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Radical Change



Nudging

● Day 1 - Start with a healthy breakfast
● Day 2 - Make your lunch without animal 

products
● Day 3 - Eat an apple a day
● Day 4 - Add some flax to your life
● Day 5 - Trade out animal milk for 

plant-based versions
● …
● Day 30 - You’re a vegan



Teacher Education
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Our Observations

● Conventional mathematics 
instruction is less than ideal

● Conventional teacher 
supports are less than ideal



Our Observations

● Researchers have had limited 
success communicating with 
teachers (articles, books, etc.)

● Radical change model for 
instruction seems to have 
limited success

● Teachers are overburdened and have limited 
preparation time



http://www.youtube.com/watch?v=vvnF9FMKvrw
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Our Case for Nudging



Claim 1: Radical reform hasn’t worked yet

● Reform Efforts
○ Inductive Method (1880s)
○ Progressive Education (1910s)
○ “New Math” (1960s)
○ Problem Solving (1980s)
○ NCTM Standards, NSF-Funded Curriculum (1990s)
○ NCTM Principles and Standards (2000s)
○ Common Core, Khan Academy (2010s)

● Yet if you walk into a math classroom next week, the instruction is 
likely to be similar to how it was 10, 20, 100 years ago.



Claim 1: Radical reform hasn’t worked yet

● Radical reform has produced clarity of vision and won 
over a minority of “true believers” but hasn’t 
revolutionized mathematics instruction overall

● Why not?



Claim 2: Radical reform efforts only reach a 
subset of teachers (and it’s often the 
teachers who are already doing fairly well)

Claim 3: Radical reform efforts do not even 
convert many of the teachers they reach



Analogy for Claim 2: Nudging and the
Cash Allowance Rebate System



“Cash for Clunkers”

● Follow-up to 2009 stimulus package
● $3 Billion in federal funding
● People got $3500-4500 for trading in a 

vehicle (in working condition) with
17 MPG or less and purchasing a
22 MPG or better vehicle

● 22 MPG isn’t great, so what was 
the rationale?



“Cash for Clunkers”

GOAL: Reduce the use of fossil fuels, reduce carbon emissions

SCENARIO: Assume you have to drive 180 miles per week

MPG Fuel Used: 
original

Fuel Used:
+5 MPG

12 15 gal

24 7.5 gal

36 5 gal



“Cash for Clunkers”

GOAL: Reduce the use of fossil fuels, reduce carbon emissions

SCENARIO: Assume you have to drive 180 miles per week

MPG Fuel Used: 
original

Fuel Used:
+5 MPG

Fuel Saved

12 15 gal 11.6 gal 4.4 gal

24 7.5 gal 6.2 gal 1.3 gal

36 5 gal 4.4 gal 0.6 gal

7x savings!



“Cash for Clunkers”

GOAL: Reduce the use of fossil fuels, reduce carbon emissions

SCENARIO: Assume you have to drive 180 miles per week

MPG Fuel Used: 
original

Fuel Used:
+5 MPG

Fuel Saved Fuel Used:
+5% MPG

Fuel Saved

12 15 gal 11.6 gal 4.4 gal 14.3 gal 0.7 gal

24 7.5 gal 6.2 gal 1.3 gal 7.1 gal 0.4 gal

36 5 gal 4.4 gal 0.6 gal 4.8 gal 0.2 gal

3x



Mathematics Instruction

GOAL: Engage more students, reduce mindless procedures

SCENARIO: Assume you have to teach 180 days per year



Mathematics Instruction

GOAL: Engage more students, reduce mindless procedures

SCENARIO: Assume you have to teach 180 days per year

Typical Forms of Reform PD
● Conferences/Workshops
● Articles/Books
● Funded Projects
● Etc.



Mathematics Instruction - “Nudge”

GOAL: Engage more students, reduce mindless procedures

SCENARIO: Assume you have to teach 180 days per year



Mathematics Instruction - “Nudge”

GOAL: Engage more students, reduce mindless procedures

SCENARIO: Assume you have to teach 180 days per year



Claim 2: Radical reform efforts only reach a 
subset of teachers (or prospective teachers)

What about mathematics 
teacher preparation?



