KCM

KENTUCKY CENTER
FOR MATHEMATICS

Focus on Fractions:

Fraction Equivalence
with Dee Crescitelli




Your host

Dee Crescitelli

Director
- Kentucky Center for Mathematics
cresciteld1@nku.edu

EEEEEEEEEEEEEE
MMMMMMMMMMMMMM



S GEIEEEEEEEEEEEEEEEEEEE
S CENEEEEEEEEEEEEE
SNEENEEEEE

==
Are Fractions Numbers?

Artie said: “Choose a number between 1 and 10.” Kay said: “3/2.” Artie: “That’s not a number! It’s a
fraction.” Kay: “But fractions are numbers!”

& Are fractions numbers? Take this quiz and decide.

/ Give an example (if possible)
1. Is it possible to add two fractions? .............. Yes No Don’t Know

2. Isit possible to add a fraction and
awhole nUMDBEr? «oiuvnnanunmana Yes No Don’t Know

3. Isit possible to place a fraction on the
NUMDEr liNe? ....eeeeieeeeceee e Yes No Don’t Know

4. Is it possible for a fraction to equal a

WO BB .oivossmimmnmssammmsammsss Yes No Don’t Know
5. Is it possible to add two fractions and
have the sum equal a whole number? ......... Yes No Don’t Know

&= Based on your answers, do you agree with Artie or with Kay? Write 1-2 sentences to explain why.



Research

IES PRACTICE GUIDE WHAT WORKS CLEARINGHOUSE

Developing Effective Fractions Instruction Llnk
for Kindergarten Through 8th Grade https://ies.ed.qov/

, ncee/wwc/Docs/P
Review of Recommendations racticeGuide/fracti

Recommendation 1. ons_pd 093010.p

Build on students’ informal understanding of sharing and proportionality to develop initial fraction concepts. df

= Use equal-sharing activities to introduce the concept of fractions. Use sharing activities that involve —
dividing sets of objects as well as single whole objects.

= Extend equal-sharing activities to develop students’ understanding of ordering and equivalence
of fractions.

= Build on students’ informal understanding to develop more advanced understanding of proportional
reasoning concepts. Begin with activities that involve similar proportions, and progress to activities
that involve ordering different proportions.

Recommendation 2.

Help students recognize that fractions are numbers and that they expand the number system beyond whole
numbers. Use number lines as a central representational tool in teaching this and other fraction concepts
from the early grades onward.

= Use measurement activities and number lines to help students understand that fractions are numbers,
with all the properties that numbers share.

= Provide opportunities for students to locate and compare fractions on number lines.

= Use number lines to improve students’ understanding of fraction equivalence, fraction density (the con-
cept that there are an infinite number of fractions between any two fractions), and negative fractions.

= Help students understand that fractions can be represented as common fractions, decimals, and per-
centages, and develop students’ ability to translate among these forms.

Recommendation 3.
Help students understand why procedures for computations with fractions make sense.

= Use area models, number lines, and other visual representations to improve students’ understanding
of formal computational procedures.

= Provide opportunities for students to use estimation to predict or judge the reasonableness of
answers to problems involving computation with fractions.

= Address common misconceptions regarding computational procedures with fractions.
= Present real-world contexts with plausible numbers for problems that involve computing with fractions.

Recommendation 4.

Develop students’ conceptual understanding of strategies for solving ratio, rate, and proportion problems
before exposing them to cross-multiplication as a procedure to use to solve such problems.

= Develop students’ understanding of proportional relations before teaching computational procedures
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https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/fractions_pg_093010.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/fractions_pg_093010.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/fractions_pg_093010.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/fractions_pg_093010.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/fractions_pg_093010.pdf

IES Practice Guide .!!!“Ei
Recommendation 2

Recommendation 2.

Help students recognize that fractions are numbers and that they expand the number system beyond whole
numbers. Use number lines as a central representational tool in teaching this and other fraction concepts
from the early grades onward.

= Use measurement activities and number lines to help students understand that fractions are numbers,
with all the properties that numbers share.

= Provide opportunities for students to locate and compare fractions on number lines.

= Use number lines to improve students’ understanding of fraction equivalence, fraction density (the con-
cept that there are an infinite number of fractions between any two fractions), and negative fractions.

= Help students understand that fractions can be represented as common fractions, decimals, and per-
centages, and develop students’ ability to translate among these forms.
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Number Lines:
Foundations in Whole Number

KY.2.MD.6 [Relate addition and subtraction to
length.] Represent whole numbers as lengths
from 0 on a number line with equally spaced points
corresponding to the numbers 0O, 1, 2, ..., and
represent whole-number sums and differences
within 100 on a number line. MP.3, MP.4
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KY.3.NF.2 Understand a fraction as a number on
the number line; represent fractions on a
number line.

a. Represent a fraction %(unit fraction) on a

number line by defining the interval from 0 to 1
as the whole and partitioning it into b equal
parts.

