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How can we explain learning 
differences in children?

How is it that children who seem very similar 
in daily living can be very different in academic 
achievement?  Some kids get it, and some kids 
don’t. But why? 

What’s the difference between the independent 
learner and the struggling learner?  

?

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
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Often, the difference between the struggling learner and 
the independent learner isn’t just the skill, it’s also the 
speed or fluency with which the skill can be performed. 
Research tells us that automaticity is the ability to perform 

skilled tasks without specific cognitive attention to these 
tasks.1 An example of automaticity is driving.  As we learn 
to drive, we struggle to stay in the center of the road 
and be aware of the other cars, traffic signs, people, and 
bicycles. We struggle with just how far to turn the steering 
wheel, and with how hard to step on the gas and the brake.  

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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FEAR

Our dominant 
emotion is fear.
even though we are very 
focused on driving safely, 
our passengers are jolted as 
we shift our attention from 
the road to the gas to the 
brake to the steering wheel.

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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With some practice, however, 
we see a dramatic change.  

We automate the ability to manage the steering 
wheel, the gas and the brake, quickly and 
accurately.  Our brains create the speed-and-
accuracy network we need for safe driving.  

I got it!

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Automaticity is not only relevant to learning 
to drive, it’s also relevant to learning to 
read, write and count. When basic skills are 
automated, this allows our mental energy to 
be focused on problem-solving instead of the 
details of perception and movement.2

CountWriteRead

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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•A child who needs extra 
time to see number 
sets will have trouble 
automating math-fact 
retrieval.3  

•And a child who has 
difficulty with balance 
and movement will have 
difficulty automating 
handwriting.5 

Automaticity 
is essential 
to turn basic 
skills into 
tools for future 
learning. 

•A child who needs 
extra time to hear 
differences between 
letter sounds will have 
a hard time automating 
reading decoding.4 

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Academic skills that can be automated include 
reading decoding, handwriting, and math-fact 
retrieval. Once these skills become automated, 
they no longer require a lot of mental energy to 
be performed. In other words, automaticity is 
a process of brain development which enables 
students to quickly and accurately use already 
learned skills. 6 

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Basic perceptual-motor skills can be automated 
with adequate fine-motor practice (e.g., 
handwriting, drawing) and gross-motor practice 
(e.g., jumping, running, balancing and stepping). 
Repetitive movement and practice with these 
perceptual-motor skills help children develop 
automaticity, which is essential to becoming an 
independent learner.7

How do we prepare students to be 
independent learners in school?

•Automaticity

•Learning opportunities

•Children’s ability to 
predict success in 
learning

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Examples of perceptual-motor 
skills that can be automated:

swimming

talking

running

reading

bathing

brushing 
teeth

tying 
shoes

bike riding

math-fact 
retrieval

handwriting

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Handwriting

Independent learners are able to write letters and 
numbers with speed and accuracy.

Handwriting is not only a perceptual-motor skill, 
but also a tool for learning and remembering letter 
names and sounds. If handwriting isn’t automated, 
the child will struggle with recalling number-
names, letter names, and grammatical rules. 8

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Reading 
Decoding

Independent learners have well-developed 
reading decoding skills. Children are able to 
translate a printed word into a sound. Reading 
decoding includes the knowledge of letter 
sounds and patterns, as well as being able to 
correctly turn written words into spoken words. 
Children  who are unable to successfully decode 
words and sounds will struggle with reading 
fluency and reading comprehension.9

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Independent learners are able to recall the basic 
facts in mathematical operations with speed 
and accuracy. Children who automate math 
facts  are able to devote  their working memory 
to solve more advanced math problems, such as 
word problems. 10

Math-Fact 
Retrieval

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Children who fail to automate reading decoding, 
math-fact retrieval, and handwriting will be 
struggling learners until they graduate or drop out 
of school. The only way to change the trajectory 
for these children is to help them develop 
automaticity. Practicing automaticity is the only 
way to improve automaticity.

Many educational programs teach 
skills and hope for automaticity. 

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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If academic skills are not 
automated, children will be self-
distracted during learning.  

It’s important to understand that basic reading, 
handwriting, and math skills have underlying 
components that must be automatic in order for 
children to use these skills as tools for higher-
order learning. 

I have a 
question!

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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A struggling learner 
is a child who 
experiences limited 
success in quickly 
mastering new skills.
The struggling learner will be distracted by the 
significant effort he must make to stay focused 
on learning while trying to read and decode 
words, and write letters or numbers.11

As a result of struggling without success, the 
struggling learner lacks the vision of success. 
This creates a lack of sustained, self-directed 
attention and effort. The struggling learner 
doesn’t predict that his hard work will be 
rewarded  and loses motivation. 

