include the idea that
diagrams, graphs, and tables are important for students to understand.

Swafford, J.O., & Langral, C.W. (2000). Grade 6 students’ preinstructional use of equations
to describe and represent problem situations. Journal for Research in Mathematics
Education, 31(1), 89-112.

This study investigates sixth grade students’ use of equations to
describe and represent problem situations. The students showed a
remarkable ability to generalize problem situations and to write equations
using variables.

Assessment Suggestions

e (Class discussion.

* Balance or Tilt? worksheet and the paragraph and definitions in
their math journal.

Utah State Office of Education/Utah State University
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Materials

(1 Balance scale

(4  Small wooden blocks
(d Math journals

Materials

3  Balance or Tilt?
worksheet

[ Math journals

Invitation to Learn

Use a balance scale and small wooden blocks to demonstrate if the

scale is balanced or if it is not. Model several different situations so
the students know what happens to the side that weighs more, the side
that weighs less, and when the amounts are equal. Have students write
what happened in their math journals.

Instructional Procedures

1.

X N9

Explain to students that like the balance scale, equations need to
be balanced, or equal.

Students write the definitions of variable, constant, expression,
and equation in their journals.

. Review with students how to solve two-step equations. Lesson

plans for this are in the 2003 CORE Academy Handbook.

Draw a scale on the overhead using an expression on each side.
Ask the students if the scale shows the correct balance. If not,
how should we fix it? Should one side be lower than the other?

Give a few more examples to the class.
Students complete the Balance or Tilt? worksheet.
Discuss the worksheet as a class.

Students write a paragraph explaining the steps they use to solve
equations in their math journals.

Curriculum Extensions/Adaptations/Integration

Add the words constant, variable, expression and equation to your
spelling and vocabulary units.

Students brainstorm a list of variables and constants found in
space:

Variables: age of stars, distance between stars

Constants: speed of light, distance light travels in one year, the
size of each planet.

Create word problems that represent given equations using
variables. From given word problems, students write equations
using variables.
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Resources

Book

Navigating Through Algebra in Grades 3-5, by Gilbert J. Cuevas and
Karol Yeatts; ISBN 0-87353-500-7

Family Connections

* Students make up three different equations to take home and have
a family member solve. Explain to the family member how to
solve the equation, if needed.

e Students make a list of five variables and five constants that they
find in or around their home.

Example: Number of people in family is a constant, number of
hours they do chores each day is a variable.

Utah State Office of Education/Utah State University
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Name

Balance or Tilt?

1. Find the values of the expressions on each side of the scale. Is the scale balanced or is it
tilted? If the scale does not balance, write which side will tilt down. Explain your answer.

Xx=5
3x+4 19
s=4
7 (s + 5) (5+2)+ (5s)
n=4
s=1

2n 6 + 2s
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2. Find the variables that balance the scales.

S =

3° 5s+7

ey

4f+7°-5

6x+3 4x +7
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Domino Theory

Math Standard I-3—Activities

Standard I:
Students will acquire number sense and perform operations with rational numbers.

Math

Objective 3:
Model and illustrate meanings of operations and describe how they relate.

Standard

Intended Learning Outcomes:
1. Demonstrate a positive learning attitude toward mathematics.

I

Content Connections:
Math I-2, II-1

Objective

Background Information

The use of dominos represents a graphical model for adding unlike
fractions. A key concept for students to understand is the common
denominator. A common denominator is a common multiple of two or
more denominators. A multiple is the lowest number that both (or all)
numbers (denominators) can “go into,” or be divided into.

In the case of adding or subtracting, unlike fractions, the Least
Common Multiple (LCM) needs to be found. The dominos in this
activity illustrate the need for a common or matching set of dominos in
order to add. That is where we need the common denominator.

As a teacher, you can even explain the use of the term common
denominator in everyday speech. For example, the common denominator
in the Civil War was hatred of each side for the other. That is what was
shared in common—the common cause of the war.

Research Basis

Tankersley, K. (1993). Teaching Math Their Way. Educational Leadership, 50, 12-13.

This article follows the development of a methodology of using
manipulatives for elementary math that fosters discovery and positive
attitudes toward math. It also reflects an increase in testing results in
math.

Rust, A. L. (1999). A study of the benefits of math manipulatives versus standard curriculum
in the comprehension of mathematical concepts. Knoxville, TN,
ERIC 436395.

This dissertation attempted to test first graders using both standard
text-book based instruction and the use of manipulatives in math.
Conclusions indicated little difference in tested results, though standard
curriculum methods did show slightly higher results. However, the
article points out that students’ enjoyment of the different methods wasn’t
studied.

Utah State Office of Education/Utah State University
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Materials
1 Set(s) of dominos

Assessment Suggestions

* An ideal assessment method for this activity combines a
performance test with a traditional summative test. Students,
given a set of problems, model and solve equations using the
dominos in this activity. This assessment would indicate
conceptual understanding of the process of addition and
subtraction of fractions.

Invitation to Learn

Kids enjoy dominos—whether playing a game or setting them up in
a pattern only to tip them over. Students will use dominos to assist
them in understanding addition of fractions during this activity.

Have pairs or small groups of students set up two unequal lines of
dominos standing on their short end. They can use straight lines or
curves—as long as the lines have an unequal amount with a difference of
at least three.

When the lines are set up, have students tip them at the same time.
What do they notice? Did the shorter line finish first? Of course. They
are not even. One line has more than another. Explain that you will use
the dominos to add unlike amounts of fractions together.

Instructional Procedures

Materials

[ Set of dominos (ideally
double twelves, but
smaller sets will work)

(d  Set of coins or round
plastic chips

1. This activity works best with unlike fractions with small
denominators. How large the fractions are depends on how many
dominos you have. Pass out sets of dominos and plastic chips or
coins to pairs or small groups.

2. Explain that they will use the blank side of the dominos to add
unlike fractions. Model the first problem with them.

54

Example:
2,1
3 6
Remind students that the denominators represent the total number,

in this case, of dominos. Have them arrange two lines parallel to
each other that look like this, representing the denominators:

| | | | | | 3 dominos

L L J L JL J[ Jedominos
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Another way to remember is to use the term “domino
denominator.”

3. Next, using the coins or plastic chips, place two chips on top of
two dominos in the group of three, and one chip on top of one
domino in the group of six, representing the numerators:

4. Ask the students how many dominos they would have to add to
the group of three to equal the group of six. The answer is three.
Remind them that if they add three more dominos, they also need
to add a chip or coin to two of them, like this:

Original
[ I[eJ[ e ][ [ ® J[ ® ] oupors
———
Second group of 3

Original
I I I I T® T groupers

5. Now that both lines have the same total amount of dominos, six,
ask the students to add up all of the dominos with chips or coins
on the tops. The answer is five. So, five-sixths (5/6) of the
dominos have coins or chips on top of them.

6. This process can be checked by adding the traditional way, as
follows:

+
ol—= wln

olun|al= ols

7. Again, this technique is more effective with “smaller fractions,”
as determined by the number of dominos and coins or chips.

8. This exercise may also be used to demonstrate simple subtraction
of unlike fractions. The difference being you subtract the lesser
amount of chips/coins from the greater amount.

Utah State Office of Education/Utah State University
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Curriculum Extensions/Adaptations/Integration

Another activity using the dominos is done with the numbered
sides. With all dominos face down, have a student (in a pair or
group) turn over two dominos. On each domino, the smaller
number represents the numerator, and the larger number
represents the denominator. Have students practice adding and
subtracting these fractions on the dominos. Paper and pencil may
be needed.

Resources

Web site

Online Domino Game

http://www .french.ucla.edu/faculty/gans/java/domino.htm

Family Connections

Dominos is a popular game for many families. Many games
involve grouping and patterns with a need for number sense and
operations. Encourage students to play domino games with
families. In the event a student has no access to dominos, at your
discretion, they may check out your set.
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Sticky Note Math

Math Standard I-3—Activities

Standard I:

Students will acquire number sense and perform operations with rational numbers.

Math

Objective 3:
Model and illustrate meanings of operations and describe how they relate.

Standard

Intended Learning Outcomes:
2. Become mathematical problem solvers.
4. Communicate mathematically.

I

Content Connections:
Math IV; Language Arts VII-3

Objective

Background Information

This activity works best when students have a familiarity with
division, even if only with whole numbers. Students should know such
terms as divisor, the number by which another number is divided;
dividend, a number that is divided by another number (divisor); and
quotient, the answer to a division problem.

Having already learned operations with fractions, such as addition,
subtraction, and multiplication, students should also understand the
difference between the numerator (top number) and the denominator
(bottom number). The line between the two means divided by.
Therefore, the numerator represents the dividend, and the denominator
represents the divisor, or the bottom number divides the top number.

Finally, a concept used in fractional division is multiplicative inverse,
or the reciprocal. The product of a fraction and its multiplicative inverse
equals one (e.g.,3/4 x 4/3 = 1).

Research Basis

s

Weisenberg, R.C. (1997). Appropriate technology for the classroom—using “Post-it® Notes’
as an active learning tool. Journal of College Science Teaching. 26(5), 339-44.
This article addresses the use of Post-it® notes as effective teaching
tools. It lists activities using Post-it® notes, such as modeling, concept-
mapping, and constructivist group activities.

Widmer, C. & Sheffield, L. (1998). Modeling mathematics concepts: using physical,
calculator, and computer models to teach area and perimeter. Learning and Leading
with Technology. 25(5) 32-35.
This article examines ways middle school students use simple
problems to gain a deeper understanding of mathematical concepts. It
demonstrates the use of sample area and perimeter problems.

Utah State Office of Education/Utah State University
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Assessment Suggestions

Observation of students at they complete the Post-it® note
activity. Do they understand how to divide and multiply fractions
both mathematically and graphically?

Invitation to Learn

Give each pair of students a Post-it® note. Ask the class a series of
questions, such as:

What, if anything, do Post-it® notes have to do with math?

How might a Post-it® note be used to demonstrate a
mathematical idea?

In what way(s) can Post-it® notes be used to represent operations
of fractions?

Notice the questions get more specific.

List responses on the board. Explain and discuss how math is “all
around us,” even in the form of Post-it® notes.

Instructional Procedures

1.

Materials

1 3” x 3” Post-it® notes

d 11/2” x 2” Post-it®
notes

[ Various sizes of
rectangular-shaped
paper

(4 Rulers and yardsticks

[ Scissors

5-8

Show students a piece of 8 1/2” x 117 piece of paper. Ask, “How
many 3” x 3” Post-it® notes would be needed to fit the width of
the piece of paper?” Elicit responses from someone who has
solved the problem. (2 5/6)

Model the process by taking the 3” x 3” Post-it® notes and
carefully placing them along the 8 1/2” edge of the paper.
Carefully cut the overlapping part of the Post-it® note. Measure
the remaining part, which should be close to 5/6 of 3” or 2 1/2”.
Measure the cut segment, which should be 1/2”.

Note: To understand the concept of 5/6 of 3, ask the students to
take the 1/2” amount they cut off and, using their ruler,
determine how many 1/2” segments would be in 3”. There
should be 6. Since they have cut off one of those 6 segments,
there are only 5 left, or 5/6 of the original 3”. That means
there are 2 full Post-it® notes and 5/6 of a third one that fit
within the 8 1/2” side of the paper.

. Perform the same procedure with the 117 side of the piece of

paper by dividing 11 by 3. Then place the 3” x 3” Post-it® notes
along the 117 edge, again trimming and measuring as above. Add
the fractions together to get the total number of Post-it® notes to
measure the length and width.
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5. Do the same procedure with the 1 1/2” x 2” Post-it® notes for
both dimensions. Make sure students select either the 1 1/2” side
or the 2” side to measure with.

6. Explain the process mathematically, using traditional division,
show how many 3” x 3” Post-it® notes would fit by dividing
8 1/2” by 3, like this: 8 1/2 + 3, which is the same as

17 1_17 _ 55
2 3 6 6
7. After modeling the above, pass out two different sizes of
rectangular paper to groups of students, depending on class size.

8. Have students determine mathematically how many of each kind
of sticky notes it would take to cover both dimensions (length and
width). After doing the math, students request the number of
Post-it® notes they need and cover their paper. Cut the fractional
part of the Post-it® by measuring it first.