Teacher Preparation

241,000 completers in 2009-2010





4.7% of total
=649 from ABCTE



Claim 2: Radical reform efforts only reach a 
subset of teachers (and it’s often the 
teachers who are already doing fairly well)

Claim 3: Radical reform efforts do not even 
convert many of the teachers (or prospective 
teachers) they reach



Claim 3: Radical Reform Doesn’t Always Stick

● Apprenticeship of Observation is powerful (Lortie, 1975)
● Reform-oriented teaching is very hard (Lampert et al., 2013)
● Mathematics teacher education often focuses on knowledge and beliefs 

rather than teaching practices (Sleeter, 2014) but knowledge and beliefs 
are not necessarily enough to change practice (Borko et al., 1992)

● Personally, at the University of Missouri, we have noticed many of our 
graduates desire to teach in a reform style but find themselves back into 
traditional habits relatively quickly.



Claim 4: Reform doesn’t stick because it 
leaves in place the foundation of its undoing
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Claim 4: Reform doesn’t stick because it 
leaves in place the foundation of its undoing



Claim 5: Nudging seems modest but over 
time it can fundamentally reshape the curve
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Claim 5: Nudging seems modest but over 
time it can fundamentally reshape the curve



Our Case for Nudging

1. Radical reform hasn’t worked yet (for widespread change).
2. Radical reform only reaches a subset of teachers (and PSTs).
3. Radical reform doesn’t stick, even for many people who are exposed to it.
4. Because radical reform has limited reach, it leaves in place the substantial 

“inertia of tradition,” which assures that radical reform will continue to 
have limited reach.

5. Nudging, because it can reach many more teachers (and PSTs) and is more 
likely to stick, can eventually lead to a radical reshaping of instructional 
quality.
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Discussion

Thoughts on Nudging vs. Radical Change?

What do we nudge when?

How do we know if it works?
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Teacher Education 

Pragmatic Concerns

● A problem of scale

● Expensive

● Inconvenient

● Time-intensive

● Teacher’s guides often ignored

● Rigid (hard to make changes 

promptly)



Teacher Education 

Pragmatic Concerns

● A problem of scale

● Expensive

● Inconvenient

● Time-intensive

● Teacher’s guides often ignored

● Rigid (hard to make changes 

promptly)

Our Format Design

● Open-access

● Platform already in use

● Curriculum independent

● Fit into teachers’ schedule

● Fit into teachers’ existing practice

● Flexible and responsive



Two-Minute Teacher’s Guide

Create videos (with accompanying support materials) that are…

● Freely accessible via familiar platforms (e.g., YouTube)

● Connected to the teachers’ curriculum (e.g., conventional textbooks) and 

recognizable topics

● Short (less than 3 minutes)

● Focused on 2–3 research-inspired ideas (Student Stumbles, Key Questions, 

Accommodating Learners, etc.)

● Supportive of an incremental approach to instructional improvement (NUDGE!)





PD Design and Educative Materials

● Design Principles for Educative Materials (Davis et al., 2017)
○ Anticipate curriculum adaptations
○ Include representations of practice
○ Highlight the important content (“big ideas”)
○ Provide rationales and clarify how suggestions differ from current practice
○ Support teachers in promoting communication and argumentation
○ Support easy-to-enact practices and move incrementally toward more 

ambitious teaching

● “Studies have not untangled which ideas teachers take up from 
specific kinds of educative features.” (p. 297)



PD Design and Educative Materials

● Characteristics of Effective PD (Desimone, 2009)

○ Focus on content

○ Opportunities for active teacher learning

○ Coherence with teacher’ backgrounds and local context

○ Extended duration



Videos & Accompanying Blog

www.twominuteteachersguide.com 

http://www.twominuteteachersguide.com


Sample Video

http://www.youtube.com/watch?v=mknWwITm2n4


Agenda

✓ Models of Change
✓ Our Observations
✓ Nudging
✓ Discussion
✓ Our Interpretation
❏ Questions and Answers 



Thank You
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