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Whole Number Properties: A recollection

Can be represented by a single symbol
Have unique successors
Are countable

Never decrease on multiplication

Never increase on division
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Mathematical Understanding of Fractions

@ During mathematical understanding of fractions, the central
structure of the whole numbers, the number line, is extended
to the rational numbers

@ Coming to understanding that all numbers have magnitudes
that can be assigned specific locations on the number line
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Difficulties in understanding fractions: Reasons
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Difficulties in understanding fractions: Reasons

@ Properties of whole numbers DO NOT extend to all numbers
e Confusable relations among fraction arithmetic procedures

e Denominator is maintained during addition of two fractions
having same denominator but not in multiplication/division
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Difficulties in understanding fractions: Reasons

@ Properties of whole numbers DO NOT extend to all numbers
e Confusable relations among fraction arithmetic procedures

e Denominator is maintained during addition of two fractions
having same denominator but not in multiplication/division

o Fractions are viewed as part-whole relations due to focus on it
during instruction
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Difficulties in understanding fractions: Reasons

@ Properties of whole numbers DO NOT extend to all numbers
e Confusable relations among fraction arithmetic procedures
e Denominator is maintained during addition of two fractions
having same denominator but not in multiplication/division
o Fractions are viewed as part-whole relations due to focus on it
during instruction

e 4/3 no meaning as we can't have four parts of an object that
is divided into three parts
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Why is knowledge of fractions necessary
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Why is knowledge of fractions necessary

@ Probably because of growing percentage of well paying jobs
requiring mathematical proficiency J
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@ Fractions provide deeper understanding than whole numbers
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Why is knowledge of fractions necessary

@ Fractions provide deeper understanding than whole numbers
@ They play an inherent role in advanced mathematics

@ Algebra proficiency is more closely related to conceptual
knowledge of fractions than to conceptual knowledge of whole
numbers
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Why is knowledge of fractions necessary

@ Fractions provide deeper understanding than whole numbers
@ They play an inherent role in advanced mathematics

@ Algebra proficiency is more closely related to conceptual
knowledge of fractions than to conceptual knowledge of whole
numbers

@ Many people face difficulty in learning them - finding out
reasons for this is an research area
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Why is knowledge of fractions necessary

@ Fractions provide deeper understanding than whole numbers
@ They play an inherent role in advanced mathematics

@ Algebra proficiency is more closely related to conceptual
knowledge of fractions than to conceptual knowledge of whole
numbers

@ Many people face difficulty in learning them - finding out
reasons for this is an research area

@ Learning about fractions requires children to recognize many
properties of whole numbers that are not true of numbers in
general and also recognize that they possess magnitudes which
can be ordered on number lines
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Current Understanding
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Current Understanding

@ Not having basic conceptual stronghold on fractions is ranked
as second largest problem hindering the students’ algebra
learning in US
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Current Understanding

@ Not having basic conceptual stronghold on fractions is ranked
as second largest problem hindering the students’ algebra
learning in US

o Fifth grade fraction knowledge predicts the mastery of algebra
and overall mathematics achievement in high school even after
controlling 1Q, reading achievement, working memory, family
income and education and whole number knowledge
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Understanding of Fractions

o Conceptual - magnitudes, principles and notations
@ Procedural - fluency with four basic operations on fractions
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Understanding of Fractions

Conceptual - magnitudes, principles and notations

Procedural - fluency with four basic operations on fractions

Symbolic - competence with conventional representations

Non-symbolic - competence with concrete stimuli, dots,
proportion, areas etc

Pankaj Prateek Fractions and Division



Understanding of Fractions
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Understanding of Fractions
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Understanding of Fractions

@ 1/24+2/3=2/5
independently add numerator and denominator, shows
lack of understanding that addition produces
number greater than both the addends
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Understanding of Fractions

e 1/2+2/3=2/5
independently add numerator and denominator, shows
lack of understanding that addition produces
number greater than both the addends

@ 1/3%x2/3=2/3
lack of understanding that multiplication by a
number less than 1 give a smaller number
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Relations between different aspects
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Relations between different aspects

o Different aspects of fractional knowledge are positively related
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o Different aspects of fractional knowledge are positively related

@ Fractions are infinitely divisible - comparing fraction
magnitudes, knowing that fractions can be viewed as division
and that there are fractions between 0 and 1
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Relations between different aspects

o Different aspects of fractional knowledge are positively related

@ Fractions are infinitely divisible - comparing fraction
magnitudes, knowing that fractions can be viewed as division
and that there are fractions between 0 and 1

@ Magnitude comparison and number line estimation are related

@ Fraction arithmetic accuracy is related in principal to
conceptual understanding
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Relations between different aspects

o Different aspects of fractional knowledge are positively related

@ Fractions are infinitely divisible - comparing fraction
magnitudes, knowing that fractions can be viewed as division
and that there are fractions between 0 and 1

@ Magnitude comparison and number line estimation are related

@ Fraction arithmetic accuracy is related in principal to
conceptual understanding

@ Linguistic - one third v/s of three parts one
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Neural basis of understanding fractions
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Neural basis of understanding fractions

@ Regions around Intrapartietal sulcus (IPS) play same essential
role in representing fractions as in whole numbers
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@ Brain working shows commonalities between whole numbers
and fractions - underlying commonality in neural basis
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Neural basis of understanding fractions

@ Regions around Intrapartietal sulcus (IPS) play same essential
role in representing fractions as in whole numbers

@ Brain working shows commonalities between whole numbers
and fractions - underlying commonality in neural basis

o |PS is sensitive to distances between fractions and not to
distances between numerator and denominator
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Neural basis of understanding fractions

@ Regions around Intrapartietal sulcus (IPS) play same essential
role in representing fractions as in whole numbers

@ Brain working shows commonalities between whole numbers
and fractions - underlying commonality in neural basis

@ IPS is sensitive to distances between fractions and not to
distances between numerator and denominator

@ Recent studies have confirm to this point of view, showing
that fractions can indeed be encoded by numerical values
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Why unique value
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Why unique value

o ''fractions and early knowledge of division accounted for
independent variance in later algebra knowledge and overall
mathematics achievement indicated that neither relation
explained the other"
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Why unique value

o ''fractions and early knowledge of division accounted for
independent variance in later algebra knowledge and overall
mathematics achievement indicated that neither relation
explained the other"

o "the unique predictive value of early fractions and division
knowledge seems to be due to many students not mastering
fractions and division and to those operations being essential
for more advanced mathematics, rather than simply to
fractions and division being relatively difficult to master"
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Improving fraction education

Instruction should focus on magnitude of fractions integrating the
conceptual and procedural understanding because the study of
magnitudes is essential to understanding of fractions like wholes.
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Questions 777?
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