
BRENDA EAGAN BROWN: Welcome to Assessment in School Age Traumatic Brain Injury focus on 

Executive Functions.  My name is Brenda Eagan Brown and I direct the BrainSTEPS Program for the 

state of Pennsylvania.  Although we have mostly BrainSTEPS team members, this is a training that was 

open to anyone that would like to attend.  So I do want to take this opportunity to inform you if you weren't 

aware about what BrainSTEPS is and what are concussion management teams are, we have a wonderful 

resource online, brainsteps.net.  So first I want to run through what are BrainSTEPS teams and second, 

what are Return to Learning Concussion management teams.  The BrainSTEPS program was created in 

2007 by the Pennsylvania Department of Health and we have a unique funding partnership that is jointly 

sponsored and funded by the Pennsylvania Department of Health and the Pennsylvania Department of 

Education Bureau of Special Education via the PaTTAN network.  The BrainSTEPS program is 

implemented by the Brain Injury Association of Pennsylvania.  This year, we have thirty-one BrainSTEPS 

teams that are based out of the educational intermediate units out of twenty-eight of the intermediate 

units and we have three large school district BrainSTEPS teams.  We currently have 290 brain injury 

school consultants that sit on the BrainSTEPS teams and they are comprised of educational 

professionals, medical rehab professionals, community professionals from government agencies, 

universities, and also family members.  This is a list that shows all of the consultation activities that our 

BrainSTEPS teams regularly can perform for any child that has sustained and acquired brain injury.  So 

be thinking today during the training about any children in your school districts who have sustained a 

brain injury that has occurred after birth.  It can be a traumatic brain injury which is caused by an external 

force such as car accidents, a hit to the head, a fall.  Also, it includes not traumatic brain injures.  So a 

non-traumatic brain injury that occurs after birth would be something like strokes, or tumors, aneurysms, 

even chemotherapy and radiation effects to the brain, surgery that is done maybe to a brain tumor could 

actually be considered a traumatic event if it causes further damage, post-surgery.  And the best thing I 

feel about the BrainSTEPS program is because a child's brain matures and develops over a period of, 

you know, 20 some years, any prior brain injury could manifest at a future date.  For cognitive impacts 

which could impact academics, behaviors, peer or friendships, physical issues.  So our BrainSTEPS 

teams check in with the family and the school once a year, typically it's in the fall, but we check in to see 

how is the student going.  Is there anything further that we can offer the school district to help prepare an 

educational plan for this student as they are growing and maturing.  And we do that until the student 

graduates.  Now Pennsylvania started in January 2013, a program working closely with the Department of 

Health and the Department of Education.  We created the statewide Return to Learning Concussion 

Management team project and the reason for this was because there were so many students that were 

being identified with concussion in the state of Pennsylvania due to the recent passage of the Sports 

Concussion Law that we had an influx of students with concussion being referred to BrainSTEPS.  The 

majority of students, approximately 90%, will recover within three or four weeks of a concussion.  But we 

were seeing so many referrals prior to the four weeks, that they spontaneously recovering prior to getting 

the signed consultation privacy paperwork back from the parents.  So we decided to go with the current 



research that shows that students are immediately accommodated so that they are not pushing through 

their concussion symptoms when they go back to school right after their concussion, that their recovery 

won't prolong months and months.  Instead, it should--you know, the student should proceed through a 

typical trajectory for recovery.  So what we now have is 660 concussion management teams within the 

past--a little over a year at the school district level that was formed in Pennsylvania, which is wonderful.  