9. Display the students’ work and discuss strategies and steps for
finding the answer.

Curriculum Extensions/Adaptations/Integration

e Students can use what they’ve learned about fractions, division,
multiplication, and measurement to apply this process to a real
world situation, such as hanging wallpaper. Give students the
height and width measurements of a wall to determine how much
wallpaper is needed. Using the concept of area, students
determine how much wallpaper is needed to cover the wall.

e Have students write, using sequencing, the steps of the process for
this activity. They can write the steps on sticky notes and place
them on the board or a wall.

* Ensure that tactile and kinesthetic learners have the opportunity to
place the Post-it® notes and cut the overlapping parts.

Resources

Web sites

eMINTS website covering a broad range of topics, activities, and
online tools, including mathematics.
http://www.emints.org/ethemes/resources/index.shtml

SMILE Program Math Index
http://www.iit.edu/~smile/mathinde.html
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Family Connections

e Encourage students to try this activity at home with family
members, making sure they use the mathematical operations
learned for division and multiplication of fractions.

e Instruct students to find three items at home, square or rectangular
in nature, to measure with Post-it® notes. Share the results with
the class.
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A Newspaper?

Math Standard I-3—Activities

Standard I:
Students will acquire number sense and perform operations with rational numbers.

Math

Objective 3:
Model and illustrate meanings of operations and describe how they relate.

Standard

Intended Learning Outcomes:
5. Make mathematical connections.

I

Content Connections:
Language Arts VIII-6

Objective

Background Information

When reading a newspaper, one might ask if the majority of the
newspaper is really news, or advertising. Using newspapers, a teacher
can involve students in a mathematical, as well as language arts,
approach to learning.

Decide how best to divide your class and how many newspapers to
use. You may find it best to use only one or two identical papers,
dividing each paper up among groups. It is important to also assign a
variety of pages per group so each group has an opportunity to work with
different types of pages.

Students should understand the terms numerator and denominator
and what each represents. They should also understand the process of
converting fractions into decimals by taking the numerator and dividing it
by the denominator. Remind students that the line in the fraction
represents “divided by.”

Research Basis

Rodine, J.A. (1986). Hook ‘em using the newspaper as bait. Colorado Springs, CO. ERIC
#ED296337.

This document shows how to use a newspaper to teach a variety of
concepts, from reading and writing to mathematics.

Nelson, D.W. (1979). Extra! extra! newspaper math. Instructor. 88(9), 97-100.

This article illustrates ways in which newspapers can be used to teach
critical mathematics and language arts concepts.

Assessment Suggestions

* Students write a reflective essay on the role of advertising, to
persuade buyers, and how they respond to such advertising. They

Utah State Office of Education/Utah State University
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may address, for instance, the role that advertising plays in their
everyday lives—how exposed are they to it? Adapt this
assessment to meet cross-curricular needs.

e Students submit their conversions of fractions to decimals to
determine if they understand the operation.

Invitation to Learn

“How do newspapers make money?” Discuss several ideas, including
subscriptions and advertising. How and why is advertising so important
as a source of revenue? Draw parallels to television commercials, which
occur frequently.

Instructional Procedures

Materials “How much of a newspaper is really news?”
O Newspapers 1. Place students in groups of three to six. Each group is to define
O Rulers “news.” Have a spokesperson from each group share their

: definitions so the class may reach a consensus.
(4 Transparent centimeter

grid paper 2. Distribute a newspaper (or section) to each group.

1 Calculators (optional) Note: Select a newspaper with a small number of pages (i.e., not
Q  Colored markers (for the Sunday edition) so this activity is manageable. (You may
use in marking areas use a selected number of pages for each group within one

measured)

larger newspaper.)

3. Students should brainstorm, in groups, a list of the various types
of content categories contained in the newspaper. A list might

look like this:
News  Advertisements Photographs  Entertainment
Sports  Weather Empty Space  Classifieds

Once again, have the class reach a consensus on the categories as
a whole. It is possible that a class might determine only two
categories: news (with attendant photos) and advertisements.

4. Using a transparent centimeter grid paper, students should
determine how many square centimeter units it will take to cover
an entire page. The class must decide on an approximation for
the area of the page.

5. Each group will have a pre-assigned number of pages to work
with. It is recommended that pages be scattered throughout the
newspaper to give a variety to each group. Create jobs for each
student in the group (e.g., recorder, measurer, spokesperson, etc.).
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6. Reinforce that the total number of units per page represents the
whole, or one whole page. Any areas, articles, etc. represent a
part or fraction of the whole (less than one).

7. Students determine how the various articles should be
categorized, then measure each article with the grid transparency,
counting the squares. Express each area as a fraction first
(number of centimeter squares of article over total number of
centimeter squares for the whole page), then as a decimal
(through division, denominator into the numerator). Decimals
should be rounded to a specified place value. Discuss why the
sum of areas for each page should add up to one.

Sample of possible class data chart:

Page Categories
Number News Entertainment | Advertisements | Empty Space
1 .75 .00 .00 .25
2 .55 .00 .35 10
3 40 .00 .55 .05
4 .30 .00 .65 .05
5 .20 .00 73 .07
6 .00 .00 .80 .20
7 .00 .50 .20 .30
8 .00 50 A7 .03
Totals 2.20 1.00 3.75 1.05

8. Each group should calculate values for several categories.
Remind students that if the articles in a category were
reassembled, it would require one or more pages to account for all
of them. For example, using the chart above, it would take 3.75
(or 3 3/4) pages to cover the advertisements.

9. Based on the newspaper used, the students should see that
newspapers are predominantly advertisements. What else might
the paper be called?
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Curriculum Extensions/Adaptations/Integration

e If computers are available, this is a great activity to do in Excel,
having students create their own spreadsheet for data.

Resources

Web site

Another newspaper math activity
http://www.savannahnow.com/features/NIE/Reproducibles/math/
m_3.htm

Family Connections

e Students can, while watching a favorite television program, time
the length of commercials and express that as a fraction over the
total time of the program. This can be done for two, say 30-
minute (or one 60-minute) programs. Add up the fractions to
indicate the total time commercials are aired in an hour of
television viewing. Students report their findings to the class.
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Centimeter Grid
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Math Standard III-2 & 3—Activities

Coordinate Connections

Standard I1I:
Students will use spatial and logical reasoning to recognize, describe, and identify
geometric shapes and principles.

Objective 2:
Specify locations and describe spatial relationships using coordinate geometry.

Intended Learning Outcomes:
4. Communicate mathematically.

Content Connections:
Art I-1; Language Arts VI-1; Social Studies VII-1

Background Information

Analytic geometry, the branch of geometry that deals with lines,
curves, and geometric figures plotted on a set of axes using coordinates,
was first developed in the 17th century by the French mathematicians
Pierre de Fermat and René Descartes.

You can use a coordinate grid to locate points on the plane. The x-
axis and the y-axis are number lines. They intersect at right angles at
their zero points, the origin. Any point can be located using an ordered
pair. The first coordinate tells you how far to move on the x-axis from
the origin. Coordinates of points to the right of the origin are positive
numbers. Coordinates of points to the left are negative numbers. The
second coordinate tells you how far to move on the y-axis from the
origin. Coordinates of points up from the origin are positive numbers.
Coordinates of points down from the origin have coordinates that are
negative numbers.

Students should understand the following vocabulary for this activity:
number line— A line that shows numbers in order.

positive numbers—Numbers greater than zero.

negative numbers—Numbers less than zero.

coordinate grid— A set of lines used to locate points on a plane.
x-axis—The horizontal axis on a coordinate grid.

y-axis—The vertical axis on a coordinate grid.

origin—The point (0,0) where the x- and y-axes of a coordinate grid
intersect.

quadrants—The four regions (labeled by Roman numerals) into
which the two axes of a coordinate grid divide the plane (labeled
in counter-clockwise order with quadrant I in upper right corner).

Utah State Office of Education/Utah State University
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6-4

ordered pair— A pair of numbers used to locate a point on a
coordinate grid. (The x-axis coordinate is always first because

(Y34

“x” comes before “y” alphabetically.)
coordinate—One of the numbers in an ordered pair.

x-coordinate—The first number in an ordered pair, locating a point on
the x-axis of a coordinate grid.

y-coordinate—The second number in an ordered pair, locating a point
on the y-axis of a coordinate grid.

Research Basis

Johnson, D. & Johnson R. (1975). Learning together and Alone: Cooperation,
Competition, and Individualization. Englewood Cliffs: Prentice Hall.

In general, organizing students in cooperative learning groups has a
powerful effect on learning regardless of whether groups compete with
one another.

Kagan, S. (1992). Cooperative Learning. San Juan Capistrano, CA: Kagan Cooperative
Learning.

Cooperative learning increases communication, trust, leadership,
decision-making, and conflict resolution.

Assessment Suggestions

Evaluate students’ understanding of the objective(s) using the following
rubric:

4 Student accurately plots points and reads the
Full coordinates of points on a coordinate grid.
Accomplishment
3 Student plots points and reads the coordinates of
Substantial points on a coordinate plane, but not always

Accomplishment | accurately.

2 Student has difficulty plotting points and reading the
Partial coordinates of points on a coordinate plane.
Accomplishment
1 Student does not plot points or read coordinates of
Little points on a coordinate grid accurately.
Accomplishment
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e Have students draw a four-quadrant grid with all quadrants
labeled. Then plot two given points in each quadrant and label
them with the correct ordered pairs. Example: A(3,5); B(3,-4);
C(0, 4); D(-2,0); etc.

Invitation to Learn

Suppose you are having a birthday party and a friend you have
invited has asked you for directions from the school to your house. You
tell them it is five blocks away. Is this enough information for them to
find your house?

Instructional Procedures

1. Discuss the importance of giving specific directions in real-life Materials

situations and have students give examples to illustrate. For each student:

2. Hold up a piece of graph paper and explain to students that you | 2 sheets 1/2-inch graph
can also give specific directions to find an exact location on this paper
piece of graph paper. Q1 sheet 1/4” grarph

3. Distribute a Coordinate Grid worksheet to each student to use paper

U

as the vocabulary is discussed. I sheet lined paper

4. Introduce or review the following vocabulary: number line, < Privacy folder

... . . . . (optional)
positive numbers, negative numbers, coordinate grid, x-axis, y- . .
axis, origin, quadrants, ordered pair, coordinate, x-coordinate, - C"Ul:dfl"aie Grid

worksnee

y-coordinate.
) . ) 1 Ice Cream Sundae
5. Provide each student with 2 sheets of 1/2-inch graph paper and worksheet

1 sheet of lined paper.

[

Ruler
6. On one piece of graph paper, instruct the students to draw and O Pencil

label a coordinate grid including the four quadrants and x- and
y-axis lines.

7. Students draw a simple design that extends into all four quadrants
of the coordinate grid.

Note: The design should consist of a series of dots connected by
straight lines; “dot-to-dot” style with no curved lines.

8. Distribute an Ice Cream Sundae worksheet to each student as an
example.

9. On the blank side of another piece of graph paper, have students
write directions for their design, consisting of sequential ordered
pairs that, when graphed and connected with straight lines, will
duplicate their design.
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10.

11.

12.

13.

14.
15.

16.

After students have completed writing the series of ordered pair
directions for their design, have them bring both the designs and
their directions to the teacher for evaluation.

Students then exchange their directions only with another
classmate who has not seen their design. (You may want to use
privacy folders so students cannot see each other’s designs.)

On another piece of graph paper, instruct the students to draw and
label a coordinate plane including the four quadrants and x- and
y-axis lines.

Following their classmate’s written directions, have them graph
each ordered pair on the coordinate grid.

Sequentially connect the points with straight lines using a ruler.

Compare the completed design with the classmate who wrote the
directions. If their designs are not congruent (same shape and
size), have the two troubleshoot and problem solve whether the
problem was in the directions, or in the way the student read and
graphed the directions. Discuss the implications these scenarios
could have in real-world situations if either the directions were
incorrect or unclear, of if they were not followed properly (e.g, an
engineer writing directions for a mechanic to build a machine the
engineer designed, an architect drawing plans for a builder to
follow, etc.

Students complete the Ice Cream Sundae picture on 1/4” graph
paper as they have time.

