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Functional Thinking skills
within elementary school
children

-Cross-sectional differences in
problem solving strategies
-How problem format affects
strategy choice

[Functional Thinking]

« Functional Thinking is a component
of algebraic reasoning which deals with
coordinating relations between two sets
of numbers.

*Requires Covariational Thinking

*A Function is a relation that uniquely
associates members of one set with
members of another set, for which there
exists a rule of correspondence for
generating a single value in set B from
each element in set A. (vinner & Dreyfus 1989)

« Cultivating this reasoning is a fruitful way
to develop algebraic reasoning because it
transitions the focus from particular
instances to sets of allowable values.

«Children often begin with a recursive
strategy, where they only consider change
across one set, but a functional strategy,
which considers the relationship across
both sets, is needed for correct algebraic
reasoning Y=X+4
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Three Function Table problems were
administered to each of 232 2" through 6t
graders as part of an assessment
development project in one of three parallel
Problem Format between-subjects
conditions

Grade N Function Problem
2 53 Type (wis) Format (b/s)
3 50 Additive Indexical
2 2 Y=X+4
5 60 .\’[ul\l‘?llc;:tvs Non Indexical
6 4“4 C Story Context
All 232 Y =3X+2

[Strategy Differences by Grade ]_
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Subjects’ work was coded for strategy use

*Correct Functional Strategy
*Used correct rule to predict Y value from X values
«Considering Functional XY relationship, correct: Y =X + 4
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*Incorrect Functional Strategy
*Use incorrect rule to predict Y values from X values
«Considering Functional XY relationship, but incorrect: Y =X + 5
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*Recursive Strategy
*Predicts next Y value from previous Y value
«Considering Recursive Y,Y, relationship: Y,= Y, + 1
IIxT 273 4 [ 5 [ 6 [ 14]15] 4 |
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*Unclear
*A consistent rule could not be discerne;i x
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Equal use of
Correct and
Recursive
Strategy in 2d
Grade
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Y=3X

Equal use of
Correct and
Recursive Strategy |
in 2nd & 31 Grade ’
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Y=3X+2

Greater use of
Recursive Strategy in
2nd & 3rd Grade, and
equally prevalent as
Correct in 4" grade x5

PercentSuategy Use
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Students are more likely to use a recursive
strategy when a function is challenging
Overall rates of recursive strategy use decrease

with grade

Overall rates of correct functional strategy use
increase with grade

The effects of Problem Format on Strategy Use
was examined Between Subjects

[Indexical Function Tables]

X values increase sequentially by one
This format is conducive to a recursive strategy
(Carraher, Martinez, & Schliemann, 2008)
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What s a rule for figuring out what number belongs in column Y?

[Non-lndexical Function TabIes]

« X values increase non-sequentially
Encourages a functional approach, as recursive strategy
cannot be applied (warren & cooper, 2005)
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What s a rule for figuring out what number belongs in column Y?

[Story Context Function Tables]

«Indexical X values, but with a story context
Helps understand the functional relation more intuitively,

grounds the functional relationship (schiiemann, Carraner, & Brizuela,
2003)

Cost of Present (X) 3|4|5|6]| 14 41

Cost of Present with | 6 | 9 | 12 | 15 36
Gift-Wrapping ()

N

Ata gift shop, you can pay exira to have your present gift- wrapped, as shown in the
table below. What is the total cost of the present with gift-wrapping if the cost of the
presentis $6? $14? What about $417? If the total cost of a present with gift-wrapping is
$36, what was the cost of the present itself?

What is a rule for figuring out the total cost of the present with gift- wrapping?
Problem Format & Strategy Use

a0 ® Indexical

Correct Recursive

-The Indexical Format encouraged the use of the
Recursive Strategy relative to other formats

-The Non-Indexical Format encouraged the use of the
Correct Functional Strategy relative to other formats

-The Story Context Format did not encourage the

Recursive Strategy, but it also did not encourage
the

Correct Strategy

® Non-Indexical

Percent Strategy Use

= Story Context

-Effects tend to be more pronounced when the
Function Type is challenging for the grade level

[ Conclusions ]7

- Within elementary functional
thinking, recursive strategies are
thought to be the predominant
strategy for young children. Our
results suggest there are ways to
facilitate thinking functionally.

-The recursive strategy seems to
be the fall back strategy, used when
the problem is too difficult or when
the indexical X axis encourages it.
-Children can use functional
thinking when given adequate
supports

- This has implications for Math
Education, as Function Table
problems are typically presented
Indexically
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