» Recognize each part has size % :

« A unit fraction, % Is located % of a whole unit from 0
on the number line.
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Thirds o
Partition the unit
Interval
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KY.3.NF.2 Understand a fraction as a number on
the number line; represent fractions on a
number line.

b. Represent a non-unit fractlon = onh a number line
by marking off a lengths of = (umt fractions) from 0.
Recognize that the resultlng interval has size — b € = and

that its endpoint locates the non-unit fraction — ~on the
number line.
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Iterate the unit fraction
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Interval of size =

A

4 lengths of% starting from O

AN N N N
4 Y Y 4 A

. i : —>

4
The number 5 on
the number line
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LMR

Learning Mathematics through
Representations

Complete resources with printable materials
for

*Positive Integers

*Negative Integers

*Fractions (positive only)

[I1Develop understanding of numbers on a
number line using C-rods
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KCM website: Select
1 MR Resources [ Learning Mathematics
through Representations

I](c M f in ) D o

KENTUCKY CENTER PROFESSIONAL ANNUAL
FOR MATHEMATICS HOME MAF  LEARNING~ RESOURCES~ CONFERENCE~ ABOUTUS~

Learning Mathematics through Representations

A Curriculum Development and Research Project

For more information: http://www.culturecognition.com/Imr/ &'

LMR _
Learning
Mathematics through
8 Representations
[l
o

Learning Mathematics through Representations (LMR) is a research-based curriculum unit for the teaching and learning of integers and
fractions in the elementary grades, using the number line as the principal representational context. The curriculum builds on two core ideas:
mathematical representations are fundamental to mathematical communication and learning, and curriculum units should be designed as well-
orchestrated lesson sequences that support insight and understanding of representational forms.

The members of the LMR staff bring expertise in developmental and educational research, curriculum development, pre-service education and
professional development, and elementary classroom teaching. The LMR team is led by Geoffrey B. Saxe and includes additional faculty and
graduate students in the Graduate School of Education, University of California, Berkeley.

There are 3 units.

« Positive Integers & - 8 lessons
e Fractions &, - 14 lessons

Downloads here

I](C « Negative Integers & - 4 lessons

Resources for each unit include a Lesson Guide, Transparencies (can also be used with a document, designed to support full group discussions),
KENTUCKY CH \Alarkchaate* [far in-clace 1ica)l Hamawinrlk Claceranm Dactar** Ctiidant Dactar haith hlanlke ta ha fillad in by tha ctiidant) and A Camnlatad
FOR MATHEMATICS



https://www.kentuckymathematics.org/lmr.php
https://www.kentuckymathematics.org/lmr.php
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Worksheet Example T eEmER

F ra Ct| ons Fractions Lesson 1: Subunit Intervals
Lesson 1 Worksheet 3

Some fraction of this circle is shaded. Which number line shows the same amount?

Worksheet 3
<P

N 4

A"é + : — "
B:é i } } | *i -
C. «— 1 i 1 i i ”

0 A 1

Explain why your answer is correct and why the other two answer choices are incorrect.
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Example of Student work e

Fractions Lesson 1: Subunit Intervals _ m

Name

Worksheet 3

Some fraction of this circle is shaded. Which number line shows the same amount?

\/

\/

v
Explain why your answer is correct and why the other two answer choices are incorrect.
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KY.3.NF.3 Explain equivalence of fractions in special cases and compare
fractions by reasoning about their size.
a. Understand two fractions as equivalent (equal) if they are the
same size, or same point on a number line.
b. Recognize and generate simple equivalent fractions. Explain
why the fractions are equivalent through writing or drawing.
c. Express whole numbers as fractions and recognize fractions
that are equivalent to whole numbers.
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Through a Standards Lens e

KY.4.NF.1 [Extend understanding of fraction equivalence
and ordering.] Understand and generate equivalent
fractions.

a. Use visual fraction models to recognize and generate
equivalent fractions that have different
numerators/denominators even though they are the same
Size.

(nxa)

(nxb)’

b. Explain why a fraction = > Is equivalent to a fraction
MP.4, MP.7, MP.8
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Equivalent Fractions Teaugl
on a Number Line

Lo
{2 12

él;z%' |

O % % | 2
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Lesson 10 — Worksheet 1

Fractions Lesson 10: Equivalent Fractions - More Strategies 3;3

Name

Worksheet 1

1
1. Circle the answer that shows another name for 5.
You can add tickmarks and numbers to help you.

