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FOREWORD

Guidelines for Teaching Grade 5 Mathematics is
designed to help teachers and other school district
personnel plan and teach fifth grade mathematics.
The publication presents the philosophy and
intent of the course and discusses the required
essential elements, TAAS instructional targets,
instructional strategies, and the use of technology
and manipulatives. Also included are sample
objectives and activities to illustrate how the
essential elements for fifth grade mathematics can
be taught. School district personnel may want to
use these suggestions to develop their own
curriculum decuments for the course.

We hope these guidelines will be useful in
planning and teaching mathematics in Grade 5
and in equipping the mathematics classroom.

Lionel R. Meno
Commissioner of Education
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Overview
of

Grade 5
Mathematics

Mission Statement

Guidelines for Teaching Grade 5 Mathematics is one in a series of five documents for the first
through the fifth grades designed to assist teachers and other school personnel in the planning and
teaching of elementary mathematics. The discussions of philosophy, goals, instructional
strategies, uses of technology and manipulatives, and aspects of evaluation are provided as starting
points for districts to begin the process of developing their own curriculum documents. The
essential elements of instruction for each grade level are supported with sample learning objectives,
sample clarifying activities, and complete sample lessons. These guidelines should prove useful to
district personnel in: (1) planning curriculum, (2) planning instruction, and (3) equipping
classrooms for mathematics teaching and learning.

Purpose and Philosophy

Mathematics is useful, exciting, and creative and can be enjoyed by all elementary school students.
Problem-solving skills and logical reasoning are developed while students explore and make sense
of their world through rich, worthwhile mathematical experiences. Unfortunately, mathematics
has been viewed by many students as boring, irrelevant, and routine and as externally dictated by a
rigid system of rules governed by standards of speed, accuracy, and memory. In the past,
computational facility has been emphasized instead of a broad, integrated view of mathematics.
While computational skills are important, learner characteristics and the vitality of mathematics
itself cannot be overlooked. Mathematics in the elementary grades should be broad-based and
concept driven and should reflect relevant mathematics and connections between mathematics
concepts and between these concepts and other disciplines.

Children enter elementary school with a natural curiosity and enthusiasm for learning.
Mathematics experiences at the elementary level should tap into these characteristics for children to
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begin developing mathematical power—the ability to think and communicate, drawing on
mathematical ideas and using mathematical tools and techniques. The attitudes students form in
elementary school toward mathematics will determine the choices they make of future mathematics
coursework and consequently the availability or loss of educational and career opportunities.

The elementary school mathematics curriculum should emphasize the processes of problem
solving, reasoning, communication, and making connections within the contexts of investigating
geometry, measurement, probability, statistics, graphing, patterns, and functions, as well as with
number, nurneration, and operation concepts. Problem solving should be the focus of instruction
with skills and concepts being introduced, developed, and applied through meaningful problem
situations. Mathematics instruction needs to begin with meaning and purpose in much the same

way as elementary teachers present language arts instruction, as reflected in the following graphic
illustration:

MATHEMATICS LANGUAGE ARTS
Problem Situations: A Experiences: A Need
Need for Mathematics for Communication

Problem-Solving Pre-Writing/Writing/
Processes Editing
Mathematics Grammatical

Concepts Constructs
Mechanics Mechanics

(computational facts,

spelling, punctuation
algorithms, skills) (spelling, p ion)

All students need rich and relevant problem-solving experiences with appropriate teacher guidance
and questioning. Such experiences will empower students to build meaning for the mathematics
they encounter today and to strengthen reasoning skills needed for the mathematics of tomorrow.

Goals

According to Curriculum and Evaluati 1 Standards for School Mathematics developed by the

National Council fo Teachers of Mathematics (NCTM), the five overall curriculum goals for
students are:

+ learning to value mathematics
* becoming confident in their ability

+ becoming mathematical problem solvers

learning to communicate mathematically

iy




* learning to reason mathematically
Moreover, the educational system of today demands new societal goals for education:
* mathematically literate workers
* lifelong learning
 opportunity for all
* an informed electorate

Specifically, teaching the mathematics curriculum to elementary school students must be related to
the characteristics of the learners and their needs today and in the future.