And if any district is interested in setting up a concussion management team, we would be more than 

happy to help you.  It's a free process.  It's totally online, the training and the registration, and we provide 

you with a concussion electronic management toolkit to help you monitor students' academics and 

symptoms prior to making a referral to BrainSTEPS at four weeks.  So BrainSTEPS will take students of 

any severity at any period of time--we will take a referral for them.  Unless they have a concussion, we 

ask that you wait four weeks.  So that's the only stipulation.  So we ultimately--we're the only state right 

now that has a statewide system to manage concussions from a school district level through the 

BrainSTEPS level.  And the concussion management team, for the purpose of our project, consists of two 

monitors, two people at the district that are identified as being responsible for managing academics and 

symptoms.  Typically, they have self-selected so far to be mainly school psychologists and guidance 

counselors of the academic monitors.  And the symptom monitors are almost--probably 95% school 

nurses across the state.  So if you are interested in setting up a concussion management team in your 

school district, you can do so by going to brainsteps.net and clicking on the register button.  And if you 

would like to make a BrainSTEPS referral of any student in your school who you think could benefit from 

extra consultation and training, we would be more than happy to help you out.  If you go to the top right-

hand side of brainsteps.net where it says make a student referral to BrainSTEPS, you can do it right 

online if you click the word online.  And for more information, feel free to email me at anytime and I would 

be more than happy to talk with you.  So now, we're going to move into our actual training and I am so 

happy that we have Dr. Stephen Hooper here from the University of North Carolina.  I'm going to 

introduce him now.  Dr. Hooper is an Associate Dean and Chairperson of the Department of Allied Health 

Sciences at the University of North Carolina School of Medicine.  He's a tenured professor in the 

Department of Psychiatry and a clinical professor in the Department of Pediatrics at the University of 

North Carolina School of Medicine, a clinical professor in the School of Education and a research 

professor in the Department of Psychology at the University of North Carolina at Chapel Hill.  He's a 

fellow at the Frank Porter Graham Child Development Institute and holds a clinical professorship in the 

Department of Psychiatry and Behavioral Sciences at Duke University Medical Center.  He obtained his 

doctoral degree at the University of Georgia and completed a clinical internship in the Department of 

Psychiatry and Pediatrics at Vanderbilt School of Medicine and a postdoctoral fellowship in pediatric 

neurophysiology at Brown University School of Medicine.  Dr. Hooper is a member of numerous journal 

editorial advisory boards and he reviews regularly for other major journals in the field of child 

neurophysiology, school psychology, clinical psychology, developmental disabilities, pediatrics, and child 

psychiatry.  Dr. Hooper is widely published in the area of child neurophysiology including a number of 



studies on pediatric brain injury.  He is also the author of 15 texts books including this textbook which is 

Assessment Practices and Procedures in Children and Adolescents with Traumatic Brain Injury and this is 

just newly available within the past year.  Also, Dr. Hooper and I have a paper coming out soon.  So he is 

a wonderful colleague, a wonderful friend, and he is one of the most knowledgeable people that I know in 

the field of pediatric traumatic brain injury.  So we're excited that we're able to bring him to Pennsylvania 

to help train not only BrainSTEPS, but anyone that was able to attend his training today because it's 

really, you know, he's a busy guy and we're happy to have him. 

DR. STEPHEN HOOPER: Thank you, Brenda.  Good morning to those of you that are--for--were here 

yesterday and good morning to those of you who are new and to the remote sites, good morning to you 

as well.  And I hope some of you were here yesterday when we talked about preschool and today we are 

going to talk about executive function.  And, you know, every time Brenda does a wonderful introduction 

like that, I want her to put it in writing and send it home to my wife.  So I get a little bit of--I don't have to 

have to sign the affidavit or something.  So thank you for that.  Well, my job today--yesterday we talked 

about preschool and brain injury.  And today, I want to focus most of our day on this whole concept of 

executive function.  And with executive function, it's a--it's a big construct and so we're going to spend 

some time today just going through it.  We're going to talk about what are the various definitions of 

executive function that are out there.  I'm only going to give you a few of them because I've had a trainee 

go through the literature and there's actually over 32 definitions of what this mean.  We want to talk about, 

you know, what are the indicators of executive function, looking at various models, as well as what are 

the neurologic underpinnings and we talked a little bit about that yesterday but we're going to talk a little 

more today about that.  Okay. 

BRENDA EAGAN BROWN: Maybe the right side button? 

