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Who am I (not)? 

!  Ph.D. in Child Psychology from Arizona State University; 
Board Certified through ABPP 2006 

!  Fellowship at Mayo Clinic 1996-1998; Consultant 
1998-2007; Supplemental Consultant 2008-present 

!  Specialty in Pediatric Psychology, treating children with 
physical illnesses (no neuropsychology specialty). 

!  Most important credential:  Mother of two children, 
Mimi and Myles, one of whom has special learning issues 





Overview of Presentation 

!  Intelligence versus Achievement  

!  Cognitive skills – building blocks of achievement 

!  What is a learning disability? 

!  Using cognitive training to address LD:  From Orton-
Gillingham to online brain training 

!  Overview of current brain training efforts 

!  Buyer beware!   



Intelligence vs. Achievement 
!  Intelligence –  

!  Your capacity to learn, solve problems, think abstractly, adapt, 
manage complexity, structure your own behavior, etc. 

!  Measured by “IQ Tests”  - Intelligence Quotient (e.g., WAIS-IV, 
WISC-IV, Cattell Culture Fair III, Woodcock-Johnson Tests of 
Cognitive Abilities-III, Stanford-Binet Intelligence Scales V) 

!  IQ once thought to be unitary construct; now best represented 
by multiple domains.  For example, on the WISC IV 

!  Verbal Comprehension (VC) Index 

!  Perceptual Reasoning (PO) Index 
!  Processing Speed (PS) Index  

!  Working Memory (WM) Index 

!  IQ once thought to be stable; now we are coming to see that 
skills within IQ may be trained (e.g., Working Memory) 



Intelligence vs. Achievement 

!  Achievement 
!  “What a child has learned so far…” in various subjects 

!  Reading 
!  Math 

!  Written Language 
!  Assessment measures– Woodcock Johnson Tests of Achievement 

WJ-III, Wechsler Individual Achievement Test – WIAT, Wide 
Range Achievement Test (WRAT) 

!  IQ and Achievement generally correlated  
!  High IQ expect High Achievement 

!  Avg. IQ expect Avg. Achievement 
!  Low IQ expect Low Achievement 
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Neuropsychological skills required 
in the classroom…MANY! 

!  Think about the skills required for these activities: 
!  Reading a book and answering questions about the subject 

and events 
!  Applied math problem – Jane has 15 apples, 7 green and 8 

red.  She eats 3 and gives Jack 4 red ones.  Does she have 
enough apples for a pie recipe that calls for 10 apples? 

!  A science fair project – developing a hypothesis to 
conducting the experiment, building the presentation 
board, describing results to a judge 

!  Writing a Powerpoint presentation to teach your classmates 
about the Revolutionary War 

!  Negotiating a social conflict in small group setting 



Learning disability… 

!  Traditional psychology definition: 
!  Discrepancy between intelligence and achievement 
!  Significant difference between what the child has learned so 

far and what you would expect given their capacity to learn 

!  Traditional educational definition: 
!  Child functioning below grade level (under-achieving) despite 

adequate educational instruction (RTI) 

!  Addressed with proper educational intervention 
!  Dyslexia ! Direct instruction in sound-symbol relationships; O-G 

!  Dyscalculia ! Rote repetition of math facts, skip counting, etc. 

!  Dysgraphia ! OT for fine motor coordination/strength exercises 

 



Environment can impact the 
brain, behavior, and functioning… 

!  Negatively 
!  Malnutrition 
!  Abuse and neglect 
!  Television/Video games 

!  Positively 
!  Early intervention education/head start 
!  Cognitive-Behavioral Therapy 
!  “Use it or lose it” notions of aging 
!  Orton-Gillingham instruction for reading 

!  Neuroplasticity - The brain’s capacity to change or rewire 
itself in response to learning and experience 



Brain Training 

!  Can we develop interventions that target 
neuropsychological skills and thereby improve 
functioning? 

!  Definition - The structured use of cognitive or mental 
exercises or techniques with the aim of improving 
specific brain functions.   





Brain training explodes… 



Brain Training in the Media 
April 2012 October 2012 



With easy access to internet 
and apps via iphones, ipads, 
and computers, should we all 
start brain training? 

 

Not so fast… 



Nature 2010 

!  Owen et. al, studied brain training in 11K subjects 
!  6-week online study, recruited via BBC show 
!  10-minutes/day, three days/week minimum 
!  2 experimental groups 

!  I:  Tasks involved reasoning, planning, problem-solving 

!  II:  Tasks involved attention, memory, visual processing, similar 
to “commercially available brain training devices” 

!  “’Brain Training’, or the goal of improved cognitive 
function through the regular use of computerized tests, 
is a multimillion-pound industry, yet in our view 
scientific evidence to support its efficacy is lacking.” 



Controversy… 
May 2012 



Marketing for Brain Training…  
Can you tell what works? 

!  Learning Rx  
!  http://www.youtube.com/watch?feature=player_detailpage&v=d5HOi1_15PA 
!  No published studies in edited, peer-reviewed journals (as of 10/2012) 

!  Fast ForWord Language (FFWL)  
!  http://www.youtube.com/watch?v=QsSUamFekwI&feature=player_embedded 
!  “Fast ForWord®!was found to have no discernible effects on the 

alphabetics and general literacy achievement domains, and potentially 
positive effects on the reading fluency and comprehension domains for 
adolescent learners.” (WWC 2010) 

!  Qualified support by International Dyslexia Association 2011 

!  Cogmed  
!  http://www.youtube.com/watch?v=ThEOoe1i-oE 
!  Many published studies in peer-reviewed journals, including positive 

