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What is Productive Failure?

Understand what students know about a novel concept that
they have nat been taught yet

Afford opportunities to activate and differentiate prior and
intuitive knowledge....to generate, explore, critique, and refine
representations and solution methods (RSMs) for solving
complex problems

Invariably, such a process leads to failure (in relation to a
desired goal)...

Designing for failure in the initial learning to minimize failure in
the longer term...

=

But, this may precisely be the locus of deep learning... provided |

some form of structure follows subsequently
ﬁ Oz
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Two phases of the PF design
(Kapur & Bielaczyc, 2012)
GENERATION & CONSOLIDATICN &
EXPLORATION KNOWLEDGE ASSEMBLY
PHASE 1 PHASE 11
® Complex problems B Consolidation
® Collaboration m  Well-structured Problem
W Affective support for | solving OR Instruction
persistence OR Feedback OR
Explanation, etc.
DELAY OF STRUCTURE
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Productive Failure vs. Direct Instruction

Target Concepts:
1. Average Speed (Kapur, 2010; Kapur & Bielaczyc, 2012)
2. Standard Deviation (Kapur, 2012)

Productive Failure Students generate multiple representations
and solution methods, followed by instruction

Direct Instruction Teacher explains concept, models problem
salving, uses worked-out examples,
practice and feedback

Dependent Variables:

1) Procedural Fluency

2) Conceptual Understanding

3) Transfer y
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Summary of Key Findings

« PF outperformed DI on conceptual understanding and
transfer without compromising procedural fluency (Kapur,
2010, 2012; Kapur 8 Bielaczyc, 2012)

+ Students that seem strikingly dissimilar on general and
math ability (PSLE) appear strikingly similar in terms of
their generative capacity (Kapur & Biclaczyc, 2012)

+ RSM diversity significantly correlated with learning gains
(Kapur, 2012; Kapur & Bielaczyc, 2012)

+ Teachers consistently underestimate students’ ability to
generate RSMs

« PF teachers consistently report that they are stressed and
stretched to work with students’ ideas... BUT, they
themselves understood the math better...
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Four mechanisms of the PF design
(Kapur & Bielaczyc, 2012)
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Three layers of the PF design
(Kapur & Bielaczyc, 2012)
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Designing for Productive Failure
(Kapur & Bielaczyc, 2012)

DESIGN LAYERS AND THE EMBODIED PRINCIPLES
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