DR. STEPHEN HOOPER: Yup.  Let's try this one.  Here we go.  Got it.  We're also going to talk about 

assessment today.  A little bit of--how do you measure this construct?  And there's a variety of ways to go 

at this and we'll talk about it.  We're going to identify manifestations following a brain injury and what 

might you see, what could you see.  And we're going to spend some time at the end of the day talking 

about specific behavioral when learning strategies for managing executive dysfunctions.  And again, 

somebody asked a question yesterday about behavior and there's not many evidence-based programs 

out there.  But from the standpoint of an executive function, there are a number that we can pull from that-

-and some of those instances may relate to the behavioral discontrol.  So how are we going to spend our 

day?  We're going to spend the morning talking about definitions, and models, and manifestations.  

Hopefully before lunch, we'll get to the assessment strategies and get through that.  And then after it, we'll 

have time for questions.  After lunch, we'll come back and we'll focus on those management strategies 

and we're going to have a nice a block of time for questions at the end of the day.  I always feel bad I 

always have a--so many things to share and then we don't have a lot of time for talking back and forth.  

That's why we purposely built in a chunk of time for questions.  So for folks in the remote sites, please 



start sending those questions in as soon as you think about them so that we can get those and respond 

to those in that block of time.  So let's start with a case this morning.  I got a referral on this kid, Marcus, 

who was referred to my neuropsychology clinic because the teachers were concerned that he was losing 

IQ points.  That was sort of the question.  He's declining in intelligence.  And they wanted to know why 

that was happening and this little guy has a long history of sort of learning, and social, emotional 

difficulties and they wanted to know if there was a neurocognitive basis to it.  The short version of the 

story is, yes, there is and I'll share with you why that's the case.  So Marcus is about eight years eight 

months.  He's had an awful start to life.  His history for--is significant for aggression and exposure to 

family conflict and abuse.  And at three months of age, he was taken away from his biological parents 

because they were physically abusive.  This was just a substance abusing couple who were abusing 

each other, abusing themselves, and in one instance, they abused him and they thought there may have 

actually been multiple situations, but there was one instance that these folks actually got snared.  

Fortunately for Marcus, the biologic mother's parents immediately adopted him, immediately adopted this 

kid.  So he didn't need to go to foster care at three months or sort of get into that system.  But very 

clearly, this boy started out with some challenges.  Educationally, Marcus was being served in a 

classroom for children with emotional and behavioral disturbances.  And he had been there since 

kindergarten because he himself was destructive and aggressive even in preschool.  He actually had 

been thrown out in a number of preschools for throwing chairs and those types of things.  He's behind his 

peers in all core academic areas.  And at eight years eight months, he still wasn't able to read or even to 

count fluently.  Some of the information that came back from the teachers is that they also had started to 

raise concerns about his language abilities and he--this kid would mumble a lot and he struggled, of 

course, as you might guess because he can't even--he's not even at a primary level of reading.  His 

sound-symbol associations were pretty poor.  Emotional, behavioral problems were the real touch point 

for this kid in many ways.  He--they go way back.  His adoptive parents, who were his maternal 

grandparents, noted that he is aggressive and that included hitting, biting, spitting, impulsivity, inattention, 

poor self-control, and he couldn't self-sooth.  So when he would get upset, it would take this boy hours to 

sort of settle down.  So--and when I saw him, he looked like a little bull.  He was sort of stocky and I could 

see where he would be a real handful.  You couldn't sort of physically redirect this boy.  He was probably 

pretty strong and when he got out of control, we might guess as he--even at age eight, he was probably a 

little scary.  I will say, when he came in to clinic, I had two post docs with me and they were both female 

and he did all the fun things that you would expect an eight year old to do.  He actually was very charming 

in a very inappropriate way.  He would belch real loud and fortunately my post docs were very well sort of 

ready for this.  And they would go, "That was a good one."  And he would smile, a big smile, and of 

course he would pass gas.  And then they go, "Yeah, you better go out and take a walk and come back."  