Everybody Counts (National Research Council, 1989) posits that "self-confidence built on success
is the most important objective of the mathematics curriculum” (p. 45). Individuals must be able to
use mathematics in their later lives—as employees, parents, anc citizens. Ability and disposition to
do so often depends on attitudes toward mathematics developed in school.

Through the use of worthwhile mathematical activities investigated in cooperative, group
environments, teachers of elementary mathematics can empcewer their students with strong
mathematical understanding and disposition.

b
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National Council of Teachers of Mathematics: ‘
Professional Standards for Teaching Mathematics

The Professional Standards for Teaching Mathematics (NCTM, 1991) are based on four
assumptions about the practice of teaching. These assumptions are abbreviated versions of the
more extensive ones found in the original document (NCTM, 1991, pages 21-22).

(1) The goal of teaching mathematics is to help all students develop m- .aematical
power. Teachers must help every student develop conceptual anc procedural
understandings of number, operations, geometry, measurement, statistics,
probability, functions, and algebra and the connections among ideas. They
must engage all students in formulating and snlving a wide variety of problems,
making conjectures and constructing arguments, validating solutions, and
evaluating the reasonableness of mathematic:.:} ~laims.

(2) What students learn is fundamentally connected with how they learn it.
Students' opportunities to learn mathematics are a function of the setting and the
kinds of tasks and discourse in which they participate.

(3) Al students can leam to think mathematically. The goals such as learning to
make conjectures, to argue about mathematics using mathematical evidence, to
formulate and solve problems, and to make sense of mathematical ideas are not
just for some group thought to be "bright" or "mathematically able."

(4) Teaching is a complex practice and hence not reducible to recipes or 6
prescriptions. First of all, teaching mathematics draws on knowledge from
several domains: knowledge of mathematics, of diverse learners, of how
students learn mathernatics, of the contexts of the classroom, school, and
society. Good teaching depends on a host of considerations and
understandings. Good teaching demands that teachers reason about pedagogy
in professionally defensible ways within particular contexts of their own work.

The Professional Standards for Teaching Mathematics identifies a particular set of instructional
standards for the effective teaching of mathematics. The standards describe the nature of the tasks,
patterns of communication, the learning environment, and the analysis of instruction. More
specifically, five of these standards focus on instructional strategies. They are:

STANDARD 1: WORTHWHILE MATHEMATICAL TASKS
The teachcr of mathematics should pose tasks that are based on:

» sound and significant mathematics;
+ knowledge of students' understandings, interests, and experiences;
+ knowledge of the range of ways that diverse students learn mathematics; !

and that

+ engage students' interests;
+ develop students' mathematical understandings and skills;
+ stimulate students to make connections and develop a coherent framework for

mathematical ideas; e
+ call for problem formulation, problem solving, and mathematical reasoning;




‘ + promote communication about mathematics;
+ represent mathematics as an ongoing human activity;
« dispizy sensitivity to, and draw on, students' diverse background experiences and
dispositions;
» promote the development of all students' dispositions to do mathematics.

STANDARD 2: THE TEACHER'S ROLE IN DISCOURSE
The teacher of mathematics should orchestrate discourse by:

« posing questions and tasks that elicit, engage, and challenge each student's thinking
ability;

+ listening carefully to students' ideas;

« asking students to clarify and justify their ideas orally and in writing;

« deciding what to pursue in depth from among the ideas that students bring up during a
discussion;

+ deciding when and how to attach mathematical notation and language to students' ideas;

+ deciding when to provide information, when to clarify an issue, when to model, when to
lead, and when to let a student struggle with a difficulty;

+ monitoring students' participation in discussions and deciding when and how to
encourage each student to participate.