Curriculum Extensions/Adaptations/Integration

Treasure Island is a classic story of a search for pirate treasure.
Stevenson based the story on a map drawn by his son, Lloyd.
Read this story and create connections using coordinates and
mapping activities.

Make an entry in your daily math journal.

A person who makes maps professionally is known as a
cartographer. Invite students to research maps that were made at
an earlier time and compare them to maps made today.

Students find the location of latitude and longitude coordinates on
a world map.

Challenge advanced learners to draw and write directions for a
more complicated design on 1/4” graph paper.
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Resources

Book
Treasure Island, by Robert Louis Stevenson; ISBN 0-486-27559-0

Family Connections

* Play Battleship as a family to reinforce the idea of coordinate
grids and ordered pairs.

e Locate streets on a map of your city using coordinates.
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Ice Cream Sundae

Spoon & Finish Ice
Dish Ice Cream Cream Cherry

(-7,-1) (-1,6) (1.5,7) (-2,13)
(-7,-2) 0,7) 9,14.5) (-2,14)
(-2,-12) 3,7 (10,14) (-1,15)
(-2,-14) (4.,6) (6,10) (0,15)
(-5.-16) (5.7) (7.9) (1,14)
(5.-16) (6.,7) (7,8) (1,13)
(2,-14) (7,8) (6.,7)
2,-12) (7.9) (5.7)
(7,-2) (6.,7) (4.,6)
(7,-1) (8.5) (3.7)
9,3) (6,10)
9.1
(7:-1)
(6,-1)
(5,0)
(3.0)
0,-3)
(-1:-3)
(-2,2)
(-30)
(-5,0)
(-6,-1)
(-7:-1)
(-80)
(-9.2)
-94)
(-8.5)
('6a6)
-7.7)
(-7.9)
(-6,11)
(-4,12)
(-3,13)
(-2,13)
(-1,12)
(0,12)
(1,13)
(2,13)
(3,12)
(5,11)
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Transforming Triangles

Math
Standard
111

Objective
3

Connections

6-10

Standard I1I:
Students will use spatial and logical reasoning to recognize, describe, and identify
geometric shapes and principles.

Objective 3:
Visualize and identify geometric shapes after applying transformations.

Intended Learning Outcomes:
2. Become mathematical problem solvers.
6. Represent mathematical situations.

Content Connections:
Art I-1

Background Information

Students should understand the following vocabulary for this activity:

rotation (turn)—The image of a figure that has been “turned” as if on
a wheel.

translation (slide)—The image of a figure that has been slid to a new
position without flipping or turning.

reflection (flip)— The mirror image of a figure that has been “flipped”
over a line.

transformation—The act of changing the form or appearance of an
object.

clockwise—In the same direction as a clock’s hands move.
counterclockwise—In the opposite direction as a clock’s hands move.

In Webster’s Dictionary, the word “transform” is defined as “to
change or convert.” Students should understand that rotations,
translations, and reflections are all types of transformations.

Maurits Cornelis (M.C.) Escher (1898-1972) was an architect and
graphic artist. He continually invented new visual constructions to
challenge the conventional perception of spatial relationships. Escher’s
fascination with drawing figures that tile together perfectly led to
numerous tessellation drawings that involve the repetition of one or more
shapes that connect together in asymmetrical relationship.
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Research Basis

Dickinson, D. (1996). Learning Through Many Kinds of Intelligence. Seattle: New
Horizons for Learning.

It is important to encourage children to explore and exercise all of
their intelligences. Bodily/Kinesthetic Intelligence involves physical
coordination and dexterity, expressing oneself or learning through
physical activities. Logical/Mathematical Intelligence involves number
and computing skills, recognizing patterns and order, and the ability to
solve different kinds of problems through classifying and sequencing
activities, and solving various kinds of puzzles.

Marzano, R. J., Pickering, D. J., & Pollock, J. E. (2001). Classroom Instruction that Works:
Research-Based Strategies for Increasing Student Achievement. Alexandria: Association
for Supervision and Curriculum Development.

It has been shown that explicitly engaging students in the creation of
nonlinguistic representations stimulates and increases activity in the
brain. When students elaborate on knowledge, they not only understand
it in greater depth, but they can recall it much more easily.

Wahl, M. (1999). Math for Humans: Teaching Math Through 8 Intelligences. Seattle: New
Horizons for Learning.

With new pressures on teachers and students to meet higher
standards, this book offers tools that make concepts concrete and
understandable. It has many practical and creative methods that take into
consideration different learning styles and kinds of intelligences. Wahl
has developed strategies that all teachers can use to help their students
become successful in math.

Assessment Suggestions

Evaluate students using the following rubric:
4 Student accurately graphs translations and
Full reflections on the coordinate plane.
Accomplishment
3 Student graphs translations and reflections on the
Substantial coordinate plane, but not always accurately.
Accomplishment
2 Student has difficulty graphing translations and
Partial reflections on the coordinate plane.
Accomplishment
1 Student does not accurately graph translations and
Little reflections on the coordinate plane.
Accomplishment
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Materials

A Transforming Triangles
worksheet

A  Mirror Drawing
worksheet

Ruler
(d  Pencil

U

6-12

Have each student write a paragraph telling how graphing a
translation is different from graphing a reflection.

Have students draw and label a four quadrant grid. Then draw
triangle ABC with A(-1,2); B(-3,4); C(-2,0). Translate it 3 units
to the right and 1 unit down.

Have students draw and label a four quadrant grid. Then draw
triangle DEF with D(-3,2); E(-2,4); F(-1,1). Reflect it across the
y-axis.

Invitation to Learn

(This activity requires adequate physical space.)

Have students stand where they can spread their arms out and not
touch anyone. Give them the following directions:

X NN s D=

Slide one step to the right.

Turn your body 1/2 turn to the left.

Slide three steps to the left.

Turn your body 1/2 turn to the right.

Lie on your back on the floor.

Flip over onto your stomach.

Stand up and turn completely around once.

Sit down in your seat.

Instructional Procedures

1.

Explain to students that just as they were transforming their
bodies by sliding, turning, and flipping them, they can also
transform geometric shapes in math.

Introduce or review the following vocabulary: rotation,

translation, reflection, transformation, clockwise, and
counterclockwise (see background information).

. Discuss that a reflection (flip) is accomplished by graphing the

opposite of each coordinate (reflections across the x-axis change
each y-coordinate into its opposite).

Distribute a Transforming Triangles worksheet to each student.

5. Instruct the class to graph and label a triangle with the following

coordinate points in Grid 1: A(-54), B(-3,5), C(-2,1).
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6. Also in Grid 1, have students create triangle ABC by translating
(sliding) triangle ABC 7 units right and 6 units down. Label the
points. Translation = A(2,-2), B(4,-1), C(5,-5).

7. Graph and label a triangle with the following coordinate points in
Grid 2: D(1,1), E(4.,5), F(5.3).

8. Reflect (flip) triangle DEF across the x-axis and label the points
in Grid 2. Reflection = D(1,-1), E(4,-5), F(5,-3).

9. Graph and label a triangle with the following coordinate points in
Grid 3: G(1,-4), H(4,-2),1(4.-5).

10. Reflect (flip) triangle GHI across the y-axis and label the points in
Grid 3. Reflection = G(1,-4), H(4,-2), I(4.-5).

11. Pair students up and pass out a privacy folder to each pair.

12. Students draw and label triangle JKL in Quadrant IV of Grid 4
(they choose the coordinate points).

13. Have each student create triangle JKL by sliding triangle JKL into
Quadrant II of Grid 4 (each students decides how many units to
move triangle JKL up and left).

14. Each student takes turns giving his/her partner the coordinate
points so s/he can duplicate his/her partner’s triangles in Grid 5.

15. Partners compare their triangles. (Grid 4 of one partner should
duplicate Grid 5 of the other partner.)

16. Students draw and label triangle MNO in Quadrant III of Grid 6
(they choose the coordinate points).

17. Each student reflects (flips) triangle MNO across the x-axis into
Quadrant II.

18. His/her partner checks to see that s/he has reflected triangle MNO
correctly.

19. Pass out a “Rotating Triangles” handout and brad to each student.
20. Cut the paper on the dotted line, then cut out the two triangles.
21. Push the brad through the black triangle, then the gray triangle.

22. Next, push the brad (with the triangles on it) into the center point
of the square and secure.

23. Instruct the students to rotate (turn) the black triangle 1/4 turn (90
degrees). Continue to give instructions for the students to rotate
the black triangle 1/2 turn, then 270 degrees, etc.

Give directions in both degrees and fractions of a turn.

Utah State Office of Education/Utah State University 6-13



Academy Handbook Sixth Grade

6-14

24. With a partner, have students take turns giving directions to their
partner to rotate one of the triangles (have them give directions in
both degrees and fractions of a turn).

Curriculum Extensions/Adaptations/Integration

e Students look for letters in the alphabet that look the same when
reflected in a mirror. Try to find entire words that look the same,
for example, “MOM” or “TOOT.”

e The Kuba people of the Congo (Zaire) region of Africa use slides
and flips when making patterns on cloth. Examine some samples
of Kuba cloth.

e Tesselations (M.C. Escher)

e The famous Renaissance artist, Leonardo DaVinci, often wrote
words in mirror-image in his journals so that others could not read
them. Extend this concept into an art activity.

Resources

Book

Visions of Symmetry: Notebooks, Periodic Drawings, and Related
Work of M.C. Escher, by Doris Schattschneider;
ISBN 0-7167-2126-0

Video

The Fantastic World of M.C. Escher, directed by Michele Emmer;
ASIN: 6303146767

Web site

http://www.worldofescher.com (this site sponsors a tessellation
contest for kids)

Additional Media

M.C. Escher Sun and Moon Puzzle, by iproject (available from
http://www.iproject.com/, P.O. Box 101, 3740 AC Baarn, Holland,
Telephone: +31-35-5418041, Fax: +31-35-5411766);

Item# ES-1020
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Family Connections

e Play with or discuss the popular “Transformer” toys. How do
they change or transform?

* Using an everyday object from home (such as a spoon), practice
sliding, turning, and flipping it on a flat surface.

e Play Simon Says and give instructions like “Simon says slide two
steps forward,” “Simon says turn around two and a half times,”
“Lie down on your back and flip over three times.”
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Name
Grid 1—Translate (Slide) Grid 4—Translate (Slide)
A A
< » X < > X
\ 4 \ 4
Grid 2—Reflect (Flip) across the x-axis Grid 5—Translate (Slide)
A A
B » X < > X
¥ v
Grid 3—Reflect (FlipP across the y-axis Grid 6—Reflect (Flip) across the x-axis
A A
. > X . > X
Y Y
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Name
Rotating Triangles
Rotate full turn =360°
%
%77
Rotate 3/4 turn Rotate 1/4 turn

=270° =90°

Rotate 1/2 turn =180°
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1/4” Graph Paper
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1/2” Graph Paper
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Pennies for Pits

Standard IV:
Students will understand and apply measurement tools and techniques.

Objective 2:
Determine measurements using appropriate tools and formulas.

Intended Learning Outcomes:
2. Become mathematical problem solvers.
3. Reason mathematically.
4. Communicate mathematically.
6. Represent mathematical situations.

Content Connections:
Science IV-1,2,& 3

Background Information

Teachers need to determine the level of each student’s ability to
determine percentages. This lesson is based on the assumption that the
students have a working knowledge of mathematics involving percent.

The fruit experiment shows students that measurement is always an
approximation. Weighing the edible portion and the nonedible portion
separately may not provide the same weight measurement as when the
fruit is weighed as a whole.

Research Basis

Thompson, P.W. & Lambdin, D. (1994). Research into practice: concrete materials and
teaching for mathematical understanding. Arithmetic Teacher. 41(9), 556-558.
ERIC EJ491834.

This article discusses the role of concrete materials in teaching for
understanding. It includes research on the use of concrete materials,
seeing mathematical ideas found in them, and identifying what teachers
want students to understand.

Hartshorn, R. & Boren, S. (1990). Experiential Learning of Mathematics: Using
Manipulatives. ERIC Clearinghouse on Rural Education and Small Schools.
Charleston, WV. ERIC ED321967.