And so they--and then they--so they had this little thing going and he was delightful.  He worked for us 

through clinic, never gave us a bit of problem.  And in his own little way, he was flirting with them as I told 

them, but in an eight year old way, but he was--we didn't see any of this during the--during the day.  And 



part of that was we had two people in there sort of keeping him focused on what he needed to do and at 

any moment when he would want to sort of get agitated, they would say, "You know, Marcus, it looks like 

your getting a little agitated.  How can we help you?  What can we do?"  And he says, "Well, I need to use 

the bathroom.  I need a drink of--" "Well, let's go do that.  It's all good."  You know, and he would just turn 

right around and start to work.  So we had a very good day with him, but I don't want to be deceived by 

that because he has his very long standing history.  He also had a number of other things that were 

occurring, sensitivity to food textures and the kid was having trouble sleeping through the night.  The 

grandparents were really worried because he would get up in the middle of the night and start rummaging 

around the house.  And again, a family from [inaudible] North Carolina, they had guns, they had all kind of 

things in the house, and they were really concerned about, "What do we do about it?"  And as you all 

know, even if you lock up your gun somewhere or you hide them, kids generally know that they're--where 

these things are.  And so they were constantly sort of trying to be vigilant with those types of things.  He 

never did any of that, but they were worried that he might, you know, up and running around in the middle 

of the night.  Socially, as you might imagine, this kid was sort of an outcast.  He was teased, didn't play 

well in groups, basically was a solitary kind of kid.  Didn't want to share things, did get along better with 

the younger children as you might imagine.  And an interesting piece of this is when this kid--like I said, 

when this kid would get angry, it wasn't like you could reel this little guy in.  When he--when he finally 

blew, you just had to clear the room out and keep people safe because he--there was no way to sort of 

settle him down.  He had to have time for that.  And the kids knew that and so they would actually 

encourage him to get angry and to act out because they like the show.  And so there were a number of 

kids that would--it wasn't even provoking him to get angry.  They would encourage him to get angry 

because they say that was really cool and they really like that.  So it was an interesting sort of--it's an 

interesting almost bullying strategy that was not picking on this boy, but capitalizing on all of his 

weaknesses.  So there was an education part there that had to occur as well with the school in terms of 

how do you--how do you deal with that.  But this is what was happening.  So they would--you know, and 

he wouldn't then conform to what they wanted and act out and then he would get in trouble of course and 

then they would laugh and, you know, but he thought it was cool because the kids liked him.  So he was 

trying in his own way to fit in.  This kid carried a list of diagnoses.  He had the abusive head trauma at 

three months.  And remember from some of the things that we talked yesterday about--for some of you, 

the fact is, is that early injury probably laid the foundation for a lot of differences in this boy's development 

trajectory.  He also had been diagnosed with bipolar disorder, PTSD, asperger, and attention deficit.  I'm 

not sure what any of that means except that he had a lot of stuff.  All right.  A very complex little guy.  

Now, a little about his medical history and this is the kind of thing you're going to get into with brain injury.  

Of course, at three months he has abusive head trauma and then there was this description of [inaudible] 

alcohol and cocaine exposure, because remember, his biologic parents were substance abusers and they 

abused themselves and each other and him eventually.  And I said to the father who's the--who's actually 

the grandfather, "So, any--how much alcohol were they drinking?  You know, what was going on in that 



house?"  And he says, "I know exactly how much they were drinking."  And I said, "Well, how do you 

know that?"  He said, "Because my daughter would sneak into my liquor cabinet and drink all my Scotch."  

And I said, "Well, what does that mean?"  And he said, "Alcohol amount reached a bottle of whisky a 

day."  I can't even drink a bottle of whisky in a year.  And I don't know about you, but this is a lot of alcohol 

going into the system when you're pregnant.  Okay.  And this was actually in the DSS report eventually 

and the drinking just continued post-birth.  So, this boy also have had--when he walked through the door, 