STANDARD 3: STUDENTS' ROLE IN DISCOURSE

The teacher of mathematics should promote classroom discourse in which students:
e listen to, respond to, and question the teacher and one another;
use a variety of tools to reason, raake connections, solve problems, and communicate;
initiate problems and questions;
make conjectures and present .:olutions;
explore examples and counterexamples to investigate a conjecture;

try to convince themselves and one another of the validity of particular representations,
solutions, conjectures, and answers;

+ rely on mathematical evidence and argument to determine validity.

STANDARD 4: TOOLS FOR ENHANCING DISCOURSE

The teacher of mathematics in order to enhance discourse, should encourage and accept the use of:
« computers, calculators, and other technology;

concrete materials used as models;

pictures, diagrams, tables, and graphs;

invented and conventional terms and symbols;

metaphors, analogies, and stories;

written hypotheses, explanations, and arguments;

oral presentations and dramatizations.

STANDARD §: LEARNING ENVIRONMENT

The teacher of mathematics should create a leaming environment that fosters the development of
each student's mathematical power by:

0 « providing and structuring the time necessary to explore sound mathematics and grapple
with significant ideas and problems; :




* using the physical space and materials in ways that facilitate students' learning of
mathematics;

» providing a context that encourages the development of mathematical skill and
proficiency;

* respecting and valuing students' ideas, ways of thinking, and mathematical dispositions;
and by consistently expecting and encouraging students to:

+ work independently or collaboratively to make sense of mathematics;
* take intellectual risks by raising questions and formulating conjectures;

+ display a sense of mathematical competence by validating and supporting ideas with
mathematical argument.

STANDARD 6: ANALYSIS OF TEACHING AND LEARNING
The teacher of mathematics should engage in ongoing analysis of teaching and leamning by:

* observing, listening to, and gathering other information about students to assess what
they are learning;

+ examining effects of the tasks, discourse, and learning environment on students'
mathematical knowledge, skills, and dispositions;

in order to:

* ensure that every student is learning sound and significant mathematics and is developing
a positive disposition toward mathematics;

+ challenge and extend students' ideas;

+ adapt or change activities while teaching;

* make plans both short- and long-range;

* describe and comment on each student's learning to parents and administrators, as well as
to the students themselves.

The movement toward this vision of instruction for mathematical empowerment of all students is
strongly dependent upon the environment of the classroom, an environment governed in a large
part by the decision-making role of the classroom teacher. The NCTM teaching standards identify
five major components necessary in the instructional environment for the mathematics classroom
and tie these components directly to teachers asking, and encouraging students to ask, appropriate

and stimulating questions. The five major instructional components and suggestions for questions
are (NCTM, 1991, pp. 3-4):

* Helping students work together to make sense of mathematics
"What do others think about what Janine said?"
"Do you agree? Disagree?"
"Does anyone have the same answer but a different way to explain it?"
"Would you ask the rest of the class that question?"
"Do you understand what they are saying?"
"Can you convince the rest of us that that makes sense?"

» Helping students to rely more on themselves to determine whethe
something is mathematically correct
"Why do you think that?"
"Why is that true?"

.14




"How did you reach that conclusion?"
"Does that make sense?"
"Can you make a model to show that?"

» Helping students learn to reason mathematicaily
"Does that always work?"
"Is that true for all cases?"
"Can you think of a counterexample?"
"How could you prove that?"
"What assumptions are you making?"

* Helping students learn to conjecture, invent, and solve problems
"What would happen if .. .." What if not?"

"Do you see a pattern?"

"What are some possibilities here?"

"Can you predict the next one? What about the last one?"

"How did you think about the problem?

"What decision do you think he should make?"

"What is alike and what is different about your method of solution and hers?"

+ Helping students to connect mathematics, its ideas, and its applications
"How does this relate to . . .?"

"What ideas that we have learned before were useful in solving this problem?"
"Have we ever solved a problem like this one before?"

"What uses of mathematics did you find in the newspaper last night?"