This article highlights much of the research on experiential learning
in mathematics including the development and implementation of
manipulatives in math instruction. It also addresses adherence to national
math standards and directions for future research.
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4

I W W

Materials

Balance scale
Triple beam scale
Digital scale
Fruit

Let’s Get Weighing
worksheet

Assessment Suggestions

Review completed Let’s Get Weighing worksheets for correct
computations and consistent measurements.

Formal assessment should be done at end of measurement unit.

Invitation to Learn

Each student needs a piece of fresh fruit. You may want to have them
bring their own fruit from home. Ask them to predict what percentage of
their fruit is edible and what percent is not. Observe what fruit other
students have and make a prediction about which fruit will have the
highest and lowest percentages of edible portions. Which have similar
percentages of nonedible and edible portions?

Instructional Procedures

1.

7-4

Ask the students the following four true or false questions. They
are to answer with a thumbs up (yes) or thumbs down (no). No
sideways thumbs allowed.

* Do bananas grow on trees? (no)

* Are cucumbers fruit? (yes)

e s the pit of a peach good for you to eat? (no)
* Are apples and roses in the same family? (yes)

Describe the parts of the fruit to the class. Students weigh the
whole fruit using different types of scales, then record their
findings. Weigh each of the fruits on the three scales and take an
average of the weight. Record the weights on the Let’s Get to
Weighing worksheets. Cut the fruit, removing the portion that is
not edible and weigh it against the edible part for comparison.
Each portion is weighed three times and the three weights are
averaged.

Have each group share their data and findings. Provide the first
three columns of information to the rest of the class. The class
can fillss in the fourth column using their own computations.
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Curriculum Extensions/Adaptations/Integration

* Do this activity along with microorganisms in science. The non-
edible portions of the fruits can be added to your decomposition
chambers. Information on decomposition chambers is found in
Bottle Biology.

Resources

Book

Bottle Biology: An Idea Book for Exploring the World Through Soda
Bottles and Other Recyclable Materials, by Mrill Ingram;
ISBN 084038601X

Family Connections

e Have students find four to six fruits or vegetables at home and
estimate what portion of each is edible or nonedible. If possible,
students weigh the whole item and its separate parts using a scale
from home or checked out from the teacher. Look for other
household items made up of parts and weigh or measure the
various parts (e.g., The kitchen chair is 40 tall—of that height,
50% legs, 5% seat, and 45% back.).
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Name

Let’s Get Weighing

1. What type of fruit did you bring?
2. Estimate what percent of the fruit is edible.
3. Estimate what percent of the fruit is nonedible.

4. Do your two estimates equal 100?

If they do not, adjust your estimates so they equal 100.

Scale Try #1

Try #2

Try #2

Avg. Weight

Type Metric | Standard

Metric Standard

Metric Standard Metric Standard

What is the cost?

1. What was the cost of your fruit per pound?
2. How much did your piece of fruit cost?
3. How much did the edible portion cost?

4. How much did the nonedible portion cost?
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Name

What Weighs More?

. Which weighs more —

A cup of uncooked rice or a cup of uncooked beans?

Which weighs more —

A cup of liquid milk or a cup of powdered milk?

. Which weighs more—

A cup of sugar or a cup of flour?

Which weighs more —

A cup of sand or a cup of powdered sugar?

. Which weighs more—

A cup of granulated sugar or a cup of brown sugar?

Which weighs more —

A cup of salt or a cup of shredded newspaper?

Bonus Questions

1.

2.

Which weighs more —

A cup of skim milk or a cup of whole milk?

Which weighs more—

A cup of water or a cup of dehydrated water?

Utah State Office of Education/Utah State University
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available materials. Here’s how: Materials
1. Students construct their own scales. Show them the completed Teacher provided:
scale and allow them to examine it, but do not provide specific 1 Several large paperclips
instruction on how to build it. The students must construct the d  Small paper/plastic cups
scale on their own. [ Wooden ruler (with
2. Use a tall empty juice carton, coffee can, or milk carton for the holes pre-drilled)
base. [ Clothespins (with pre-
3 Clint . loth . the ¢ b drilled holes)
. Clip two spring-type clothes pins to the top of your base.
p pring-typ p p oty (4 Pipe-cleaners for
4. You need a stiff piece of wire (a large paper clip works well) to counter balance
suspend your balance. O  Film canisters to be
5. If using a square base, put the wire through the spring on the used as known weight
clothespins. Make sure that each end of the wire is protected measurement
with a piece of pink eraser or clay. 3 Measurable substance
that can be used to
How to make a balance scale: weigh against canisters
. o ) (i.e. dried beans,
1. Start with a wooden ruler or other similar object. Any length tiddley-winks,
from 25 cm or up will suffice. The longer the rod, the more centimeter cubes, etc.)
sensitive the balance. Q  Substances measured in
Rulers with predrilled holes are easiest, but if you do not have tablgsgo,m;/ Feaslﬁ)ons):
access to them, you can easily make your own. san, driec riee, Tout
. . Student provided:
2. Carefully mark and drill a hole in the center of the ruler, o
. . [ Base (family sized soup
equidistant from both sides. -
can or 1/2 gallon juice
3. Check that your ruler balances well by placing a stiff piece of carton)
wire (such as a large opened paper clip) through the hole,
suspending the ruler from it.
If the balance is slightly off, stick a small piece of tape or pipe cleaner to the lighter of the
two sides.
4. Dirill holes on both ends of the ruler. Make sure they are equal distance from the center hole.
These are the holes used to suspend the cups.
5. Check the balance of the scale with the pans in place. Adjust the balance as necessary.
Extension

7-8

You can make a simple, sturdy, and useful scale from readily

Name

Constructing a Scale

Have students measure small items from around the classroom or items from home (e.g.,
paperclip [large and small], eraser cap, dried beans, uncooked rice, powdered milk etc.).
Provide the student with two sandwich bags (the fold over type work best) and about 20
centimeter cubes. A centimeter cube weighs 1gram. This becomes the control. Place the
item being weighed into one baggie and then on the scale. Place the other baggie on the
other side of the balance scale and slowly add centimeter cubes one at a time. Students
need to track their data on a table that they create. Discuss outcome as a whole group.
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Looking for Length

Standard IV:
Students will understand and apply measurement tools and techniques.

Objective 2:
Determine measurements using appropriate tools and formulas.

Intended Learning Outcomes:
2. Become mathematical problem solvers.
3. Reason mathematically.
4. Communicate mathematically.
6. Represent mathematical situations.

Content Connections:
Language Arts; Social Studies

Background Information

Students need to be aware that we use both a standard and a metric
system for measuring. They should be familiar with the vocabulary for
both systems (e.g., inch, foot, yard, millimeter and centimeter). Students
should also have a background knowledge in linear measurement.

Assessment Suggestions

* Use class generated three-point rubric to assess students’ work.

Invitation to Learn

Before beginning, ask students to name different events that require
continuous measurement, such as football games, construction, pharmacy,
and butchers.

Instructional Procedures

1. Start the lesson by reviewing the names used for measurement.
Some of these include inches, foot, yard, millimeter, centimeter,
and meter. Point out a previously selected larger item from the
classroom. Ask students to estimate its length using a different
unit of measurement. Compare it to other objects by using
statement such as, “It is longer than...” or “It is wider than...”

Utah State Office of Education/Utah State University
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Materials

a

Equipment for
measuring lengths
(e.g., ruler, tape
measure, yardstick,
trundle wheel)

Reference materials
(e.g., road maps,
atlases)

Looking for Lengths in

All the Right Places
worksheet

Looking for Lengths in
Your Bedroom
worksheet

Optional:

4
a
4

String
Scissors

Markers

7-10

2. Which unit of measurement should be use to measure the object?
Guide the students toward meters or yards. Discuss why we
wouldn’t use centimeters or inches to measure the length of a
chalkboard. Select two students to measure the object. Have
them report their findings to the class. Remind entire class that
measuring is not 100% accurate.

3. As aclass, create a three or five-point rubric to assess the
measurement activity.

4. Have students form groups of three to four. Each group will
create appropriate tools for measurement (e.g., crayon, chain of
paper clips, a pencil box, string, etc.). Use colored markers to
indicate the appropriate lengths.

5. Allow students 20 minutes to complete the Looking for Lengths in
All the Right Places worksheet. They need to move about the
classroom freely and complete their own worksheet. While
monitoring students, encourage them to estimate the lengths of
certain objects around the room.

6. If time allows, review the information the students have collected.
If time is not permitted, review the next class day. Discuss when
estimation is appropriate and when more precise measurement is
necessary. For example when they are trying to figure out how
many steps they will take to walk a certain distance, estimation is
appropriate. However, if they are cutting a hole to put a window
in their house, an exact measurement is needed.

How can we describe length without using words related to
measurement? Explain how in England of Old a foot changed depending
on the reigning King.

Would we use inches to measure the distance down to the lunchroom
or office (or another distance far from your room)? Would you use feet
to measure your hand? Why or why not?

Can you think of other ways to measure items?

What type of careers would use measuring or estimating lengths?
Agree or disagree with the following statements:

* [Estimating is not a guess.

e If you can measure, never estimate.

» Exact measurements are always needed.

e The smaller the unit of measurement, the more exact the
measurement.
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Curriculum Extensions/Adaptations/Integration
e Resource students gather information using either metric or
standard form.

* Provide gifted students with only standard units of measurement
and challenge them to convert standard to metric.

Resources

Book
How Big is a Foot?, by Rolf Myller; ISBN 0440404959

Web sites
http://www.pueblo.gsa.gov/cic_text/misc/usmetric/tometric-conv.htm

http://www.pueblo.gsa.gov/cic_text/misc/usmetric/frommetric-conv-
htm

Family Connections

* Give students the Looking for Lengths in Your Living Room
worksheet to complete at home. Give them a couple of days to
work on this with family members. When the assignment is due,
discuss the information and their findings as a class.
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Looking for Lengths in All the Right Places

Part A: Searching in the classroom

Use the descriptions below to find something that you can estimate as the same length. After
estimating, use a tool to measure its exact length and compare.

Description ltem Estimation Measurement

Something longer
than 50 centimeters

Something shorter
than 100 millimeters

Something bigger
than 15 feet

An item that is twice
your height

An item that is twice
as wide as it is tall

Something that is
about the same
length as width

Find one item. Find | 1. 1. 1.
a second item that is

about twice as long | 2. 2. 2.
as the first.

Part B: City Search
Using a map, find cities that match the following:

1. Find two cities that are about 200 miles apart.
2. Find the distance between Los Angeles, California, and your city.

3. Find the distance between San Francisco, California, and Baltimore, Maryland.
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Looking for Lengths in Your Living Room

Use the descriptions below to find something that you can estimate as the same length. After

estimating, use a tool to measure its exact length and compare.

Description ltem

Estimation

English/ Metric
Standard Measurement

Something longer
than 2 feet

Something shorter
than 2 feet

Something longer
than 2 yards

Something taller
than 4 feet

An item that is
twice as wide as its
length

Something that is
half as tall as you

Something that is
three times as long
as your hand

Using your “normal step,” how far is it to these places?

Description

Estimation

Number of Steps

Number of steps to the closest
bathroom

Number of steps to the kitchen

Number of steps to the driveway

Utah State Office of Education/Utah State University
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The Circle’s Measure

Standard IV:
Students will understand and apply measurement tools and techniques.

Objective 1:
Identify and describe measurable attributes of objects and units of measurement.

Intended Learning Outcomes:
3. Reason mathematically.

Content Connections:
Language Arts VII-2

Background Information

In this lesson, students make a valuable connection between the
circumference and diameter of circles. For any given diameter, the
circumference of the object is diameter x m. This relationship is often
expressed in the formula,

circumference = pi x diameter
or
c=mxd

Thus, if an object has a diameter of 2 in., the circumference of that
object is approximately 6.28 in.

circumference = 2xm
= 6.28in.

Pi (;t) was probably discovered sometime after people started using
the wheel. The people of Mesopotamia (now Iran and Iraq) certainly
knew about the ratio of diameter to circumference. The Egyptians knew
it, as well. They gave it a value of 3.16. Later, the Babylonians figured it
to 3.125. But it was the Greek mathematician Archimedes who really got
serious about the ratio. He was the one who figured that the ratio was less
than 22/7, but greater than 221/77. But pi wasn’t called “pi” until William
Jones, an English mathematician, started referring to the ratio with the
Greek letter pi, or “p”, in 1706. Even so, pi really didn’t catch on until
the more famous Swiss mathematician, Leonhard Euler, picked up on it
in 1737. Thus, pi evolved through the contribution of several individuals

and cultures.