I knew we were seeing a child with a traumatic brain injury from abusive head trauma.  But as soon as he 

walked in, he had all the prototypic features of children with fetal alcohol syndrome and I'm not talking 

about fetal alcohol spectrum disorder, FASD.  I'm talking about full-blown FAS.  When you at him, he had 

all the key features.  So, he's got that going on.  So, prenatally, he was being poisoned with alcohol and 

then at three months of age, she is now shaken to the point that he gets abusive head trauma and he's 

removed from the family.  Not surprisingly with this amount of alcohol, there was a premature birth, he 

has asthma, and all of his milestones were delayed.  The premature birth, as you remember the statistic I 

shared with you yesterday, just knowing that fact alone, about 75% of kids are going to require some type 

of special education at some point.  Okay?  And again, it doesn't mean you have full blown services.  It 

could mean something as small as articulation concerns, but he's got almost the trifecta here of prenatal 

exposure, post-natal injury, and including a premature birth.  So, he's really has the cards stacked against 

him.  So what does this little guy look like?  Again, inappropriately charming through the day, worked 

hard, didn't give us any trouble, really took a shine to my two post docs.  They were very good with him 

and they managed him very well, much better than I may have.  He was--they had fun with him and I think 

he enjoyed it.  On the intelligence testing, he gets 77.  Remember, he's about eight years eight months.  If 

you do a rough mental age calculation, that puts him at about six and a half, there about.  So already he's 

now in that sort of first grade level.  And then when you look at his achievement skills, I'm not surprised 

he's not doing a lot because this actually puts him at about a mid-kindergarten level.  Those score--those 

standard scores across the board.  When we walked through the constructs that we discussed a little bit 

yesterday, in the motor area, this little boy was right-handed, but he was slow in both hands and his 

coordination was poor.  He couldn't sort of manipulate his fingers every well to do some of the things that 

we asked him to do and those observations were noted to be on both sides of the body.  They were 

bilateral.  Sensory problems, he really didn't have any problems with tactile perception, discrimination, or 

sensory suppressions, but remember, his mother was saying, "Wow, his got this weird tactile things."  

And so we're not quite sure what that's all about.  But when you actually look at his information getting in 

by sense of touch, or vision, or audition, it was getting in.  The kid had a capacity to get it.  He didn't have 

any major sort of problems there.  And again, from yesterday, remember we talked about the 

homunculus--the motor homunculus and the sensory homunculus as well, you know, we're sort of getting 

a sense of that here.  Language-wise, borderline to low average language abilities.  He did mumble.  But 

if you ask him to repeat it, it was always much clearer, but his initial sort of foray into getting something 

out verbally was sometimes garbled, but it wasn't because he had, you know, a speech problem per se 



because he then could come back and be very clear with it.  Visual processing, his visual discrimination 

was actually at that sort of lower-level visual skill.  But when he started to get into more complex visual-

spatial abilities and visual tasks that require organization like visual constructive tasks, he very quickly 

tailed off on what he could do.  So again, the issue of complexity for this boy was a challenge.  When we 

get into the executive area, there's a number of things that are--that are real clear.  His problem solving 

not only was low, but it was disproportionately low.  Remember, his IQ was roughly seventy-seven and 

the mental age round that is roughly about six years and a half.  His problem solving was even lower than 

that.  It was disproportionately low and he had the associated poor planning and the rigidity that you 

would see with that sort of problem.  He also was very concrete in his thinking.  So again, he's down in 

that preoperational stage.  He had a lot of trouble because of the rigidity, shifting his attention--his 

attention set from one thing to the other and he was stuck.  You know, when I see this, I always think 

about, you know, it's sort of like if you drive a car with a clutch, when the clutch is broken, if anybody ever 

had to do that, you can't except in the old Volkswagen.  You used to be able to bang it into gear if you 

listen to the right RPMs.  Anybody ever do that, it's--you had--it worked in the old Volkswagens, but you 

can't do that now.  You'll knock the whole transmission out of the car.  But the fact is, is he had no clutch.  

He couldn't shift unless we actually shifted it for him.  So, we did a lot of things during the day with him 

that actually facilitated his performance where we would do advanced organizers with him, lots of 

advanced organizers routinely and we would things like, "Okay, Marcus, we're going to spend three more 

minutes on this and here's the clock."  You know, we had an iPhone and we just lay it out there and say, 

"Three more minutes doing this and then we're going to take our break or we're going to spend three 

more minutes on this and then we're going to do this thing next," and we had a checklist and he was able 

to check things off.  So a lot of little strategies just to let him know what was coming because he wouldn't 

shift with us very well.  So, we needed to be clutch.  We needed to regulate that and we--just little things.  

