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The Problem

The 3rd grade reading 
achievement gap has 
not budged since the 

1990s

.
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The Science of Reading

• The content/skills that young children
need to know in order to read have been
identified in numerous reports (e.g.,
National Reading Panel)

Can it be something else—more than just 
the teaching of content but how we teach 
the content?
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Pedagogy of Poverty 
• Early assignment into ability groups that destroy 

motivation, discourage persistence and lead to 
intellectual inequities

• Use of “kill and drill” associative learning—At-risk 
children spend 4x’s as much time on drill on sub-skills

• Use of public error making without social support 
• A “deficit focused” approach, believing that at-risk 

children learn and are motivated in a “different” way 
• Cutting out play, recess and other important activities (art, 

music, etc.) that teach to the whole child
• Constant assessment that doesn’t help teachers 

understand how children are learning

School is a high-stress place for children already 
coming from stressful homes 4



How we teach is important as 
what we teach

We need to find a better way to close 
the achievement gap—one that 

supports all children in the difficult task 
of learning to read and write
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Changing the Reading Paradigm
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Neuroscience 
research on reading 
shows that reading 
actually repurposes 
parts of the brain to 
act in concert in a 
different way
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The Reading Brain
• Unlike oral language we are not wired to 

read—you learn to read  
• Learning to read results in fluent 

interactions so eventually the brain fires in 
a different way once you learn 

• Once a person reads they cannot “undo” 
the coordination

• Executive Functions play a key role in 
the development of reading
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Executive Functions (EFs)

• Related to development 
of the prefrontal cortex

• A core process that 
influences both cognition 
and emotions

• Necessary for learning-
related skills

• Coordinates the 
functioning of the 
“reading brain”
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MIND MATTERS    Wray 
Herbert

Is EF the New IQ?
Why the ability to resist distraction, a skill 
scientists call "executive function," may be more 
important to academic success than traditional 
measures of intelligence.

Jun 4, 2008 | Updated: 10:27  a.m. ET Jun 4, 
2008

• EFs are more highly correlated with academic achievement 
than IQ, Social Class, Parent Education, and entry readiness 
skills

• EFS are highly correlated with social skills, mental health, and 
the ability to regulate emotions and manage stress 12



Executive Functions

• Inhibitory or Effortful Control
• Working Memory
• Cognitive Flexibility

e.g., Miyake, et. al, 2000; Lehto et. al. 2003; Hunzinga, et. al 2006; Center on the 
Developing Child at Harvard University, 2011
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Inhibitory Control 
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Inhibitory, Effortful, Self-Control

• Controlling anxiety when you make mistakes
• Controlling your temper when you don’t get your 

way or what you want
• Being able to stop and think before you act
• Stopping yourself from using the first strategy 

that comes to mind in favor of a second

e.g., Blair, Zelazo, & Greenberg, 2005; Jones, 
Rothbart & Posner, 2003 15



Working Memory

Ability to hold information
�in mind�
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Working Memory
• Thinking about information and being able to 

work with it at the same time
• Holding two different strategies in mind and 

deciding on the most applicable. 
• Being able to reflect on one’s thinking—how 

you got an answer
• Thinking about more than one perspective at 

the same time.

e.g., Baddeley, 1992; Roberts & Pennington, 1996; Zelazo, et al. 2003 
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Cognitive Flexibility

Change and adjust mental effort 
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Cognitive Flexibility
• Shifting actions or 

attention back and 
forth between 
different elements 
on purpose

• Investing more 
mental energy when 
needed
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Executive Functions

Executive Functions are 
needed when you are 
trying to learn 
something new that is 
complex
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Developmental trajectory of EF
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Closing the Achievement Gap through Modification of
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Innovative Approach to the Education of Children in
Kindergarten
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Abstract

Effective early education is essential for academic achievement and positive life outcomes, particularly for children in
poverty. Advances in neuroscience suggest that a focus on self-regulation in education can enhance children’s engagement
in learning and establish beneficial academic trajectories in the early elementary grades. Here, we experimentally evaluate
an innovative approach to the education of children in kindergarten that embeds support for self-regulation, particularly
executive functions, into literacy, mathematics, and science learning activities. Results from a cluster randomized controlled
trial involving 29 schools, 79 classrooms, and 759 children indicated positive effects on executive functions, reasoning
ability, the control of attention, and levels of salivary cortisol and alpha amylase. Results also demonstrated improvements
in reading, vocabulary, and mathematics at the end of kindergarten that increased into the first grade. A number of effects
were specific to high-poverty schools, suggesting that a focus on executive functions and associated aspects of self-
regulation in early elementary education holds promise for closing the achievement gap.
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Introduction

The 30th anniversary of the groundbreaking report, A Nation at
Risk, serves as a powerful reminder of the persistence and growth
of SES-related gaps in achievement [1] and signals the need for a
renewed commitment to early learning, particularly for children in
poverty. Recent advances in neuroscience suggest that poverty-
related gaps in achievement are accompanied by poverty-related
differences in brain structure and function [2–4] and differences in
the regulation of attention, emotion, stress response physiology,
and executive functions important for early learning [5,6]. These
findings support the hypothesis that SES-related gaps in academic
abilities at school entry are in part attributable to effects of poverty
on children’s self-regulation development [7–9].
To date, decisions about the most effective ways to foster

learning in early childhood have not fully capitalized on advances
in the neuroscience of self-regulation: Few interventions or
approaches have targeted children’s executive functions and self-
regulation, despite evidence of the plasticity and malleability of
neural and physiological systems that support self-regulation and
early learning [10–12].