"Can you give me an example of . . 7"

Instructional Strategies

The following diagrams are examples of one teacher's planning efforts to connect measurement
and geometry concepts to life, earth, and physical science units:

J




Weather
Mcasure, record
stemperature °C °F
svolume of rainfal!
ofect of snow

Dental Health
*Mcasure time spen
brushing teeth
*Measure time spent in
dentist office

icology
Buy an acre of rainforest.
Mcasure and mark off an
acre of land.

Plants

Students keep a record of
plant growth, using inches,
cm. Meaure weight of
various seeds. Record

volumc of watcr used to

Measurement | ©

Human Body

Estimate and measure body parts in
inches. Draw a picture of yourself
to show results. Estimate the weight
of classmates. Organize/scquence
from least to most weight. Weigh
on scales, collect data, check
predictions.

Food Groups
Use foods to help measure
capacity of various

containers. Weigh and
compare fresh fruit vs.
dried fruit.

Simple Machines

N

Insects

Students measure wings or
length of various insccts.
Mcasure length of ant food
trails—distance to mound.

Dinosaurs

Use fect to measure lergth
of dinosaurs. Compare
capacity; e.g., 1 dinosaurc =
1 bus. How do their
masscs compare?

Use small cars (wheels) and
ramps (inclined planes).
Race cars off ramps,
mcasure distancc in inches,
fect. Docs incline affect
distance?

L Animals

Bring in stuffcd animals to
creaie a classroom zoo.
Sequence animals by
height, weight, fongest
tail, arms, legs, wings, clc.
Use string and inches to
verify and graph results.

Earth science

Predict the weight sequence of
a set of rocks. Use scales

10 verify the sequence. Wceigh
diffcrent soil types. Do a

cup of sand and a cup of

top soil weigh the same?
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Weather
Critical Thinking—WTritc a
paragraph. What if . . . hail were
shaped like concs, cubes,
pyramids, ctc. Create unique
cloud shapes using precut
construction paper shapes.

Animals
Use measurcment info on
animals to graph results.

Dental Health

Discuss various teeth and
their jobs. what shape
(3-D) do these tecth
resemble? Critical
thinking: What if our
tecth werc all shaped like
concs, spheres? Eic.

Space

Use pattern blocks to creale

Geometry

Use threc-dimensional
shapcs to make a rocket
ship. Use construction

uniquc animals.
/7

Human Body

Bilateral symmetry—Art project.
Draw onc sidc of body; fold, trace
other side. Plot measurcments of
student height or weight on line
graphs.

Simple Machines

Explore angles of inclined
plancs for racing acti-itics.
Does incline affcct the distance
the car travels? Rotational
symmectry of various whecls
and gears create cfficicncy of
machines. Usc toy whecls,
gears, ctc. to create a unique
machine. What job does it
perform?

Food Groups

Bring in a varicty of foods.

Have students identify
foods that closcly match
geomctric solids: cube,
cylinder, cone, pyramid,
and sphere.

paper 1o create a
spacc-shapc monster.
Writc data identifying the
monsler's various
shape/body parts. Identify
plancts as spheres.

L— Insects

Identify symmetry in a
varicty of insects. Use art
1o help with this concept;
i.c., making butterflics
with paint on one side of
paper, folding 1o create
mirror image. Look at
rotational symmetry in bee
hives and at the shape of
cells in hives.

Plants

Identify the shapes found in
rcal plants; c.g., lcavcs,
petals, stems. Usc pattern
blocks to create a unique
plant. Idcntify shapes.
Plot growth of plants to
create a linc graph.

Appropriate questioning techniques and meaningful problem-solving situations are two major
strategies for effective mathematics instruction.

9
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Uses uf Technology and Manipulatives

Calcu: ~tors and computers are tapped for important roles in mathematics at all levels and across
topics. Changes in technology and the broadening of the areas in which mathematics is applied
have resulted in growth and changes in the discipline of mathematics itself. The new technology
has altered the very nature of the problems important to mathematics and the methods
mathematicians use to investigate them.