And again, we'll throw these things into the assessment qualitatively to see how do they handle verbal 

redirection and verbal organization and how should that look when we try to manage some of the things 

this boy is having trouble with.  He was very rigid and this is probably the area that was getting him into 

trouble.  You know, in the second grade classroom, you know, teachers were probably moving from 

reading to spelling and then to math and then they'd do recess and they use the--they use the restroom 

break and I mean, you know, even in second grade, there's a lot of things shifting from one moment to the 

next and he couldn't do it.  He was stuck in one, getting in trouble on the transition, middle school and 

high school is going to be a nightmare for this boy.  Looking downstream, will this get better?  Yes, but 

he'll grow a little bit and mature a little bit, but these are things that are probably going to be with him the 

rest of his life.  And the question is, how do we prepare for that so that when he's in the hallway and you 

got a thousand kids changing classes and they have three minutes to get from one class to the other and 

their in lockers and they're trying to grab everything and, you know, people are bumping into each other, 

this kid's going to be a challenge for him to sort of find his way from point A to point B, let alone get his 

books and not get into a fight or something along the way.  So set shifting was a big problem for him.  He 



also had trouble with his inhibitory control, highly impulsive, poorly regulated.  He just--if he had a 

thought, it came out.  There was no filter on this boy.  And I know eight year olds can be a little squirrelly 

with their filter, but this boy was really setting himself up for problems in terms of how he would respond.  

Other aspects of executive function, working memory, again, disproportionately low verbal and visual 

working memory.  He could not hold information in his working memory for more than a few seconds.  It 

was gone.  So anytime anybody gave him instructions, especially if they were lengthy or complex, you 

know, or multi-stepped, he would loose it.  So, if it was a three-part direction or a two-part direction, he'd 

get part one or the one he picked and the other ones were forgotten and gone.  And it's not that it was in 

there and he just forgot to do it, he just--it just doesn't stay there with this boy very long in working 

memory.  Processing speed, interestingly, this was not a slow boy because of the impulsivity.  He was 

very quick.  His reaction times were really good except that it was--always his responses were wrong.  

And so he could respond quickly.  It just--it wasn't adaptive.  He also had, as you might imagine because 

of the ADHD diagnosis, problems with all aspects of attention and it was all over the map.  And yes, he 

was medicated and we did see him on medication.  And even on the medication, he was still showing this 

level of profile.  So Marcus is a pretty complex little guy in terms of what we need to do with him.  And 

each of those points that we talked about, we would go through and we'd work with the school around, 

"Here's what we know, here are the--here are--here's what we know about his strengths and his 

weaknesses, and here are the things that will be helpful for him and for you because there's a lot of 

emergent concerns around safety with this boy."  And so we didn't want folks to start--I mean at one point 

for one of his interactions in preschool, they were thinking of calling the cops on this kid in preschool.  

Now on one hand, that tells you how severe the behavioral outburst was, but on the other hand, it tells 

you, in some ways, how ill-equipped they were to even begin to contain this boy to let it get to that point 

and then, what do you do with it?  Well, you call the cops.  At that point, it's a lost cause.  And the one 

thing you don't want to do is have the cops come in and slap handcuffs on this kid and, you know, it's like, 

why would you do that if you can avoid it?  But he's a tough case.  And again, then you throw in the fetal 

alcohol syndrome and you've got a brain that is very, very compromised.  So the executive function area 

is here.  Everything was low for this boy, but the executive function areas in particular were 

disproportionately low.  And because of that, you probably have a major contributor to why his behavior 

was out of control as much as it was.  So it wasn't just that he was being bad or couldn't follow directions.  