Utah State Office of Education/Utah State University
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Before beginning this activity, students should understand how to
identify and measure the diameter and circumference of an object. They
should also be familiar with metric and standard units of measurement.

Research Basis

Beto, R. (2004). Assessment and Accountability: Strategies for Inquiry-Style Discussions.
Teaching Children Mathematics, 10(9) pp. 450-454.

“In inquiry-based instruction, students play the lead role while the
teacher makes sure that students are listening to one another and building
meaning from one another’s work...When students work on problems
alone, share strategies, then practice the new strategies, they build
flexibility from seeing one problem solved in multiple ways; accuracy
arises from using these strategies to verify answers and justify solutions.”

Assessment Suggestions

* Make informal observations while students work in groups.
Observe the ways in which they select and measure items. Make
sure that they demonstrate a sound understanding of the concepts.

* Use the Teacher Assessment Sheet to keep a record of each
student’s level of understanding. This rubric focuses on concepts
of reasoning, and is derived from the intended learning outcome
for this activity.

*  Saving Sir Cumference worksheets.

Invitation to Learn

Arrange students in groups of three to four. Introduce Sir Cumference
and the Dragon of Pi. Have students listen carefully to the story as you
begin reading (pages 1-12 only).

Instructional Procedures

1. Abruptly stop the book and display The Circle’s Measure
(overhead) for the class to read. Tell the students that instead of
continuing the book, it is their job to solve the riddle and save Sir
Cumference before he is slain by the knights.

2. Carefully reveal the Erlenmeyer flasks and place one flask near
each group of students. Tell the students not to touch the flasks.

Note: The students will be curious to know what is in each flask.
Allow them to remain curious and reassure them that they will
soon learn more about the flasks.
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Give a Saving Sir Cumference worksheet to each student.
Students complete Part A individually (Think). Encourage
students to share their ideas and thoughts with their group
(Pair). Allow 2-3 students to discuss their ideas with the class
(Share).

Note: This time dedicated to class discussion is critical. If a
student does not bring up circumference and diameter, help
them make this connection.

After the students understand that circumference and diameter
are the two measurements involved in this problem, open Sir
Cumference and the Dragon of Pi and tell the students that we
will now read to find out what the boy, Radius, has done (pages
14-18 only).

By now the students may understand that there is a connection
between diameter and circumference and that the answer is very
close to 3. If this is not generally understood, hold a brief
discussion before moving on.

Experiment with various objects to find the true answer to the
problem. Direct the students’ attention to Part B of the
worksheet. Model how to measure the circumference and
diameter of an object in centimeters and record the data in a
table. (String or yarn may be used to wrap around circular
objects and then held against a measuring tape.) Give several
objects to each group of students. Students may work in groups
to make the measurements, but should record the data
individually.

Circulate around the room as groups work on the tables, taking
notes on the various strategies students are using. When a group
finishes, direct them to begin Part C of the assignment.

Note: You could save some time by doing Part C as a class.
Create a coordinate grid on a large piece of grid paper prior
to the start of the activity. Have each group plot their data
points on the class graph.

When most students have completed Part C, regain the attention
of the class and discuss their findings. Guide the discussion by
asking the following questions:

a. By looking at the data, can you see any relationships? (The
graphs should be very close to a straight line, which indicates
that there is a direct/linear relationship between diameter and
circumference.)

Utah State Office of Education/Utah State University
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Materials

For teacher:

4

a

4

N

Sir Cumference and the
Dragon of Pi: A Math
Adventure

The Circle’s Measure
overhead

Saving Sir Cumference
overhead

Small bottle of bleach

For each group:

4

N

Several circular objects
(e.g., soda cans,
records, CD’s,
wastebaskets, paper
plates, coins, etc.) You
may ask students to
bring objects from
home.

1 recipe Dragon’s
Breath: 1 Erlenmeyer
flask filled with 100 ml
of water and 2 drops of
green food coloring,
sealed with a rubber
stopper. Attach a copy
of “The Circle’s
Measure” to each flask.

Note: If flasks are not
available, you may use
sealed jars or bottles.

Eyedropper

For each student:

4

| I W W W

Saving Sir Cumference
worksheet

Measuring tape (metric)
Pencil
String or yarn

Centimeter grid paper
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b. How much bigger is the circumference than the diameter?
(About three times bigger.)

9. Encourage the students to find a more exact number. After the
students have identified a more exact number (3.1 or 3.2) you
may introduce the symbol & (pi) to represent the ratio of the
circumference to diameter of a circle.

Note: For our purposes, 3.14 is a close enough approximation of
pi, however, for the curious student, the value of m to nine
decimal places is 3.141592654. This is still an approximate of
the number whose decimal expansion has no end.

10. Have students test their claim by finding the diameter and
circumference of a new object. Then complete Part D.

Optional: After students have solved the problem, tell them that
they have found the dose required to change Sir Cumference
back into a knight. Give an eyedropper to each group. Have
one student from each group come to the front of the room to
collect three drops of the potion (bleach). Allow each group to
add 3 or 3.14 drops of bleach to their flask. The color of the
water will gradually change from green to blue.

11. Reward the students by reading the remainder of the book.

Curriculum Extensions/Adaptations/Integration

e Challenge students to write their own mathematical poem or
riddle using the words circumference, pi, and diameter.

* Hold a pi competition. Challenge students to memorize as many
digits of pi as possible. One week later, ask students to write
down the number pi as accurately as possible. The student(s) with
the number written down correctly and with the most digits wins!

* National Pi Day is March 14th (3.14). March 14th is also Albert
Einstein’s birthday.

* Hand out five index cards to each student or group of students.
Write the words circumference, radius, diameter, area, and
volume on the board. Ask the students to write one word on the
top of each card. Encourage students to use a thesaurus or other
reference material to write synonyms, definitions, and examples
of each word on the back of the card. Students then arrange the
cards in a manner that makes sense to them. (The students may
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arrange alphabetically, from least to greatest, or cluster the cards
in groups.) Have several groups present and justify their
arrangements.

Resources

Books

Fractals, Googols and Other Mathematical Tales, by Theoni Pappas;
ISBN 0933174896

Sir Cumference and the First Round Table: A Math Adventure, by
Cindy Neuschwander and Wayne Geehan; ISBN 1570911606

Sir Cumference and the Dragon of Pi: A Math Adventure, by Cindy
Neuschwander and Wayne Geehan; ISBN 1570911649

Sir Cumference and the Great Knight of Angleland: A Math
Adventure, by Cindy Neuschwander and Wayne Geehan;
ISBN 157091169X

How Big Is a Foot?, by Rolf Myller; ISBN 0440404959

Web sites

http://www facade.com/legacy/amiinpi/
Enter your birth date into this Web site and see where the same
number sequence occurs in .

http://www.ballandclaw.com/upi/pi.50000.html
P1 to 50,000 digits

Family Connections

* Encourage students to test their family members’ knowledge of pi,
diameter, and circumference the next time they eat pizza or pie.

Utah State Office of Education/Utah State University 8-7
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The Circle’s Measure Labels

Copy onto cardstock, cut out, and attach to Erlenmeyer flasks.

The Circle’s Measure

Measure the middle and circle around,
Divide so a number can be found.
Every circle, great and small—

The number is the same for all.

It's also the dose, so be clever,

Or a dragon he will stay...

forever...

The Circle’s Measure

Measure the middle and circle around,
Divide so a number can be found.
Every circle, great and small—

The number is the same for all.

It's also the dose, so be clever,

Or a dragon he will stay...

forever...

The Circle’s Measure

Measure the middle and circle around,
Divide so a number can be found.
Every circle, great and small—

The number is the same for all.

It's also the dose, so be clever,

Or a dragon he will stay...

forever...

The Circle’s Measure

Measure the middle and circle around,
Divide so a number can be found.
Every circle, great and small—

The number is the same for all.

It's also the dose, so be clever,

Or a dragon he will stay...

forever...

The Circle’s Measure

Measure the middle and circle around,
Divide so a number can be found.
Every circle, great and small—

The number is the same for all.

It's also the dose, so be clever,

Or a dragon he will stay...

forever...

The Circle’s Measure

Measure the middle and circle around,
Divide so a number can be found.
Every circle, great and small—

The number is the same for all.

It's also the dose, so be clever,

Or a dragon he will stay...

forever...

The Circle’s Measure

Measure the middle and circle around,
Divide so a number can be found.
Every circle, great and small—

The number is the same for all.

It's also the dose, so be clever,

Or a dragon he will stay...

forever...

The Circle’s Measure

Measure the middle and circle around,
Divide so a number can be found.
Every circle, great and small—

The number is the same for all.

It’'s also the dose, so be clever,

Or a dragon he will stay...

forever...

Utah State Office of Education/Utah State University
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The Circle’s Measure

Measure the middle and circle around,
Divide so a number can be found.
Every circle, great and small—

The number is the same for all.

It's also the dose, so be clever,

Or a dragon he will stay...
forever...

8-10 Elementary CORE Academy 2005
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Name

Saving Sir Cumference

Help Radius and Lady Di of Ameter save Sir
Cumference! The answer to this problem lies in the poem. The Circle’s
Can you solve the riddle?
Measure
Part A
Carefully read the poem, The Circle’s Measure. Then Measure the middle and
answer the following questions: circle around,
1. What do you think is meant by “measure the middle Divide so a number can be
and circle around?” found. .
Every circle, great and
small—
The number is the same
for all.
It’s also the dose, so be
clever,
Or a dragon he will stay...
forever...
2. According to this poem, what two numbers should

you “divide?”

Part B

Use a measuring tape to find the diameter and circumference of several circular objects.
Discuss with your group how to record your data. Create a table below.

Utah State Office of Education/Utah State University 8-11
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8-12

Part C

Use a piece of centimeter grid paper to make a coordinate graph like the one below. Use the
horizontal axis for diameter and the vertical axis for circumference. Plot the data points for

each object your group measured on the graph.

Circumference

Diameter

Part D

Study your table and your graph. Look for patterns and relationships that allow you to
predict the circumference using the diameter. Test your ideas on other circular objects. Once

you think you have found a pattern, answer the questions below:

1. What is the relationship between the diameter and the circumference of a circle?

2. What dose should Radius give Sir Cumference? How do you know this is the correct

dose?

Elementary CORE Academy 2005
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Centimeter Grid

Utah State Office of Education/Utah State University 8-13
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Tomb Robbers

Math
Standard
IV

Objective
2

Connections

8-14

Standard IV:
Students will understand and apply measurement tools and techniques.

Objective 2:
Determine measurements using appropriate tools and formulas.

Intended Learning Outcomes:
3. Reason mathematically.

Content Connections:

Background Information

The ancient Babylonians established a system for measuring angles in
degrees. They set the measure of an angle that completely surrounds a
point at 360°. This number was likely chosen because the Babylonians
used a number system based on 60, or because 360 has many factors.

When looking at angles, students may struggle to appropriately
measure angles because they are based on the number 360. The
benchmark strategy is a useful strategy for students to use when dealing
with these abstract concepts. This strategy teaches students useful
benchmarks, or reference points, to use when measuring objects. Some
common angle benchmarks are 45°,90°, 180°, and 360°.

We often talk of benchmark angles.
Although students may have difficulty
relating to specific angle measures,
many students understand what a 180°-
turn or a 360°-turn is in the context of
snowboarding. Another common
example of angles is seen in the marks T 23
on a clock.

In this activity, students identify
benchmark angles as they are
embedded into a circle grid like the one
shown here.

Circular grids are similar to coordinate grids. As with coordinate
grids, circular grids are used to identify the locations of points given by
ordered pairs. Astronomers often use circular grids to identify objects in
the night sky. To locate points on a circular grid, start at the vertex
(center), move out the number of units given by the first coordinate, and
then move counterclockwise along that circle the number of degrees
indicated by the second coordinate.