The NCTM Curriculum Standards (1989) call for the following regarding technology in the
classroom:

+ appropriate calculators for all students at all times
* a computer for every classroom for demonstration
* access to a computer for individual and group work

* students learning to use the computer as a tool for processing information and performing
calculations to solve problems

Calculators and computers offer teachers and students an important learning aid. Their potential is

great and as yet untapped both in developing concepts and in developing positive attitudes and
persistence in problem solving.

Computers can be utilized in a variety of ways in the mathematics classroom, and the
appropriateness of a particula: approach depends on the goals. Three qualitatively different
methods suggested by R. Taylor in The Computer in the School: Tuicr, Tool, Tutee are:

+ as a sophisticawcd teaching machine
* to be programmed (or taught) by the student

* as a mode for applications in research and development through software that displays
graphs, manipulates symbols, analyzes data, and performs mathematical procedures.
Applications such as spreadsheets, word processing, data bases, and communication

packages have the appeal of matching the classroom's use of technology with that of
society's.

Calculator use is not for the purpose of replacing paper-and-pencil computations but to reinforce
them. According to N. Kober in Ed Talk: What We Know About Mathematics Tecching and
Learning, calculator use is apt to sustain independent thought, not replace it. For example,
students can be challenged to invent calculator algorithms to replace procedures taught in
textbooks. The students explain why their procedures work and debate the advantages and
disadvantages of their procedures over others. Calculators are programmable, produce graphics,
and work in fractional and algebraic notation. Teachers need to be innovative; they need to
experiment and share ideas.

Furthermore, manipulatives offer an excellent way to enable students to connect between
mathematical ideas. Learning is enhanced when students are exposed to a concept in a variety of
manipulative contexts. As an example, fractions represented with pattern blocks, fraction bars,
fraction circles, and Cuisenaire rods help students understand the concept of fraction independent
of the physical representation. In addition to using manipulatives for new concepts, activities

10 o
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should be oriented to help students connect between concrete, pictorial, ars abstract
representations of ideas.

However, the use of manipulatives should not become an end in itself. Learning the motions of
modeling addition and subtraction with Cuisenaire rods does not guarantee understanding of the
mathematical relationship between these inverse operations. It is important not only that the
concrete manipulation of materials closely matches the mathematical concept being developed but

that the actions are accompanied with appropriate questioning by the teacher and reflection by the
student.

In the instructional uses of both technology and manipulatives, the goal is to enhance mathematical

thinking. Again, the teacher's role as questioner and decision maker influences the effectiveness of
the incorporation of these tools.

13
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Essential Elements
of Instruction

Essential Elements of Grade 5 Mathematics with Sampie
Learning Objectives and Sample Clarifying Activities

The St.te Board of Education in 1989 revised the essential elements of instruction for mathematics,
Grades 1-8. These revised essential elements follow closely the recommendations made by the
National Council of Teachers of Mathematics in its nationally recognized Curriculum and
Evaluation Standards for School Mathematics. According to the Texas Education Agency (1989),
"The mathematics curriculum review committee and the Agency [TEA] have tried to be sensitive to
a balance hetween changes expected of teachers and improvements necessary to help students learn
mathematics more effectively." Some of these major changes include:

» narrowing the spiral of the curriculum—beginning some topics later and finishing
some topics sooner in the curriculum to eliminate some of the redundance

* revising the role of review in the curriculum so that the majority of each grade level
is new material and so that review is placed in relevant contexts

» emphasizing the development of problem-solving skills in relevant and interesting
situations

* incorporating calculators and computers throughout all grades as problem-solving
tools

+ adding an essential element on patterns, relations, and functions

+ separating the teaching of operations and computation so that all students learn the
meaning of the operations

+ strengthening the areas of probability, statistics, and geometry

+ emphasizing the importance of communication in mathematics

an
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* building on a sound foundation of concepts rather than on rote procedures

* putting mathematics into meaningful contexts

The following essential elements and descriptors for fifth grade mathematics are annotated with
sample learning objectives and sample clarifying activities (except for EE1: Problem-Solving).
The learning objectives give a brief look at the developmental components of the concept(s) in the
descriptor. The sample clarifying activities are addressed to the teacher and provide a glimpse of
what student engagement with this concept might look like in the classroom.