RCT’s; 80% of subjects improve 
!  http://www.cogmed.com/research 



Grading the claims of Brain 
Training Programs -  

Program Comments Evidence 

BrainAge Nintendo doesn’t claim to have proof None 

Fitbrains Gaming None 

Cognifit Multiple collaborators Some 

Happy Neuron Gaming but has scientific advisors ?None 

Learning Rx Not included in reviews None yet 

Lumosity Reputable Scientific Advisory Board 
and research partners  

Kesler 2011 

FastForWord Possibly helpful for dyslexia Some mixed 

Posit Science PS/WM-RCT’s, IMPACT study w/ seniors Positive Results 

Cogmed WM-RCT’s and lots of ongoing research Positive Results 

Sharp Brains 2009 and Rabipour & Raz, Brain and Cognition 2012   

PS=Processing Speed; WM=Working Memory; 
RCT=Randomized Controlled Trials 
Evidence=Studies supporting intervention published in peer-reviewed, edited journals 



What is a RCT? 

!  Random Controlled Trial - “…the most rigorous way of 
determining whether a cause-effect relation exists 
between treatment and outcome…”  BMJ 1998 
!  Random assignment of subjects to intervention vs. control 
!  Direct comparison of outcomes  
!  Prevent biases if double blinded so that the researcher and 

the subjects do not know if they are in experimental or 
control group 

!  “…a specific type of scientific experiment, and the gold 
standard for a clinical trial.” Wikipedia, 10/12 



What is a RCT? Posit Science, Smith et. al 2009  



-  
Published Research- 
www.positscience.com  



 
Published Research-
www.cogmed.com 



Possible key components to 
successful brain training… 

!  Individualized 

!  Sustained mental effort  

!  Multiple trials with gradual increase in difficulty 

!  Keeping you at your edge – not bored, not overwhelmed 

!  Rewards positive performance 

!  Targets specific cognitive skill(s) and drills that skill 



Get objective evaluation of 
educational therapies that work… 

!  What Works Clearinghouse (http://ies.ed.gov/ncee/
wwc/) 

!  The Cochrane Collaboration (www.cochrane.org) 

!  TRIP Database for evidence based medicine 
(www.tripdatabase.com) 

!  Quackwatch (www.quackwatch.com) 

!  Other resources (may or may not be unbiased) 
!  SharpBrains.com 
!  MindFit.com 



So what does brain training 
look like when it targets a 
specific cognitive construct, 
e.g., Working Memory? 



What is Working Memory… 

Baddley 1974 

Demonstration of Working Memory in the Classroom 

http://research.aboutkidshealth.ca/teachadhd/abc/chapter3/view?searchterm=model 



What is Working Memory (WM)? 

!  Examples: 
!  Digits backwards 
!  Holding instructions for a task before beginning 
!  “SRA” - Moving information from paragraph to worksheet 

!  New(er) research shows that WM may be more highly 
correlated with Achievement than IQ 

!  Children with ADHD and many other conditions have 
poor working memory 

!  Question:  Can we improve WM and thereby improve 
achievement and school performance? 



Cogmed 

!  Focused on increasing WM capacity 

!  Difficulty adjusted in real time based on user’s performance; 
individualized and designed “to keep you on your edge” 

!  5-weeks of about 30-45 minutes/day, 5 days/week 

!  Requires weekly meetings with a professional, trained 
Cogmed Qualified Coach(usually a psychologist) who reviews 
progress and alters training as needed 

!  Requires volunteer/parent/tutor who works alongside the 
user daily, providing encouragement 

!  Positive reinforcement is a key component of training, both 
within the program and from both Cogmed expert and parent 



Cogmed – Brain training for 
Working Memory 

!  Klingberg, T., Fernell, E., Olesen, P.J., Johnson, M., 
Gustafsson, P., Dahlstrom, K., et al. (2005). 
Computerized training of working memory in children 
with ADHD--A randomized, controlled trial. Journal of 

the American Academy of Child & Adolescent 

Psychiatry, 44(2), 177–186. 

!  www.cogmed.com 

!  Demonstration 



Cogmed – Training Exercises 



Cogmed – Visual Data Link 



Cogmed - Asteroids 



Cogmed - Stabilizer 



Cogmed Verdict 

!  Looks promising, but caution still needed… 



Review of WM Research 

“…contrary to the reports provided at the beginning of 
this article (and contrary to the claims of commercial 
providers), the present literature provides insufficient 
evidence of its efficacy.  Our primary concerns regard the 
need for researchers to a) include multiple measures of 
abilities of interest, b) consistently measure near transfer 
with valid WM capacity tasks that differ from the method 
of training, c) eliminate the use of no-contact control 
groups, and d) ensure that when subjective measures of 
change are used, raters are blind to the condition 
assignment.  Until these controls are consistently applied, 
the meaningfulness of training effects cannot be 
evaluated.” 

Shipstead, Redick,& Engle, Psych. Bull. 2012 



High Burden of Proof for 
Interventions… 
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Buyer Beware!!!  

!  Demand to see published research from peer-reviewed, edited 
journals 

!  Look for randomized controlled trials (RCT’s) and meta-analyses 

!  Don’t be dazzled by marketing hype/advertising 

!  Glitzy tech-based delivery does not necessarily make it an 
effective intervention 

!  Be skeptical  
!  if training claims “to help everyone” 
!  about for-profit companies – they want your money 
!  if evidence originates from a single research lab and has not been 

replicated elsewhere 



In Summary…   

!  Many different cognitive skills form the basis of learning 
and achievement 

!  Brain training involves strengthening cognitive skills; OG 
can be considered one form of brain training 

!  The internet and other media has spawned an explosion 
of “brain training” interventions 

!  There are a few interventions which have received 
research support; most have not 

!  Computer/Internet-based interventions likely to be the 
future of brain training  