It was that he could not regulate himself even with medication.  So what is this thing called executive 

functions and I think of all the constructs that we talked about yesterday, this one's probably the most 

complex and the other thing that I would hazard to guess that is this is also, despite his complexity, 

probably one that is not taught very often in education, or psychology classes, or even in assessment 

classes and yet it may be the one that throws a wrench into everything else that we do.  It is not 

uncommon in brain injury, traumatic brain injury particularly, to have a frontal lobe injury and areas behind 

the frontal lobe being just fine.  So if you walk in with an IQ test, you may actually see no change in an IQ 

score.  And so, one of the things that I've done in the past is I do legal consulting where I would say, 



"Look, this school psychologist said that there's no change in function in this kid."  And so consequently 

there's no impact to the brain injury and all you have to do is look at the behavioral issues and you see 

that there is a change in the kid's behavior.  And I think it's not the test, it's not the scoring, it's not how 

things are sort of addressed, it's how they're interpreted.  So the only thing you can really say from that is 

that the IQ score didn't change.  You can't say there wasn't an impact to the brain injury because you 

didn't test those frontal regions, the behaviors associated with those frontal regions.  So in some ways, it's 

easy to sort of guide the attorney through that, to say, "Ask them this, you ask them this, and then ask 

them if they measured executive functions," because ninety-nine times out of a hundred they did not.  So 

you really got to step outside sort of the assessment--typical assessment domains that we hit from a 

psychoeducational perspective moving into in a neurocognitive perspective and making sure that you hit 

these executive functions, because again, if you have traumatic brain injury and one-half to two-thirds of 

cases, you're going to hit this frontal region in some way.  You will have some residuals in that frontal 

brain region that likely are going to cross over into executive dysfunctions even if they're transientbut not 

something that we're taught.  How many people here actually were taught in their training about executive 

functions?  All right.  so we have a few, but not many.  And again, the assessment of this--when I started 

doing this training back in the 90s in North Carolina, the fact is is there weren't a lot of assessments of 

this.  Now, today, we do have an available array of tasks that we can use and we'll talk about some of 

those later this morning and early this afternoon, but I think this is really critical and should be a part of 

every educational program that people go through.  Now, the complexity of this construct of executive 

function, you know, relates to its overall regulatory functions, but also the other part of this is is the 

executive functions interact with nearly every other neurocognitive function.  So executive functions and 

memory go together.  Executive functions and visual process can go together.  Executive functions and 

even some of the sensory capabilities could got together in terms of how thing are regulated.  So the fact 

of the matter is, is that it's multidimensional, it's regulatory, and it interacts with the rest of the brain.  

Okay?  These executive functions are really important to the integrity of not just learning, but social 

behavioral functions.  And again, these are typically not assessed in your prototypic psychoeducational 

assessment.  Even routinely outside of brain injury, it's not even thought about in many instances.  So, 

the definitions of this, I mentioned early there's about 32 of them, but some of these go back nearly 50 

years.  So this is not a--it's a relatively new construct, but it's been around for a while and so it's 

something that I--it would be very nice to see more routinely included in discussions of teaching, and 

learning, and behavior.  So, Luria was one of the first to come up with a definition and Luria was a 

Russian neuropsychologist who was very clever and very prolific in what he did, but Luria defined 

executive functions as the ability to maintain an appropriate problem solving set so that you can attain a 

future goal.  And how do you do this?  You inhibit a response where you defer it into a later more 

appropriate time.  You have a strategic plan of action sequence and/or mental representation of how that 

task needs to be accomplished.  So these are all put together so that you could get to your desired future 

goal state.  Welsh and Pennington add to this mix by saying that the requisite skills of planning, 



organization, inhibition of maladaptive responses, self-monitoring, and flexibility of strategies especially 

flexibility when you get feedback is really important in sort of the overall operation.  And right there, you 

can begin to get a sense of the multidimensionality.  It's--executive functions are functions.  It's plural.  It's 

not a thing.  It's multiple things.  All the constructs we talked about yesterday are multidimensional.  You 

know, attention is not a thing.  It is multiple things.  I bet you I'd get a call, you know, several times a year 

from somebody who says, "I just read your report and I thought attention was attention."  And you're 

talking about all these different kinds of attention.  Well, that's right.  There are multiple kinds of attention 

and we can assess for those.  Because--just because you have an attention problem, it doesn't mean all 

of your attention functions are not good.  You may actually have a profile of attention abilities and the 

same goes for executive functions.  And again, some people link attention regulation to executive 

functions because of the regulatory nature of it.  Related to all of that is working memory.  And remember, 

working memory is a short term function, lasts about 15 seconds, and it goes across multiple modalities, 

visual, auditory, tactile.  But it's information that you use and then you generally forget it.  And if it's 

important, you then consolidate it into your short-term and then long-term memory.  But Goldman and 