Each set of sample leaming objectives and sample clarifying activities is meant to be viewed as an
integrated whole (not necessarily matched one-to-one) to clarify the descriptors and to identify
connections among them, as well as connections to meaningful problem situations. The Problem-
Solving strand therefore is annotated only with sample learning objectives and is connected to the
other strands through the language and situations used in their sample clarifying activities.

Many of the activities involve the use of manipulatives and common materials such as hundreds
charts or grid paper. A list of these manipulatives can be found in the References and Resources.
Also in the References and Resources are lists of the children's trade books, teacher resource
books, and software cited in the activities as examples of instructional materials.

The revised essential elements, sample learning objectives, and sample clarifying activities for
Grade 5 are:

(1) Problem Solving. Experience in solving problems designed to systematically develop
students’ problem-solving abilities through a variety of strategies and approaches. The
student shall be provided opportunities to engage in the following types of activities:

(A) develop an organized approach to solving application and nonroutine
problems appropriate for Grade §;

Sample Learning Objective

Involving patterns, relations, and functions;
number and numeration concepts;
operations and computation; measurement;
geometry; probability, statistics, and
graphing

(B) analyze problems by identifying relationships, discriminating relevant
from irrelevant information, sequencing, observing patterns,
prioritizing, and questioning;

Sample Learning Objective
Make inferences and predictions

(C) communicate an understanding of a problem by describing and
discussing the problem and recording the relevant information;

Sample Learning Objectives
Demonstrate creative thinking through

fluency, flexibility, elaboration, creation of
new ideas, and spontaneity

Estimate outcomes including appropriate
units for outcomes

AW)
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« reflect on the problem-solving process and solution of a problem by evaluating
outcomes for reasonableness (including appropriateness of units), make revisions
as needed, describe and discuss the process and solution, and make a decision
based on the solution

(F) generate and extend problems.

(2) Patterns, Relations, and Functions. Use of models and patterns to develop the
concepts of relations and functions. The student shall be provided opportunities to:

(A) investigate patterns that occur when changing numerators and denominators of fractions
beginning with concrete models and extending to calculator investigations;

Sample Clarifying Activities

Have students build “trains” with
Cuisenaire rods to illustrate equivalent
fractional parts. Students can record the
fractions that describe equivalent parts and
describe the patterns in the numerators and
denominators of these fractions.

Have students work in groups of four on
the following problem: “Divide a bag of 4
marbles among 4 people. Record the
fraction of the bag of marbles each person
received (1/4). Now divide a bag of 8
marbles among 4 people and record the
fraction of the bag each person received
(2/8). Continue this with 12, 16, 20, etc.
marbles in the bag. Describe any pattern
you see in the fractions you used to record
how much of the bag each person received.
Did each of the four people always receive
1/4 of the bag of marbies?”

oo
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(B) use patterns to explore the rules for divisibility;

Sample Learning Objectives
Explore patterns of factors.
Explore patterns of multiples.

From the patterns of factors and multiples,
develop rules for divisibility and test them.

Sample Clarifying Activities

Give each group of students a hundreds
chart and have them place a blue cube on
each of the multiples of 2, a green cube on
each multiple of 3, and a yellow cube on
each multiple of 4. Have students repeat
with a different color for each factor
through 10 and stack the cubes on each
number into a tower for that number.
(Some towers will have only one story.)
Students can look for patterns in the
towers.

Have students make a chart listing the
multiples of 2, multiples of 3, multiples of
4, etc. and look for patterns in each group
of numbers. Students can write statements
describing a characteristic of all numbers
divisible by 2, divisible by 3, etc. Have
students test their descriptions on a number
given to them by a partner and use the
calculator to verify whether it is divisible by
a certain factor or not.

(C) investigate patterns of powers of 10 (exponents and expanded notation) using a
calculator or computer when appropriate.

Sample Clarifying Activities

Have students use the exponent key on the
calculator to connect 101, 102, and 103 to
the long, flat, and block pieces for 10, 100,
and 1000 in the place value materials.

