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Fractions of a Whole
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e Use equal-sharing activities to introduce the concept of fractions. These *¥##

sharing activities should involve dividing sets of objects as well as single
whole objects.

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

e Build on students’ informal understanding to develop more advanced
understanding of proportional reasoning concepts.

e Include activities that involve similar proportions, and transfer into
activities that involve ordering different proportions.
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Problem

Three children want to share 12 cookies so that each child receives the same number of cookies. How
many cookies should each child get?

Examples of Solution Strategies

Students can solve this problem by drawing three figures to represent the children and then drawing cook-
ies by each figure, giving one cookie to the first child, one to the second, and one to the third, continu-
ing until they have distributed 12 cookies to the three children, and then counting the number of cookies
distributed to each child. Other students may solve the problem by simply dealing the cookies into three

piles, as if they were dealing cards.
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Problem

Two children want to share five apples that are the same size so that both have the same amount to eat.

Draw a picture to show what each child should receive.

Examples of Solution Strategies

Students might solve this problem by drawing five .
circles to represent the five apples and two figures L_f_ A 1 I“ |,- A 2

to represent the two children. Students then might
draw lines connecting each child to two apples.
Finally, they might draw a line partitioning the final
apple into two approximately egual parts and draw
a line from each part to the two children. Alterna- '.
tively, as in the picture to the right, children might
draw a large circle representing each child, two

apples within each circle, and a fifth apple strad- 12_ _L_ 42_
dling the circles representing the two children. In 2. T

yet another possibility, children might divide each & p P\ es Q P p ' 65

apple into two parts and then connect five half
apples to the representation of each figure.







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

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

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

e Help students understand that fractions can be represented as common fractions, decimals,
and percentages, and develop students’ ability to translate among these forms.
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e Use area models, number lines, and other visual representations to improve
students’ understanding of formal computational procedures.

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

e Address common misconceptions regarding computational procedures with
fractions.

e Present real-world contexts with plausible numbers for problems that involve
computing with fractions.



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

Adding V2 + V3 using fraction circles
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Lori is icing a cake. She knows that 1 cup of icing will cover 25 of a cake. How much cake
can she cover with ¥4 cup of icing?




Students use ribbons to solve 2 + ¥4

Step 1. Divide a ribbon into fourths.

Va Va

Step 2. Divide a ribbon of the same length into halves.

s 5!

Step 3. Find out how many fourths of a ribbon can fit into one-half of the ribbon.

Va Va

l l Two fourths fit into one-half of the ribbon.
So, YVa+Va=2




Provide opportunities
for students to use
estimation to predict or
judge the

reasonableness of
answers to problems
involving computation
with fractions.

Estimating by Rounding

* Proper fractions can be rounded to 3 different numbers,
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* When rounding compare the numerator to the denominator,

* |f the numerator and denominator are far apart in value then the
fraction rounds to zero.

+ |f the numerator is about half of the denominator then the
fraction rounds to half

« |f the numerator and denominator are close in value then the
fraction rounds to 1. A
o




Misconcepti
ptions re '
garding computational procedures with f
ractions.

Believing that
fractions’
qumerators and
denominators
can be treated as
Separate WhO\e
numbers.

Failing to find 3
common
denominator
when adding of
subtracting
fractions with
unlike

denominators.



Present real-world contexts with plausible numbers for
problems that involve computing with fractions
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e Develop students’ understanding of proportional relations before teaching
computational procedures that are conceptually difficult to understand (e.g.,
cross-multiplication).

e Build on students’ developing strategies for solving ratio, rate, and proportion
problems.

e Encourage students to use visual representations to solve ratio, rate, and
proportion problems.

e Provide opportunities for students to use and discuss alternative strategies for
solving ratio, rate, and proportion problems. ( 6t" grade and higher)



Ratio, rate, and proportion problems can be solved using many strategies, with some problems encouraging
use of particular strategies. |llustrated below are three commonly used strategies and types of problems on
which each strategy is particularly advantageous.

Buildup Strategy

Sample problem. If 5teve can purchase 3 baseball cards for $2, how many baseball cards can he purchase
with §107

Solution approach. 5tudents can build up to the unknown quantity by starting with 3 cards for §2, and repeat-
edly adding 3 more cards and $2, thus obtaining 6 cards for $4, 9 cards for 36, 12 cards for $8, and finally 15
cards for $10.

Unit Ratio Strategy

Sample problem. Yukari bought & balloons for 324. How much will it cost to buy 5 balloons?

Solution approach. Students might figure out that if & balloons costs 524, then 1 balloon costs $4. This strat-
egy can later be generalized to one in which eliminating all common factors from the numerator and denomina-
tor of the known fraction does not result in a unit fraction (e.g., a problem such as %15 = "Eﬁn, in which reducing

845 results in %5).
Cross-Multiplication

Sample problem. Luis usually walks the 1.5 miles to his school in 25 minutes. However, today one of the
streets on his usual path is being repaired, so he needs to take a 1.7-mile route. If he walks at his usual speed,
how much time will it take him to get to his school?

Solution approach. This problem can be solved in two stages. First, because Luis is walking at his “usual
speed,” students know that 25 = "¥x. Then, the equation may be most easily solved using cross-multiplication.
Multiplying 25 and 1.7 and dividing the product by 1.5 yields the answer of 28%3 minutes, or 28 minutes and 20
seconds. |t would take Luis 28 minutes and 20 seconds to reach school using the route he took today.









https://gfletchy.com/2016/12/08/the-progression-of-fractions/

e Build teachers’ depth of understanding of fractions and
computational procedures involving fractions.

e Prepare teachers to use varied pictorial and concrete representations
of fractions and fraction operations.

e Develop teachers’ ability to assess students’ understandings and
misunderstandings of fractions.



MISCONCEPTIONS in MATH
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equal parts of a whaole
object or set of objects.

part
whole

Parts of a fraction:
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Different Ways to Represent a Fraction
Portola Group  Humber Line Froction Bar  Frocfion Circle

Misconceptions with Fractions:
¢ Jenna says the following:

Va + Va + Va = 3/12

* Why do you think Jenna has this
misunderstanding?

e How would you address this misconception?
e What equipment would you use?
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Strategies...

Do the math with domino fractions.

* Dominoes are like ready-made fractions! Multiply (or add, subtract, or
divide) them and reduce the results. Turn it into a race to see who can
finish—correctly—first.
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https://home.oxfordowl.co.uk/blog/five-easy-ways-to-explore-fractions-with-your-child/
http://www.theteachertoolkit.com/index.php/tool/quiz-quiz-trade
http://www.theteachertoolkit.com/index.php/tool/one-minute-problem
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