1 ] ! 1
| | I |

<
a |

L ]

2 % 3 5
10 10 35

1
2. Circle the answer that shows another name for 5 .
You can add tickmarks and numbers to help you.

1 ] ! 1
| | I |

=
1 |

Y

b N § 3
15 15 7

1
[I(c M 3. Wiite different fraction names for 5.

KENTUCKY CENTER You can add tickmarks and numbers to help you.
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Fractions Lesson 10: Equivalent Fractions

N
Worksheet 1

1
1. Circle the answer that shows another name for 75 .
You can add tickmarks and numbers to help you.

J
——— i ——
| A A Qe S SRRy q D
O L & g @R e 5 2
0 o= b o lo
2 1 5
P * 1
: i
- A le the answer that shows another name for "5 .
can add tickmarks and numbers to help you.
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3. = -3
15 15 7

% ; ) = -
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Equivalence as Renamlng

Students who have been composing and
decomposing whole numbers and seeing
different ways of renaming specific quantities
have a sense of equivalence as renaming.

27 =20+ 7
27 =17 + 10 Ya="Ya+ Ya+Va
27 =30-3 3, =3x Va4

Line A, 7704.3

—— > |

o) | .;;.—[NI »--'-Al N

a
=1
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Connections to Multlpllcatlon

Students learn to work with multiunits...

[1How do we ask kids to think about 7x67?
» Skip counts by 6s
*Number line — 7 hops of 6
*Area & arrays — 7 “rows” of 6
* Think about 5 groups of 6 and 2 more
groups of 6
1 These should be the SAME WAYS we ask
Kids to think about fractions
*Numbers built out of subunits
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Equivalent Fractions Rl [
on a Number Line

Lo
{2 12

é';z‘sl |

O % 5 | >
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Placing Numbers on a Number Line““uliE

Place the arrows where They belong on the number line.
After you have placed all the numbers as best you can, reveal the number line below to check you answers.

et

Move this box down to check your work.
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https://jamboard.google.com/d/1zA--jGerCOCEtyFrerb-RYEFw9RjSjdX-z_J6VV__BY/viewer

Activities in Handouts

7704 Number Lines - Level 2

Preparing materials: This master will create two double number lines. Cut along the heavy black lines. Fold each along the light line so that both number
lines face outward. Place paperclips on the folded edge.

Line B, 77042 I
— | 7704 Number Lines - level 3
0 1 Preparing materials: This master will create two double number lines. Cut along the heavy black lines. Fold each along the light line so that both number
§ § lines face outward. Place paperclips on the folded edge.
Line A, 77043
0 1 A &
< 3 Number Lines -Fraction Wall
| l PRI | | |
¢ 1 T LI | | T
0 1 : |
0 8 8 F
| l
“— —
- 0 1
Line A, 77042 4
s l ] ]
' ¢ . —>
| 0 & 2
¢ ] 0 2 2z
0 — 1 l | |
: Line B, 7704.3 ‘ I I I 1 '
0 1 2 0 1 2 3
f l; l] 3 3 3
¢ l ] ] 1 ] ’
Al
— A I ) ! )
| 4 0 i 3 3 3
2]
0
l 1 1 1 1 1 1
‘ I I I I I I I ’
1 2 3 4 5 6
P | 0 6 6 6 6 6 6
Al
Kentucky Center for Mathematics I - ! I I ! ! ! 1 ! '
knp kentuckymathematics.org 0 ' i i § !t g }, 5 lg
0 8 8 8 8 8 ] 8 8
‘ | l | l l l l l l | l | l ’
L0 1 L 1 T A | Ll 3 9 T | 1 1 Ll
Kentucky Center for Mathematics 1 2 3 4 5 6 7 8 9 10 11 12
knp.kentuckymathematics.org 0 1z 12 1z 1 12 k) 12 iV kvl = = T
[KC M Kentucky Center for Mathematics KNP #F 7704.5
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Upcoming This Week

MAY 4 - 8
2:00-2:30 PM EST

%3 Focus on Fractions!
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www.kentuckymathematics.org
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Good News!

The KCM is hard at work to ensure Kentucky teachers have access
to innovative professional development from home.

Through the newly launched KCM Virtual site, mathematics
teachers from all grade levels will have access to live zoom
meetings, video records and corresponding materials. Read more.

KCM Launches

Focus on Fractions - May 4 - May 8

M.u |t|—S eries And the math continues with these sessions under development:
Virtual PD KCM
Find out more in this month's article! E Focus on Geometry g May 11 & May 15

More Multiplicative Thinking - May 18 - May 22

@KyMath @KyCenterforMath
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