Elementary CORE Academy 2005




Vocabulary terms used in this lesson:

angle—The opening between two straight lines that meet at a vertex,
measured in degrees or radians. The sides of an angle are rays that
have the vertex as a starting point.

coordinate grid— A two-dimensional system in which the coordinates
of a point are its distances from two intersecting, straight lines
called axes.

coordinates— An ordered pair of numbers that identify a point on a
coordinate plane or grid.

Research Basis

Joram et. al., (2005). Children’s Use of the Reference Point Strategy for Measurement
Estimation. Journal for Research in Mathematics Education, 36(1), 4-23.

“Mathematics educators frequently recommend that students use
strategies for measurement estimation, such as the reference point or
benchmark strategy... Relative to students who did not use a reference
point, students who used a reference point had more accurate
representations of standard units and estimates of length.”

Assessment Suggestions

* Give an Angle Summary worksheet to each student. Ask them to
first record their estimates of the angles, then to check their
measures using an angle ruler.

Invitation to Learn

1. Give a Star Spangled worksheet to each student. Allow students
two minutes to estimate the measure of all of the angles on
their page. Show students that angle measurements are usually
recorded near the vertex of two lines and labeled with a ° sign,
but do not discuss which objects have angles and which ones do
not—allow the students to discover this as they go along. Start
the timer.

2. At the end of the allotted time, have the students put their
pencils down and hold a brief discussion on the assignment.
Prompt student’s thinking with the following questions:

a. What shapes can you identify and name on this page?

b. Are there any quadrilaterals on this page (rectangles,
parallelograms, etc.)?

Utah State Office of Education/Utah State University
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Materials

For teacher:

[ Timer

For each student:

[  Star Spangled
worksheet

[ Angle ruler (or
protractor)
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Materials

For teacher:

4

4

a

Tomb Robbers Game
Board I overhead

Using Circle Grids
(overhead)

Timer

For each student:

a

4
4

a

Angle ruler (or
protractor)

Pencil

Tomb Robbers Game
Board 1

Tomb Robbers Game
Board 2

c. Which shapes have angles? Which shapes do not have angles?
Why?

. Next, demonstrate how to use an angle ruler. Give each student an

angle ruler and allow students four to five minutes to check their
estimates.

Instructional Procedures

1.

Place students in pairs for this activity. Students may play against
a partner or in teams of two.

Display an overhead transparency of the Tomb Robbers Game
Board 1.

Explain that grid systems do not always have to be square. In fact,
astronomers use circular grids frequently.

Explain the rules of play (see Using Circle Grids overhead). Play
a brief game as a class.

5. Distribute a Tomb Robbers Game Board 1 to each team.

Allow teams to play the game several times, using both game
boards. Encourage each student to keep a journal entry of his/her
strategies.

Have a class discussion about the game. Ask students to report
their winning strategies. Focus the discussion on what they have
learned about angles. You may want to create a new circular grid
with 20°-angle intervals (see Tomb Robbers Game Board 2) on an
overhead and have students tell you how to locate points on it.

Curriculum Extensions/Adaptations/Integration

Students create a 15° benchmark game board. They can use this
board to play again or can take them home to play
Four-In-A-Row with a family member (see family connections).

Elementary CORE Academy 2005
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Resources

Books

What'’s Your Angle, Pythagoras?, by Julie Ellis and Phyllis Hornung;
ISBN 1570911509

Angles Are Easy As Pie, by Robert Froman and Byron Barton;
ISBN 069000916X

Key to Geometry: Angles, by Hawley, Suppes, Gearhart, and
Rasmussen; ISBN 0913684767

Secret Treasures and Magical Measures: Adventures in Measuring:
Time, Temperature, Length, Weight, Volume, Angles, Shapes and
Money, by Chris Kensler; ISBN 0743235258

The Greedy Triangle, by Marilyn Burns; ISBN 0590489917

Web sites

http://www kidport.com/Grade6/Math/MeasureGeo/MeasuringAngles.
htm
Estimate various angle measures and then check to see if you are
correct.

http://www.math.psu.edu/geom/koltsova/section2.html
An overview of various types of angles and angle measurements.

http://www.exploratorium.edu/baseball/scientificslugger.html
Use this Shockwave demonstration to see how the type of pitch,
angle of ball, and speed of bat swing can affect how and where
you hit the ball. Can you figure out what you need to get a home
run?

http://dsc.discovery.com/convergence/greatpyramid/tombrobber/tombr
obber.html
Read about the daily life of a tomb robber.

Family Connections

* Use the Tomb Robbers Game Boards to play Four-In-A-Row. This
game is similar to Tic-Tac-Toe. Before making a move, each
player must accurately say the coordinates of a point. They may
then place an “X” or “O.” over their point. The first player to get
four marks in a row wins.

Utah State Office of Education/Utah State University 8-17
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Name

Angle Summary

Record your angle estimate. Check your estimate using an angle ruler or other measuring

device. Record the actual measure.

/ .

i

<« \\\\\\\\\\\\\\\\\>‘
Internal: Estimate: Actual: Internal: Estimate: Actual:
External:  Estimate: Actual: External:  Estimate: Actual:
Total: Estimate:_ Actual: Total: Estimate:_ Actual:___

| L» | 7
Internal: Estimate: _ Actual: Internal: Estimate: Actual:
External:  Estimate: Actual: External:  Estimate: Actual:
Total: Estimate: Actual: Total: Estimate: Actual:

5. 6.
< \ \

Internal: Estimate: Actual: Internal: Estimate: Actual:
External: Estimate: Actual: External: Estimate: Actual:
Total: Estimate: Actual: Total: Estimate:_ Actual:__

7. 8. 7
Internal: Estimate: Actual: Internal: Estimate:____ Actual:_______
External: Estimate: Actual: External: Estimate:_ Actual:
Total: Estimate: Actual: Total: Estimate:____ Actual:

8-18
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Name

Star Spangled

=
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Using Circle Grids

You can use a coordinate grid to plot and locate 6
points in ordered pairs. To locate a point, start at (0, 0)
and move over the number of units given by the first >
coordinate, and then move up the number of units given A A
by the second coordinate. b
3
What are the coordinates of the following points? X B IR
A=(C , )
1
B=(C ., )
C
C=C , ) .
0 1 2 3 4 5 6

Circular grids are similar to coordinate grids. Astronomers
often use circular grids to identify objects in the night sky. To D
locate points on a circular grid, start at the vertex and move
out the number of units given by the first coordinate of an
ordered pair. Then move counterclockwise along that circle .
the number of degrees indicated by the second coordinate. 12 [30

Try to find the circular coordinates of the following points:
D=(C , )
E=(C ., )

Tomb Robbers Rules & Directions

Goal: Find your opponent’s treasure before s/he finds yours! The player who finds all
four treasure items first wins!

1. Each player begins by secretly hiding his/her treasure in his/her tomb. Record the
coordinates of each item in the My Hidden Treasure box.

2. Your teacher will tell you which player begins first.

3. To begin, name a coordinate pair you think the treasure is in. Your partner will check
his/her game board, and then tell you “Hit” or “Miss.” Use the circle grid and My
Partner’s Hidden Treasure box to make notes and record your moves.

4. A player must give correct coordinates before s/he can move. If a player repeats
coordinates, s/he loses a turn.

8-22 Elementary CORE Academy 2005
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Name

Four-In-A-Row Game Boards

1 2 §O 1 2 §O
1 2 §O 1 2 §O
1 2 §O 1 2 §O
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The Northern Lights

Math
Standard
IV

Objective
2

Connections

8-24

Standard IV:
Students will understand and apply measurement tools and techniques.

Objective 2:
Determine measurements using appropriate tools and formulas.

Intended Learning Outcomes:
2. Become mathematical problem solvers.

Content Connections:
Science 11I-1 & 2

Background Information

Auroras are the beautiful curtains of colored light that are commonly
seen in the Arctic and Antarctic regions of Earth. They have a long
history of sightings by humans for over 3,000 years. Like lightening and
earthquakes, the auroras are natural events.

Auroral light is created by interactions between the sun and Earth.
The sun is a mass of electrically charged particles (in the form of a gas).
The sun is so hot that it’s outer layers blow away in the form of solar
wind. It takes an average of three days for this wind to reach Earth. In
general, Earth’s protective atmosphere and magnetic field protect the
planet from this solar wind. Instead of penetrating our atmosphere,
particles from the sun collect around Earth and gather in a cavity called
the magnetosphere.

Energized electrons from the sun collide with oxygen and nitrogen in
Earth’s atmosphere, producing colorful arrays in Earth’s magnetosphere.
The different colors of the auroras are created depending on the
molecules and altitude of collision. A yellow-green color is the result of
an oxygen collision at 100 km. Red auroras occurs at 300 km. Blue light
results from ionized nitrogen molecules, and a purplish-red color is the
result of neutralized nitrogen molecules.

It is easy to graph the auroral zone using
angles and a geographic circular grid of the
Northern Hemisphere. This activity is a
great follow-up to “Tomb Robbers.” Prior to
this activity, students should be familiar
with benchmark angles and the circular grid
system. They should be able to plot points
on a circular grid and estimate and draw
angles with minimal error.

80 |70 |60
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In this activity, students use a
circular coordinate grid to plot zones of
auroral activity.

This grid system is different than a
coordinate grid because it is circular. 0
Astronomers often use circular grids to 80 J70  Jeo
identify objects in the night sky. To
locate points on a circular grid, start at
the vertex and then move out to the
latitude given by the first coordinate of
an ordered pair, then move
counterclockwise along that circle the number of degrees indicated by the
second coordinate.

(80° latitude, 135° longitude)

Vocabulary terms used in this lesson:

angle—The opening between two straight lines that meet at a vertex,
measured in degrees.

coordinate grid— A two-dimensional system in which the coordinates
of a point are its distances from two intersecting, straight lines
called axes.

coordinates— An ordered pair of numbers that identify a point on a
coordinate plane or grid.

latitude— A geographic coordinate measured from the equator with
positive values going north and negative values going south.

longitude— A geographic coordinate measured from the Prime
Meridian (0° longitude) with positive values going east and
negative values going west.

Research Basis

Joram et. al., (2005). Children’s Use of the Reference Point Strategy for Measurement
Estimation. Journal for Research in Mathematics Education, 36(1), 4-23.

“Mathematics educators frequently recommend that students use
strategies for measurement estimation, such as the reference point or
benchmark strategy... Relative to students who did not use a reference
point, students who used a reference point had more accurate
representations of standard units and estimates of length.”

Assessment Suggestions

* Have students complete the Southern Lights worksheet.

Utah State Office of Education/Utah State University
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Materials
For teacher:

(d  Photos of the Northern
Lights

For each student:

(4 Angle ruler (or
protractor)

A Colored pencils

d  Where to Find An
Aurora worksheet

A Southern Lights
worksheet

d  Atlas

8-26

Invitation to Learn

e Display several photos of the Northern Lights for the students.
Use some of the following questions to guide a brief class

discussion:

— Do you recognize anything in these photos?

— Has anyone ever seen the Northern Lights?

— Where would you go to see the Northern Lights?

— How are these colors created?

— What is the connection between the Northern Lights and

mathematics?

Instructional Procedures

1. Have students work alone or in pairs for this activity.

2. Distribute a Where to Find an Aurora worksheet to each student.

3. Have students label the latitude lines as follows:

4. Next have students estimate and label the unmarked longitude

lines.

270°

225°

315°

180°

135°

90°

45°

Elementary CORE Academy 2005
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5. Have students plot the points onto the geographic circular grid for
the outer ring. The points are identified as ordered pairs
(longitude, latitude).

Note: If students are doing this activity after completing “Tomb
Robbers,” you will want to point out that 0° begins at the
bottom of the coordinate grid and angles move from this point
in a counterclockwise direction.

6. Have students connect the points in the outer ring, then plot the
points in the inner ring.

7. Using the scale 1 cm = 1,400 km, have students measure the
approximate distance (width) of the ring. To have students find
the range of widths, help them take measurements of both, the
shortest and longest distances between the inner and outer rings.

8. Have students color in the ring with their favorite auroral colors.

9. Using an atlas and the student’s Where to Find An Aurora
worksheet, hold a class discussion on the following questions:

— Where would you travel in North America to see an aurora?
—  Where is the center of the auroral oval located?
— How far is the center from the North Pole?

— What is the range in widths of the auroral oval (in
kilometers)?

