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Abstract

Drawing from the more comprehensive curriculum standards of other countries can be beneficial
for further improving China’s curriculum standards and also for teachers to improve their teach-
ing. A comparison between China and the province of Ontario in Canada’s mathematics curriculum
standards reveals that the two countries’ mathematics curriculum standards are essentially con-
sistent in terms of mathematical knowledge content, but the positions of each content are differ-
ent. The 2020 version of the Ontario mathematics curriculum standards is more inclined towards
“self-awareness” and “communication with others”, while the 2022 version of China’s mathematics
curriculum standards is more inclined to adapt to social life. Additionally, the 2020 version of the
Ontario mathematics curriculum standards for higher grades repeats the content learned earlier,
resulting in a very lengthy document; the “big ideas” in the 2020 version of the Ontario mathe-
matics curriculum standards are interconnected and have continuity and progressiveness. It is
suggested to adjust the arrangement order of the curriculum standards, focusing on the integra-
tion of the “three-standard” teaching objectives; teachers should pay attention to comprehensive
and practical teaching, and teachers in ethnic minority areas should take on the main responsibil-
ity for the localization of the curriculum standards.
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B2.5 Addition and Subtraction

add and subtract fractions with like and unlike denominators, using appropriate tools, in various contexts
Teacher supports

Key concepts

® The type of models (e.g., linear model, area model) and tools (e.g., concrete materials) that are used to
represent the addition or subtraction of fractions can vary depending on the context.

e Addition and subtraction of fractions with the same denominator may be modelled using fraction strips
partitioned into the units defined by the denominators with the counts of the units (numerators) being combined or
compared. The result is based on the counts of the same unit.

o For example, if adding, 3 one fourths (three fourths) and 2 one fourths (two fourths) are 5 one fourths (five
fourths), or 2 + 2 =2

o For example, if subtracting, taking 2 one fourths (two fourths) from 7 one fourths (seven fourths) leaves 5
one fourths (five fourths), or % - % = % . Or, when thinking about the difference, 5 one fourths (five fourths) is 2
one fourths less than 7 one fourths (seven fourths).

o Addition and subtraction of fractions with unlike denominators may be modelled using fraction strips of the
same whole that are partitioned differently. When these fractions are combined or compared, the result is based on
the counts of one of the denominators or of a unit that both denominators have in common.

© Hops on a number line may represent adding a fraction on to an existing amount or subtracting a fraction

from an existing amount.

Note

© The three types of addition and subtraction situations (see B2.4) also apply to fractions.

® As with whole numbers and decimals (sce SE B2.4), only common units can be added or subtracted. This is
also true for fractions. Adding fractions with like denominators is the same as adding anything with like units:

o 3 apples and 2 apples are 5 apples.
o 3 fourths and 2 fourths are 5 fourths.

® When adding and subtracting fractions as parts of a whole, the fractions must be based on the same whole.
Thus, avoid using a set model because the tendency is to change the size of the whole.

® The numerator in a fraction represents the count of unit fractions. The denominator represents what is being
counted (the unit). To add or subtract fractions is to change the total count of units, so only the numerator is added
or subtracted.

o If students are adding and subtracting fractions with unlike denominators, they may need to estimate the sum
and difference, depending on the tools they are using. This kind of estimation will support fraction sense.

e Without a context, the addition and subtraction of fractions are assumed to be treating the fractions as parts
of a whole. Fractions as parts of a whole arc commonly added and subtracted in cveryday life (c.g., construction,
cooking), particularly when combining or comparing units that are commonly used, such as imperial units (inches,
feet, pounds, cups, teaspoons).

® Adding and subtracting fractions as comparisons may also have everyday applications. For example, when
adding up test scores — a student got 3 of the 4 possible marks ( % ) for question 1 and got 4 of the 5 possible marks
( % )for question 2. For the two questions together, the student got 7 of 9 possible marks ( 7 ).In this example, the

fractions arc comparing what a student got comparcd to what was possible.

Figure 1. The 2020 version of the Ontario Mathematics Curriculum Standard is about the addition and subtraction of fractions with

the same denominator and different denominators
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Topic 2005 Curriculum 2020 Curriculum
Gr.1: Begin to recognize equivalent fractions

Gr.1: Begin to look  Gr.3: Writing fractions with standard fractional
at halves notation, ¢.g.,1/2
Gr.4: Writing  Gr.4: Begin to work with equivalent fractions
fractions with Gr.5: Add and subtract fractions with like
standard fractional denominators, and multiplying and dividing one-digit
form, e.g.,1/2 whole numbers by unit fractions

Fractions Gr.7: Add and Gr.6: Add and subtract fractions with like and unlike
subtract fractions denominators, and multiplying and dividing whole
with like and unlike numbers by proper fractions
denominators Gr.7: Multiplying and dividing fractions by fractions
Gr.8:  Represent using tools, applying ecquivalent fractions, and

multiplying  and
dividing fractions

generating fractions and decimals between any two
quantitics

Gr.8: Multiplying and dividing fractions and integers

Figure 2. A comparison between the 2005 and 2020 editions of the Ontario Mathematics Curriculum Standards for fractions
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