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Extraneous Information Can Get in the Way of Problem Solving

Kaminsky, J.A., & Sloutsky, V.M. (2014) Extraneous perceptual information 
interferes with children's acquisition of mathematical knowledge.

Attitude and Mindset Are Important
Dweck, C.S. (2008)  Mindset and math/science achievement.

The Research

Challenges Need to be Scaffolded into Manageable Chunks
Sweller J. (1998) Cognitive load during problem solving: Effects on learning.  

Ansari et al, (2013) Why Mental arithmetic counts: Brain activity during 
single digit arithmetic predicts high school math performance.

Basic Knowledge is Important

It’s Important to Fade Concreteness Effectively
Fyfe et al. (2015) The benefits of “concreteness fading” for children’s 
mathematical understanding.



Kaminsky, J.A., & Sloutsky, V.M. (2014)
Extraneous perceptual information interferes with children's 
acquisition of mathematical knowledge.
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Mistaking the Ends for the 
Means

How do learners become 
engaged, expert problem 

solvers?



Deliberate Practice



Deliberate Practice

Individual differences, even among elite 
performers, are closely related to assessed 
amounts of deliberate practice.

Many characteristics once believed to reflect 
innate talent are actually the result of intense 
practice extended for a minimum of 10 years.

- Ericsson, Krampe, Tesch-Romer



Deliberate Practice





Cognitive Overload

People are naturally curious, but we are not 
naturally good thinkers: unless the cognitive 
conditions are right, we will avoid thinking.

Daniel Willingham, Why Don’t Students Like School?



"Unassisted learning does not benefit learners, 
whereas feedback, worked examples, scaffolding 
and elicited explanations do.”

L. Alfieri (et al), "Does discovery-based instruction enhance learning?” 
Journal of Educational Psychology (2011)

Research shows that children only become good at 
things through practice. Calling practice “drill and kill” 
obscures this fact.  The real question we need to ask is:

How do we make practice interesting?







Teacher Resource

Student 
Assessment & 
Practice Books

Confidence 
Building Units

SMART 
Interactive 
Lessons

JUMP Math Program

(Part 1 + Part 2)

Resources

(Part 1 + Part 2)







LESSON PLAN
Page E-37 of the 4.1 
Teacher Resource



From page D-33 in 5.1 Teacher Resource

EXTENSIONS



SMART Lessons



Interactivity



SCAFFOLDING FLUENCY AND CONCEPTUAL UNDERSTANDING
Pages 67 and 68 of the 3.1 Assessment & Practice book



Scaffolding Fluency



SCAFFOLDING FLUENCY AND CONCEPTUAL UNDERSTANDING
Pages 78 and 79 of the 3.2 Assessment & Practice book



STRUCTURED INQUIRY

• Adequate review and practice

• Rigorous scaffolding

• Continuous assessment

• Challenges in steps

• Differentiated instruction (without differentiated 
outcomes)



Teach

7 23



Teach

How many friends, dimes, and pennies are there?

3 friends

7 dimes

2 pennies

7 23

964 742 753



Draw a picture to show how 
you would divide the dimes.

Practice

723 742 753



Assess
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• Where do you see the 2 in the picture?
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• Where do you see the 2 in the picture?
• Where do you see the 6 in the picture?
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• Where do you see the 2 in the picture?
• Where do you see the 6 in the picture?
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• Where do you see the 1 in the picture?



• Where do you see the 2 in the picture?
• Where do you see the 6 in the picture?
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• Where do you see the 1 in the picture?
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• Where do you see the 2 in the picture?
• Where do you see the 6 in the picture?

Assess
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• Where do you see the 2 in the picture?
• Where do you see the 6 in the picture?
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Bonus Questions:



Differentiated Instruction --
without differentiated outcomes

Children are more alike than different in 
terms of how they think and learn.

- Daniel Willingham



• Purpose
• Mastery
• Autonomy

The Science of Motivation



Building Confidence

JUMP Math demonstrates growth mindset 
readily. Kids are moving at an exciting pace 
- it feels that it should be hard but it’s not 
hard for them, the way you’re teaching it.

They all have a feeling of progress, and they 
all get the feeling, “I can be good at this.  I 
can learn.”

- Carol Dweck, author of Mindset



The Impact



STRUCTURED INQUIRY

• Adequate review and practice

• Rigorous scaffolding

• Continuous assessment

• Challenges in steps

• Differentiated instruction (without differentiated 
outcomes)



• Resources contain 20 review lessons, so students 
can start on an equal footing 

• Fluency is reinforced using patterns and games

• Lessons are built on small conceptual variations

• Language is minimized at first and only gradually 
increases in complexity, so the mathematical 
structure is not obscured

• JUMP provides confidence building exercises so 
all students can engage in math without anxiety

Features that help struggling students



• jumpmath.org
• John Mighton, For the Love of Math,  Scientific 

American Mind,  September 2013

Amy Helmstetter:        
amy.helmstetter@jumpmath.org