— If you were located at (205°, 65°), where would you look in
the sky to see an aurora?

— If you were located at (290°, 60°), where would you look in
the sky to see an aurora?

Curriculum Extensions/Adaptations/Integration

* Qo to the following Web site to study Earth’s magnetic field with
a soda bottle magnetometer.
http://www.image.gsfc.nasa.gov/poetry/workbook/magnet.html

* Research the possibility of auroras on other planets/moons. Do
auroras only occur where there is an atmosphere?
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Resources

Web sites

http://www.iww.is/art/shs/pages/thumbs.html
Click on these amazing pictures of the aurora borealis and read
explanations of them in the captions.

http://virtual.finland.fi/finfo/english/aurora_borealis.html
Information on the folklore and origins of these cools celestial
lights. Includes a video of the phenomenon.

http://vathena.arc.nasa.gov/curric/space/aurora/
Facts, pictures, and a movie of the Northern Lights.

http://www.exploratorium.edu/learning_studio/auroras/
Learn all about the Northern Lights, what causes them, and where
they can be found in this site from the Exploratorium.

http://www.geo.mtu.edu/weather/aurora/images/space
Pictures of the Northern Lights taken from space.

http://www.northern-lights.no/
This amazing resource has information on the science behind the
aurora borealis, explanations for the lights throughout history,
descriptions of different patterns, and lots more, including some
amazing photos.
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Name

Where to Find An Aurora

Math IV-1 & 2—Activities

Outer Ring of Auroral Oval Inner Ring of Auroral Oval

Point 1 (90, 65) Point 7 (0, 60) Point1 (90, 78) Point 7 (0, 75)
Point2 (135, 64) Point 8 (320, 63) Point2 (135, 72) Point8 (320, 72)
Point3 (180, 60) Point9 (315, 60) Point3 (180, 70) Point9 (315, 70)
Point 4 (225, 55) Point 10 (300, 60) Point 4 (225, 67) Point 10 (300, 67)
Point 5 (270, 50) Point 11 (245, 50) Point 5 (270, 65) Point 11 (245, 62)
Point6 (45, 63) Point 12 (200, 58) Point 6 (45, 67) Point 12 (200, 70)
180°
270° 90°
O o
Scale: 1 cm = 1,400 km
Approximate Width:
Shortest Distance: km Longest Distance: km Range: km

Utah State Office of Education/Utah State University 8-29



Academy Handbook Sixth Grade
Name

Southern Lights

Auroras are also visible in the southern hemisphere. Use the diagram below to find and
correctly label the coordinates for missing points.

Outer Ring of Auroral Oval Inner Ring of Auroral Oval

Point 1 (225, 45) Point 7 (135, 62) Point1 (225, 65) Point7 (135, 67)
Point2 (45, 57) Point 8 (67, 55) Point2 (45, 70) Point 8 (67, 65)

Point3 (270, 52) Point9 (180, 52) Point3 (270, 62) Point9 (180, 66)
Point4 (350, 60) Point 10 (157, 60) Point4 (350, 69) Point 10 (157, 70)
Point5 (112, 50) Point 11 (247, 50) Point5 (112, 62) Point 11 (247, 65)
Point6 (315, 57) Point 12 (292, 55) Point6 (315, 70) Point 12 (292, 67)

180°

225° 135°

270° 90°

315° 45°

[e]
O Scale: 1 cm = 1,400 km

Approximate Width:
Shortest Distance: km Longest Distance: km Range: km
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Spacing Out the Solar System

Standard IV:
Students will understand and apply measurement tools and techniques.

Objective 2:
Determine measurements using appropriate tools and formulas.

Intended Learning Outcomes:
5. Make mathematical connections.

Content Connections:
Science I1I-1

Background Information

This activity encourages students to apply their problem-solving skills
to measurement as they measure circular objects and make connections to
the planets. Measuring circular objects can sometimes be challenging.
One way to measure the circumference of an object is to use a piece of
yarn or string. Measure around the object using the yarn. Then lay the
yarn against a ruler to find the correct distance. Once the circumference
is found, the diameter can be found by dividing the circumference by .
Likewise, if the diameter of an object is known, the circumference can be
found by using the formula: ¢ = m x d.

The interrelationship between circumference and diameter allows us
to make valuable conjectures in science. Astronomers measure the
diameter of distant objects in space and then use the ¢ = & x d formula to
estimate that object’s circumference and architects must use the
relationship of circumference and diameter whenever creating circular
objects.

Vocabulary terms used in this lesson:
circumference—The perimeter of a circle.
diameter — A chord that goes through the center of a circle.

metric system— A system of measurement based on tens. The basic
unit of length is the meter. The basic unit of mass is the gram. The
basic unit of capacity is the liter.

pi—The ratio of the circumference of any circle to its diameter,
approximately equal to 3.14.

Utah State Office of Education/Utah State University

Math IV-1 & 2—Activities

Math
Standard
IV

Objective
2

Connections
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Materials
For each group:
3  Planet Cutouts

[  Measuring devices
(metric rulers,
measuring tape, string
or yarn, etc.)

For each student:

3  Ir’s All Relative 1
worksheet

(d Calculator

8-32

Assessment Suggestions

Circulate around the room and make informal assessments while
the students work. Make sure you aren’t moving too quickly
through this activity and that the students understand why this
activity requires so many steps. You may wish to take notes on
specific misconceptions or questions that arise. You can address
these questions at the end of the lesson.

It’s All Relative worksheets.

You may choose to assign one of the curriculum extensions as an
assessment piece.

Invitation to Learn

Hold up an object 1 cm in diameter. Show the students that the
diameter of this object is 1 cm and explain that it represents Mercury.
Have a quick scavenger hunt to find objects that represent Jupiter, Pluto,
and Earth. Students search the room and record objects in their journal.

Answers: Jupiter: 28.6 cm

Pluto: 0.5 cm
Earth: 2.5 cm

Instructional Procedures

Divide the class into nine groups for this activity.
Give the It’s All Relative I worksheet to each student.

Display a packet of Planet Cutouts. In each packet are cutouts for
the nine planets, but they are not labeled. Each planet has a line
drawn through the center of it (the diameter) and we know (from
our worksheets) the circumference of each planet. Is there any
way we can figure out what planet each circle corresponds to?
Allow the students to discuss their strategies in their groups. Then
hand out one set of cutouts and several measurement supplies to
each group and encourage them to match each cutout to the
correct planets.

Circle around the room as students work on this problem. Make
sure that students understand the connection between diameter
and circumference (c = m x d) and that they are using metric units
of measurement.
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Once groups have made the connections, have them complete the
blank column on the It’s All Relative 1 worksheet. After all groups
have matched the circles to the planets, go around the room and
have groups quickly present the strategies they used while you
check for understanding.

Curriculum Extensions/Adaptations/Integration

Assign a planet to each group. Have each student record their
assigned planet on the top of their It’s All Relative 2 worksheet.

Tell the students that they will now use their planet to construct a
class-sized scale model of the solar system.

Display the sun (helium balloon). Ask the students the
following questions:

— Is the sun accurately drawn to scale? (No)

— What are some of the problems with the size of this sun?
(It’s too small. A sun accurately drawn to scale would fit
more than 1,000,000 Earth’s inside it. It’s three-dimensional
and our planets are only two-dimensional. A scale model of
the sun would have a diameter of 270 cm.)

— What is true about the sun? (It’s yellow in appearance. It
contains helium. It is the center of our solar system., etc.)

Once you have resolved the sun-scale issue, tell the students
that we need to figure out how far each planet is from the sun.

Direct the student’s attention to the It’s All Relative 2 worksheet.
Tell each group to find his/her planet and practice reading the
actual distance from the sun (e.g., “Jupiter is seven hundred
seventy eight million, four hundred twelve thousand, ten
kilometers from the sun.”). This is a good opportunity to teach
students not to use the word “and” when reading whole numbers.

Ask students to convert the distance from the sun to a form of
scientific notation using a base of 10°. Once students have
completed the measurement for their planet, encourage them to do
the same for the other planets.

Note: What the students are doing here is not technically referred
to as scientific notation. True scientific notation would be
written with whole numbers between O and 10.

As a class, divide the prefix of each scientific notation by 30 to
find the number of toilet paper sheets from the sun.

Utah State Office of Education/Utah State University

Math IV-1 & 2—Activities

Materials

For teacher:

a

Yellow helium balloon
on a string

For each group:

4
4
a

Roll of toilet paper
Scissors

Tape

For each student:

a

It’s All Relative 2
worksheet
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8-34

Hand out a roll of toilet paper to each group. Model how to count
and cut sheets. You may also want to model how to make
estimates for partial sheets. Encourage students to be very
accurate in their measurements by using various estimation
strategies.

Find a large open area outside. Place the sun at the center of the
model. Have groups stand around the sun and roll their toilet
paper outward. Students tape their planet cutouts to the end of
each toilet paper roll.

After the model is constructed, students write a reflective journal
piece about what they learned from this activity.

Family Connections

Students create a scale object for the planetoids Quaoar and Sedna
at home.

Create a scale model of the sun using yellow chart paper and art
supplies at home.
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Math IV-1 & 2—Activities

Planet Cutouts—Mercury

o O O O

o O O O
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Planet Cutouts—Venus

O OO
OO OO
O OO
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Planet Cutouts—Earth

D C
D C
D C
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D C

D C
D C
D C




Academy Handbook Sixth Grade

Planet Cutouts—Mars

SIRCIRCIRS
o O O

o O O O
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Math IV-1 & 2—Activities

Planet Cutouts—jupiter

8-39
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Planet Cutouts—-Saturn
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Math IV-1 & 2—Activities

Planet Cutouts—Uranus

ah

]
&
N
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Planet Cutouts—Neptune

ah

]
ah
N
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Math IV-1 & 2—Activities

Planet Cutouts—Pluto

c o O O O

c o0 ©o O O
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It’s All Relative 1

Planet _ Actual Scale Diameter Circumference
Diameter (km) (cm) (cm)
Mercury 4,879 X 7T 3.1
Venus 12,104 X T 7.5
Earth 12,756 X T 7.9
Mars 6,794 X 7 4.1
Jupiter 142,984 X 7T 89.8
Saturn 120,536 X T 75.7
Uranus 51,118 X 7T 32.0
Neptune 49,528 X T 31.1
Pluto 2,360 X 7 1.57

Explain (in writing) the strategy you used to find the correct planet.
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Math IV-1 & 2—Activities
Name

Planet:

It’s All Relative 2

Approximate

Planet Distance to Scient.ific Divide by 30 VP s 2
Sun (km) Notation Sun
Mercury 57,909,175 +30
Venus 108,208,930 +30
Earth 149,597,890 +30
Mars 227,936,640 +30
Jupiter 778,412,010 +30
Saturn 1,426,725,400 +30
Uranus 2,870,972,200 +30
Neptune 4,498,252,900 +30
Pluto 5,905,376,200 +30
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It’s All Relative 1

Teacher Key
Planet _ Actual Scale Diameter Circumference

Diameter (km) (cm) (cm)
Mercury 4,879 1.0 X 7T 3.1
Venus 12,104 2.4 X 7 7.5
Earth 12,756 25 X 7 7.9
Mars 6,794 1.3 X 7 4.1
Jupiter 142,984 28.6 X T 89.8
Saturn 120,536 24 1 X T 75.7
Uranus 51,118 10.2 X 7T 32.0
Neptune 49,528 9.9 X T 31.1
Pluto 2,360 0.5 X 7 1.57

Explain (in writing) the strategy you used to find the correct planet.

