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Elementary students
struggles performing
operations with fractions
are well documented
due to “whole-number”
bias

Cognitive tutors that use
sound instructional
principles can address
these issues by providing
immediate feedback,
and aiding students in
making robust
connections

A number of studies
have shown
multiple
representations to
be effective in
aiding robust
learning and

transfer (eutcher & aleven,
2007; Rau, Aleven, & Rummel, 2009)

However, taking
advantage of multiple
representations presents
a challenge for learners
to make connections
among various types of
representations (ainsworth, 2006)

Some possible ways to
address this issue might
OEY

1.Providing explicit guidance to aid
learners in making these connections

2.Providing automatic linking among
representations to ease cognitive
load

3.Allowing learners to generate
solutions that link representations
together
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1. Linked representations are more effective than static representations
in promoting short and long-term retention and transfer of procedures
and concepts associated with adding fractions.

2. Multiple representations combined with explicit verbal guidance are
more effective than multiple representations with no guidance in
promoting transfer and long-term retention

2a. Linked representations combined with explicit verbal guidance to
connect them are more effective than representations without any
guidance in promoting short and long-term retention and transfer of
procedures and concepts associated with adding fractions

3. Linked representations linked dynamically by a tutor are more
effective than representations linked manually by students in promoting
short-term retention and transfer of procedures and concepts
associated with adding fractions.

3a. Manually linked representations, however, are more effective in
promoting long-term retention and fransfer

3b. Manually linked representations with guidance are most effective in
promoting short and long-term retention and transfer
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Fraction Addition Tutor

Sclve the fracton addemn peoblem < ClkMe!
Converted Fractions.
Grven Fractions  Corverted Fractions

Fraction Addition Tutor

Solve the fracticn addition problem.
Converted Fractions.
Given Fractions  Converted Fractions
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“Notice the relationship
between the pictures and the
fractions. First, look at the total
numlber of pieces of your pie.
You'll notice that corresponds to
the denominator in your
fraction. Now look at the
number of pieces you've
selected. That corresponds to
the numerator in your fraction.
You can represent a fraction
with a picture”
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Rob solved the problem above. Is he correct? Ii
not, what error did he make? What should he

have done?

Lisa solved the following problems
correctly:

1+9=10
S0+ 252 75
30% + 20% = 50%

She tried the same strategy with
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The last problen 3 2 5 . What is Lisa doing
wrong#?

Why can't she apply the same rules of
decimals, percentages, and numbers to
fractions?
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TRANSFER OF CONCEPT




1. Given effectiveness of a particular type of multiple
representation, investigate whether that principle can work
together with other principles (self-explanations, etc...)

2. Investigate whether different types of guidance
strategies(auditory vs. visual, or more directed vs. less
directed) have different effects on transfer and retention

3.Explore whether results generalize to topics where
representations become more complex (linear equations)

4. Investigate whether different multiple representations
and guidance have an affect on future learning
(converting fractions to decimals, percentages; multiplying
and dividing fractions)