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Struggling Learners Lack 
Automaticity
If basic academic skills of handwriting, reading 
decoding, and math-fact retrieval are difficult 
or not automated they will create cognitive 
conflicts in learning; e.g., more work to think of 
multiple things at once. 12

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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The struggling learner 
becomes distracted 

by having to stop and think about how to decode 
words or form a written letter which derails his 
train of thought. The cognitive conflicts resulting 
from a lack of automaticity often cause the 
struggling learner to become fatigued because he 
has to think consciously about basic skills, such 
as how to form letters or to decode words. 13 

Stopping to think is disruptive to the learning 
process.14 It’s hard to read and comprehend when 
decoding is happening at the conscious level. It’s 
hard to write a sentence or a story when forming 
letters is happening at the conscious level. Thus, a 
lack of automaticity in these areas makes learning 
slower and more effortful. 

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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When struggling 
learners lack 
automaticity, a 
negative downward 
spiral can occur. A 
learning problem 
may become an 
attention problem 
and the attention 
problem may 
become a behavior 
problem.

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Math-Fact 
Retrieval

Learning Problem

Handwriting

Attention Problem

Behavior Problem

Lack of Automacity

Reading
Decoding

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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The Independent 
Learner

predicting 
success and 
motivation perceptual-

motor 
automaticity

learning 
opportunities to 
automate basic 
academic skills

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Only an independent learner 
becomes an independent adult. 
An independent learner is able to master 
basic academic skills and predict success in 
learning. He is able to use learned skills in 
handwriting, reading decoding, and math-fact 
retrieval as tools for higher-order thinking. The 
independent learner brings sustained and self-
directed attention to problem-solving because 
he predicts that his efforts will be successful. 

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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A child’s ability to 
predict and obtain 
success affects 
self-confidence.15

An independent learner who has confidence in 
their handwriting and problem-solving is willing 
to participate in activities that require higher-
order thinking, such as reading comprehension 
or math story problems. 

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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SUCCESS

Independent learners have the 
universal ticket to success. 

•Independent learners 
know how to look 
for solutions to the 
unfamiliar problems 
they encounter in an 
unpredictable and 
novel world. 

•They not only have 
a current base of 
knowledge and skills, 
they also know how 
to seek out new 
information and 
develop new skills.

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Summary

4
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Once skills are automated, they are 
present in the brain and are now 
retrieved from memory rather than 
requiring the child to rethink or relearn 
the skill.18

Remember that automaticity is the 
ability to perform skilled tasks without 
cognitive attention.19 It’s hearing 
phoneme differences, or seeing number 
sets, or being able to write letters and 
numbers, without stopping to think.  

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Automaticity frees 
our brain to engage 
in bike riding, or any 
other kind of learning 
without being self-
distracted by the 
details of perception 
and movement. 
The good news is we 
can teach it, we can 
learn it, and we can 
measure it.

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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Skills must be practiced at 
one to two second intervals: 

it is not sufficient to practice skills at one minute 
intervals or at five minute intervals. 

1-2

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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•We measure automaticity by 
measuring how quickly and 
accurately we can do skilled tasks.  

•By measuring basic skills (reading 
decoding, math-fact retrieval 
and handwriting) at the speed 
of 1 or 2 seconds per answer, we 
can determine which skills are 
automated.  

•By practicing these skills at this 
speed, we can automate the basic 
skills which we need to use as tools 
for independent learning.

How do we 
practice automaticity?

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
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The goal of NeuroNet is to help students 
become independent learners. NeuroNet 
enables children to learn how to automate 
basic academic skills, which are tools for higher 
learning. Children who complete NeuroNet 
programs demonstrate improvements in reading 
decoding, language skills, and handwriting.

Sign-up for a free program trial:
•Classroom Enrichment Program Trial
•Therapy Program Trial

CLICK TO 
START

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
http://neuronetlearning.com/eng/contact/request-brochure/?utm_source=E-Book&utm_medium=Mirror%20Neurons&utm_content=Back%20Page%20Brochure%20Offer&utm_campaign=Email%20Marketing
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CLICK TO 
START

If you’d like to measure 

automaticity for your student, 

your child, or your class, please 

sign up for our free trial.

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
http://neuronetlearning.com/eng/contact/request-brochure/?utm_source=E-Book&utm_medium=Mirror%20Neurons&utm_content=Back%20Page%20Brochure%20Offer&utm_campaign=Email%20Marketing
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Get your 
brain to 
practice 
what you 
want your 
brain to 
learn.”

“

https://www.facebook.com/NeuroNetLearningLLC?fref=ts
https://twitter.com/neuronet
http://www.linkedin.com/company/neuronet-learning
http://www.neuronetlearning.com/
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