8-46
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Math IV-1 & 2—Activities

It’s All Relative 2

Teacher Key
Planet A&Ef::lfﬂe S Divideby30 1@ Sneetsto

Sun (km) Notation Sun
Mercury 57,909,175 58 x 10° + 30 1.9
Venus 108,208,930 108 x 10° + 30 3.6
Earth 149,597,890 150 x 10° + 30 5
Mars 227,936,640 228 x 10° =30 7.6
Jupiter 778,412,010 778 x 10° =30 25.9
Saturn 1,426,725,400 | 1,427 x 10° =30 47.6
Uranus 2,870,972,200 | 2,871 x 10° + 30 95.7
Neptune 4,498,252,900 | 4,498 x 10° + 30 149.9
Pluto 5,905,376,200 | 5,905 x 10° + 30 196.8
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Appendix

Name
Number Notation Table
number numeral scientific notation
one
ten
hundred
thousand

ten thousand

hundred thousand

million

ten million

hundred million

billion

ten billion

hundred billion

trillion

Describe any patterns you see in the table:

Utah State Office of Education/Utah State University
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Name

Planet Table

Complete the following table:

Planet Miles from the sun Mzs;;m:: Lh;astli’:nin
Mercury 35,000,000
Venus 6.5 x 10’
Earth 9.3x 10"
Mars 137,000,000
Jupiter 467,000,000
Saturn 850,000,000
Uranus 1.7 x10°
Neptune 2.7 x10°
Pluto 3,500,000,000

A4
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Appendix

Number Cards
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Name

square yellow.

Sieve of Eratosthenes

Appendix

. Put your finger on number 2. Count by twos and color the top left corner of each number

Put your finger on number 3. Count by threes and color the top right corner of each number

square orange.

. Put your finger on number 5. Count by fives and color the bottom left corner of each
number square green.

Put your finger on number 7. Count by sevens and color the bottom right corner of each

number square blue.

5. Color the remaining boxes red.

1 | 2| 3|4 5 |6 |7 /|81 910
11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
31 | 32| 33|34 3 | 3 | 37 | 38 | 39 | 40
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70
71 | 72 |73 | 74 | 75 | 76 | 77 | 78 | 79 | 80
81 | 82 | 83 | 84 | 85| 8 | 87 | 88 | 89 | 90
91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100
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Appendix

Manipulative Master
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Name

Appendix

Prove or Disprove

Prove or disprove these statements:

1.

Only three of the numbers below are prime numbers.
123 635 587 247 198 233 267 307 7101

There are 25 prime numbers between 1 and 100 and 25 prime numbers between
100 and 200.

. Each of the whole numbers between 1 and 50 can be written as a product of two or more

prime numbers.
Example:20=2x2x5

Every number from 1 to 100 can be written as the sum of two prime numbers.

Example: 18 =7 + 11

Create three more prove or disprove statements of your own.

Utah State Office of Education/Utah State University A-13



Academy Handbook Sixth Grade
Name

Base 10
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Name

Base 10 Blocks
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Geometric Shapes
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Number Cards

110

0.1

10%

1/5

0.2

20%

1/4

0.25

25%
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310

0.3

30%

2/5

0.4

40%

1/2

0.5

50%
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3/5

0.6

60%

710

0.7

70%

3/4

0.75

713%
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4/5

0.8

80%

9/10

0.9

90%

1.0

100%
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3/20

0.15

15%

7/20

39

39%

9/20

45

45%
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11/20

0.55

99%

13/20

0.65

65%

17/20

0.85

85%
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19/20 0.95 95%

113 0.3 33 %%

2/3 0.6 66 4%
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1/8

0.125

12.5%

3/8

0.375

371.9%

5/8

0.625

62.5%
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7/8

0.875

87.9%

6/15

0.4

40%

4/8

0.5

90%
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Name

Which Salary is the Best?

You want to buy a go-cart for $1000 and need to find a job to raise the money. You found job
openings to mow lawns with two different companies that have different pay scales. One company,
Lawns Are Us, will double your salary each day. You will earn $1 the first day, $2 the second day,
$4 the third day, $8 the fourth day, and so on. The second company, Smith Lawn Care will
increase your salary by $4 each day. You will make $4 the first day, $8 the second day, $12 the
third day, $16 the fourth day, and so on. Which company will help you reach the $1,000 needed to
buy a go-cart the fastest?

Appendix

Lawns Are Us Smith Lawn Care
Day Daily Salary Total Earnings Day Daily Salary Total Earnings
(Dollars) (Dollars) (Dollars) (Dollars)
1 1 1 4
2 2 2 8
3 4 3 12
4 8 4 16
5 16 5 20
6 6
7 7
8 8
9 9
10 10
1 1
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25
26 26
nth nth

Utah State Office of Education/Utah State University
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Appendix
Name

Patterns in Measurement

Length of Side

(cm) Perimeter (cm) Area (cm? Volume (cm?®)

1. What pattern do you notice in the perimeter results? Write a rule for the pattern.

2. What pattern do you notice in the area results? Write a rule for the pattern.
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3. What pattern do you notice in the volume results? Write a rule for the pattern.

Use the information from the table to draw the following graphs.

Perimeter Area
40 80
v 30 wn 60
= =
c 20 C 40
- 10 > 20
0O 1 2 3 45 6 7 8 0O 1 2 3 45 6 7 8
Length of Side Length of Side
Volume
800
» 600
=
< 400
= 200
0 1 2 3 45 6 7 8
Length of Side

4. Describe the shape of the perimeter graph.

5. Describe the shape of the area graph.

6. Describe the shape of the volume graph.

A-38 Elementary CORE Academy 2005



Appendix
Name

Balance or Tilt?

1. Find the values of the expressions on each side of the scale. Is the scale balanced or is it
tilted? If the scale does not balance, write which side will tilt down. Explain your answer.

Xx=5
3x+4 19
s=4
7 (s + 5) (5+2)+ (5s)
n=4
s=1

6 + 2s
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2. Find the variables that balance the scales.

S =

3° 5s+7

ey

5x 3f 4f+7°-5

6x+3 4x +7

ey
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Name
Grid 1—Translate (Slide) Grid 4—Translate (Slide)
A A
< » X < > X
\ 4 \ 4
Grid 2—Reflect (Flip) across the x-axis Grid 5—Translate (Slide)
A A
B » X < > X
¥ v
Grid 3—Reflect (FlipP across the y-axis Grid 6—Reflect (Flip) across the x-axis
A A
. > X . > X
\; Y
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Name
Rotating Triangles
Rotate full turn =360°
%
%77
Rotate 3/4 turn Rotate 1/4 turn

=270° =90°

Rotate 1/2 turn =180°
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Name

Let’s Get Weighing

1. What type of fruit did you bring?

2. Estimate what percent of the fruit is edible.

3. Estimate what percent of the fruit is nonedible.

4. Do your two estimates equal 100?

If they do not, adjust your estimates so they equal 100.

Scale Try #1 Try #2 Try #2 Avg. Weight

Type Metric | Standard | Metric | Standard | Metric | Standard | Metric | Standard

What is the cost?

1. What was the cost of your fruit per pound?

2. How much did your piece of fruit cost?

3. How much did the edible portion cost?

4. How much did the nonedible portion cost?
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Name

What Weighs More?

. Which weighs more —

A cup of uncooked rice or a cup of uncooked beans?

Which weighs more —

A cup of liquid milk or a cup of powdered milk?

. Which weighs more—

A cup of sugar or a cup of flour?

Which weighs more —

A cup of sand or a cup of powdered sugar?

. Which weighs more—

A cup of granulated sugar or a cup of brown sugar?

Which weighs more —

A cup of salt or a cup of shredded newspaper?

Bonus Questions

. Which weighs more —

A cup of skim milk or a cup of whole milk?

2. Which weighs more—

A-46

A cup of water or a cup of dehydrated water?
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Looking for Lengths in All the Right Places

Part A: Searching in the classroom

Use the descriptions below to find something that you can estimate as the same length. After
estimating, use a tool to measure its exact length and compare.

Description ltem Estimation Measurement

Something longer
than 50 centimeters

Something shorter
than 100 millimeters

Something bigger
than 15 feet

An item that is twice
your height

An item that is twice
as wide as it is tall

Something that is
about the same
length as width

Find one item. Find | 1. 1. 1.
a second item that is

about twice as long | 2. 2. 2.
as the first.

Part B: City Search
Using a map, find cities that match the following:

1. Find two cities that are about 200 miles apart.
2. Find the distance between Los Angeles, California, and your city.

3. Find the distance between San Francisco, California, and Baltimore, Maryland.
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Name

Saving Sir Cumference

Help Radius and Lady Di of Ameter save Sir
Cumference! The answer to this problem lies in the poem. The Circle’s
Can you solve the riddle?
Measure
Part A
Carefully read the poem, The Circle’s Measure. Then Measure the middle and
answer the following questions: circle around,
1. What do you think is meant by “measure the middle Divide so a number can be
and circle around?” found. )
Every circle, great and
small—
The number is the same
for all.
It’s also the dose, so be
clever,
Or a dragon he will stay...
forever...
2. According to this poem, what two numbers should

you “divide?”

Part B

Use a measuring tape to find the diameter and circumference of several circular objects.
Discuss with your group how to record your data. Create a table below.
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Part C

Use a piece of centimeter grid paper to make a coordinate graph like the one below. Use the
horizontal axis for diameter and the vertical axis for circumference. Plot the data points for

each object your group measured on the graph.

Circumference

Diameter

Part D

Study your table and your graph. Look for patterns and relationships that allow you to
predict the circumference using the diameter. Test your ideas on other circular objects. Once

A-50

you think you have found a pattern, answer the questions below:

1. What is the relationship between the diameter and the circumference of a circle?

2. What dose should Radius give Sir Cumference? How do you know this is the correct

dose?
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Centimeter Grid
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Four-In-A-Row Game Boards

1 2 §O 1 2 §O
1 2 §O 1 2 §O
1 2 §O 1 2 §O
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Where to Find An Aurora

Outer Ring of Auroral Oval Inner Ring of Auroral Oval

Point 1 (90, 65) Point 7 (0, 60) Point1 (90, 78) Point 7 (0, 75)
Point2 (135, 64) Point8 (320, 63) Point2 (135, 72) Point8 (320, 72)
Point3 (180, 60) Point9 (315, 60) Point3 (180, 70) Point9 (315, 70)
Point4 (225, 55) Point 10 (300, 60) Point4 (225, 67) Point 10 (300, 67)
Point5 (270, 50) Point 11 (245, 50) Point5 (270, 65) Point 11 (245, 62)
Point6 (45, 63) Point 12 (200, 58) Point6 (45, 67) Point 12 (200, 70)
180°
270° 90°
O o
Scale: 1 cm = 1,400 km
Approximate Width:
Shortest Distance: km Longest Distance: km Range: km

A-56 Elementary CORE Academy 2005



Appendix
Name

Southern Lights

Auroras are also visible in the southern hemisphere. Use the diagram below to find and
correctly label the coordinates for missing points.

Outer Ring of Auroral Oval Inner Ring of Auroral Oval

Point 1 (225, 45) Point 7 (135, 62) Point 1 (225, 65) Point7 (135, 67)
Point2 (45, 57) Point 8 (67, 55) Point2 (45, 70) Point 8 (67, 65)

Point3 (270, 52) Point9 (180, 52) Point3 (270, 62) Point9 (180, 66)
Point4 (350, 60) Point 10 (157, 60) Point4 (350, 69) Point 10 (157, 70)
Point5 (112, 50) Point 11 (247, 50) Point5 (112, 62) Point 11 (247, 65)
Point6 (315, 57) Point 12 (292, 55) Point6 (315, 70) Point 12 (292, 67)

180°

225° 135°

270° 90°

315° 45°

[o]
O Scale: 1 cm = 1,400 km

Approximate Width:
Shortest Distance: km Longest Distance: km Range: km
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Name

It’s All Relative 1

Appendix

Planet _ Actual Scale Diameter Circumference
Diameter (km) (cm)
Mercury 4,879 X 7T 3.1
Venus 12,104 X T 7.5
Earth 12,756 X T 7.9
Mars 6,794 X 7 4.1
Jupiter 142,984 X 7T 89.8
Saturn 120,536 X T 75.7
Uranus 51,118 X 7T 32.0
Neptune 49,528 X T 31.1
Pluto 2,360 X 7 1.57

Explain (in writing) the strategy you used to find the correct planet.
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Name

Planet:

It’s All Relative 2

Approximate

Scientific

TP Sheets to

Planet D;sl:ﬁrzﬁz ;o Notation Divide by 30 Sun
Mercury 57,909,175 +30
Venus 108,208,930 +30
Earth 149,597,890 +30
Mars 227,936,640 +30
Jupiter 778,412,010 +30
Saturn 1,426,725,400 +30
Uranus 2,870,972,200 +30
Neptune 4,498,252,900 +30
Pluto 5,905,376,200 +30
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