Research has shown that executive functions, defined as
cognitive flexibility, working memory, and inhibitory control are
malleable [13,14] and predict academic achievement in children
over and above IQ and socioeconomic status [15,16]. Although
executive functions are defined by a specific set of cognitive skills,
they are one aspect of a larger self-regulation system consisting of
multiple components arrayed along a continuum from effortful to
automatic [17,18]. As a higher order construct embodying the
volitional, active engagement of attention and emotion for the
purpose of goal-directed action, executive functions can be
understood to regulate activity in lower level neural systems
associated with attention, emotion, and physiological responses to
stimulation. This top-down influence of executive functions is their
hallmark and is frequently emphasized in theory and research on
cognitive control [19–22]. The relation of executive functions to
lower level systems, however, is reciprocal. Changes in emotional
and attentional state in response to stimulation are accompanied
by physiological changes as indicated by circulating levels of
catecholamines, dopamine and norepinephrine, and the steroid
hormone cortisol that influence and can at high levels overwhelm
neural activity in prefrontal cortex, the seat of executive function

PLOS ONE | www.plosone.org 1 November 2014 | Volume 9 | Issue 11 | e112393

TOOLS OF THE MIND: IMPACTS ON 
DUAL LANGUAGE LEARNERS

Clancy Blair, M. Paula Daneri, 
Carol Scheffner-Hammer, & 
Lisa Lopez

SRCD, 2017
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Lessons from 
Tools of the Mind

• Activities designed to develop EFs in Pre-K 
and K classrooms can improve EFs (and 
achievement)
– Activities can provide direct practice in EFS
– EFs practice can be embedded in content activities 

• Increasing intellectual equity can increase 
motivation and persistence 

• Increasing reading practice can increase 
reading fluency
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Focusing on Developing EFs
Make-Believe Play

The School for Self-Regulation 
Mature Make-Believe Play
– Deep engagement
– Planned in advance
– Roles with rules
– Scenarios that change and adapt 

and that require remembering 
and living the story 

– Symbolic props 
– Language used to plan the play
– Children voluntarily self-regulate, 

accept regulation from peers and 
‘other-regulate’
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Comprehensive, Immersive Approach
• Themes that organize 

and integrate learning
• Dramatization and 

Make-Believe Play that 
bring ideas to life 

• Playful self-correcting 
learning games to 
practice sub skills

28



Plan Dramatization (Play) Plan Learning

Embedded EFs Practice
Plan,  Do, and Reflect = Self-Regulated Learning 

29



Intellectual Equity = Motivation
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Reading system
Interactive 

Read Alouds Science Minds 
Activities

3 integrated components:

Increasing Reading Practice
Learning to Read by Reading

32



Children are 
prompted to 
act in an  
intentional 
way and 
reflect on 
what they 
learn

Embeded
Executive 
Functions

1
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Low level Mid level

Hi Ganesh!  Don’t 
forget to practice the 
word patterns I 
taught you in the 
mini-lesson

Same content, 
personalized 
levels of text 
difficulty and 
practice 

Personalized
Instruction

2
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Hands on 
science 

activities 
that all 

children can 
do

3
Enables Social 
Reading and 

Writing
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Motivates 
Readers

4

When children read 
independently, they 
have support 
similar to what the 
teacher would 
provide—cutting 
down on errors
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Instead of relying only 
on testing of isolated 
skills, children’s daily 

efforts to learn to read 
and write form the 

basis of instructional 
decisions

Tracks Progress 
without Constant 

Standardized
Testing

5

37



38



3x

Time spent        
in supported

error-free 
reading 

More children 
reaching 

grade-level 
expectations

25%

Children 
exceeded

grade-level 
expectations

44%

Closed the 
achievement 
gap: ELLs, 

minority, gender

In 4 months, PowerTools achieved
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Tools helps children reach their full potential by 
helping teachers achieve their own potential

• Better classroom 
management
• Reduced behavioral 

challenges
• More time to tune 

into each child
• More satisfying 

teaching experience

• Focus on the 
development of  
Executive Functions
• Better assessment of 

‘Zone of Proximal 
Development’ and 
scaffolding needs
• Support for peer 

interaction, cooperation 
and intentional play 
(enacting roles and 
stories)
• Better execution in 

providing appropriate 
scaffolding
• More engaged students
• Fewer “problem” 

children beyond 
teacher’s capability 
to help

Tools Empowers Teachers to Catalyze a Virtuous Cycle 
by focusing on Executive Functions

Better 
classroom 

functioning

Greater 
progress 
for each 
student

More
capable, better-
supported and 

equipped
teachers
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Neuroscience + 
Whole Child Development 
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www.toolsofthemind.org

Building the Brain’s  
“Air Traffic Control” System: 
How Early Experiences Shape the  
Development of Executive Function
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