Have students use only the 1, 0, +, and =
keys to investigate different ways to display
their telephone numbers on the calculator.
Students can compare their results with
other students’ and generate a pattern (e.g.,
expanded notation) for using the least
number of addends to display a telephone
number:

1,000,000 + 1,000,000 + 100,000 + ... =
2163111.

Have students translate the multiples of 10
in their patterns to exponential notation:

100 + 100+ 105 + 104 + ... =2163111.
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(3) Number and Numeration Concepts. Concepts and skills associated with the
understanding of numbers and the place value system. The student shall be provided

opportunities to:

(A) find common factors of a set of numbers;

Sample Learning Objectives

Use concrete models to demonstrate
common factors.

Identify patterns and make generalizations
about how to find common factors.

Sample Clarifying Activities

Have students use chips, squares, or grid
paper to build rectangular arrays for a set of
numbers to determine their common
factors.

Have students use calculators to divide
given numbers by 1, 2, 3, etc. to find their
factors (when the remainder is 0).

Have students represent given numbers
with beans or other counters. Students can
separate the sets into groups of 1, 2, 3, etc.
to find common factors of the given
numbers.

Have students work in groups to address
problems such as, “Mr. and Mrs. Brown
invited the math club to their house for
apples and cookies. Each child got the
same number of apples. Each child got the
same number of cookies. Mr. and Mrs.
Brown served 30 applies and 40 cookies
altogether. What could the number of
children have been?

(B) use factors and multiples to write equivalent fractions;

Sample Learning Objectives

Use concrete models to identify patterns
and make generalizations about using
multiples to write equivalent fractions.

Use concrete models to identify patterns
and make generalizations about using
factors to simplify fractions.

Sample Clarifying Activities

Have students use the constant key on a
calculator to generate lists of multiples for
the numerator and denominator of a given
fraction and arrange the list in a chart like
the following:

Numerator: 3 6 9
Denominator: 4 8 12

12...
16...

Have students use fraction bars or pattern
blocks to model the fractions in the chart
and justify their equivalence (an example of’
the Fundamental Law of Fractions).

Have students fold rectangles tc model the
fractions in the chart and justify their
equivalence.
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(C) write the common denominator of two or more fractions;

Sample Learning Objectives

Use concrete models to demonstrate the
need for common denominators.

Use concrete models to investigate patterns
in common denominators.

Use the patterns in common denominators
to make generalizations about using factors
and common multiples to find common
denominators.

Sample Clarifying Activities

Have students use fraction bars to model
several equivalent forms of two given
fractions until a common denominator is
found.

Have students use tiles to build a rectangle
that is 1/2 red, 1/3 yell: w, 1/6 blue and
record the rectangle on grid paper.
Students can build and record two other
rectangles that fit this description but use a
different number of total tiles. Ask students
follow-up questions such as, “Try 1/4
yellow, 3/4 green; or 1/2 blue, 3/8 green,
1/8 yellow. How did you determine the
number of tiles to use each time? What can
you write about your discoveries?
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(D) compare and order fractions in both standard and decimal form,

Sample Learning Objectives

Use concrete models to compare fractions
and write sentences using the symbols <,
>, or =.

Use concrete models to order fractions from
greatest to least and least to greatest.

Generalize a strategy for using common
denominators to order fractions.

Use concrete models to compare decimals
and write sentences using the symbols <,
>, or =.

Use concrete models to order decimals from
greatest to least and least tu greatest.

Generalize a strategy for ordering decimals
and make connections to using common
denominatosis with fractions.

Sample Clarifying Activities

Have students use fraction models to
compare and order fractions.

Have students make a multilabeled number
line showing halves, thirds, fourths, sixths,
eighths, ninths, and twelfths. Students can
make observations about the relative values
of different fractions in relation to their
positions on the number line. For example,
2/3 =6/9 = 8/12 because they all label the
same point on the number line, aid 2/3 is
less than 3/4 because it is to the left of