Rakic said because of the regulatory nature of this in the working aspects of it, working memory actually 

probably an executive function.  So also Mueller described executive functions as the control process that 

affects overall output, very simply.  This includes regulatory control over thoughts and behaviors during 

goal-directed or intentional actions.  So now we're getting thoughts included in this, how you're regulating 

it.  Well, you think about things and then you decide what's going to work and what's not going to work, 

problem solving, the planning that goes with that, and then the flexibility between actions to meet task 

demands.  So can you shift back and forth to get what you want to do so that you can do what you want 

to do in terms of achieving an outcome.  And if you think about this, again, this applies to everything we 

do as human beings.  Driving home, you're doing about seven things in the car.  You know, you're 

probably listening to the radio, you're watching the traffic lights, you're watching the guy in front of you, 

you're looking at people in the mirror, you're watching the person that's besides you if your on a four-lane 

road, maybe watching your speedometer to make sure you're not speeding.  Hopefully, you're not texting, 

but some people do that, you know, talking on the phone, all of that is working memory.  And by the way, 

for the few males in this room and probably at the remote sites, females tend to do that better than we do.  

They're much better at multi-tasking.  It doesn't mean we can't do it, but females do it better.  So that 

multi-tasking part is really the flexibility of getting things done and being able to do multiple things to get 

where you want to be.  Stuss and Alexander bring in this aspect of regulation of affect in social behavior 

into the mix.  You know, this regulation of affect in social behavior are critical functions and they are 

executive-based.  Stuss actually has data suggesting that abstract reasoning has been linked to 

vulnerability to social anxiety.  So if you have low abstract reasoning, you're going to have a higher social 

anxiety.  So--in fact, if you see it in typically developing children, in terms of a continuum what happens 

when you have somebody that's had a brain injury or another condition where the frontal lobe is involved 

and this starts to then get exacerbated.  So those are some quick definitions.  Let's talk about some 



models, because all those definitions imply that there should be dimensionality and the models really 

begin to lay the foundation for, how do you tear apart this multidimensional construct and how do we look 

at it?  Because it's going to give us--how do you look at it from the perspective of measurement, which 

we'll get into, and intervention?  Because just because you have executive dysfunction doesn't mean 

everything is out of whack.  You could have a profile of executive abilities where some are okay or 

perhaps even relative strengths and others may be weaknesses.  So this multidimensional framework is 

very critical, and again, we're talking about executive functions today, but quite frankly this 

multidimensional framework applies to all the cognitive constructs that we mentioned yesterday.  And 

when you look at all the different models, you see attention regulation, inhibitory control, working 

memories, set shifting, cognitive flexibility, planning, and cognitive efficiency sort of being encapsulated.  

And these dimensions have been embedded within conceptual and empirical models comprise any 

number of constructs or subcomponents to--up to six factors.  And let's take a look at some of those.  The 

Colorado group actually put--with a typically developing children, they actually put a variety of tasks into a 

factor analysis and said, "What are we going to get out of this?"  This was a typically developing group 

and indeed they ended up with three factors based on the test that they included.  Speed at responding, 

set maintenance, and planning.  Okay?  So these would be three overall constructs that if you were 

thinking about executive function, maybe you might sort of look at in terms of assessment and 

intervention.  The interesting thing about this study though is that they found that the executive functions 

in terms of attainment began to occur at different time points.  So, this gives you some sense of the 

development of executive function.  If you remember from yesterday, I shared with you that there are 

some earlier writings that were saying executive functions didn't even begin to develop until adolescence.  

Well, we you know that's a myth. That's not true.  And in fact, executive functions probably began to 

develop very, very early in the game during infancy.  And what they found with their school age sample 

was that simple executive tasks like visual search which require some planning and regulation of sort of 

the visual aspects of finding something really by age six most kids were there.  Okay?  But what about 

verbal fluency?  Well, this is one that continues beyond age 12 or the speed of motor sequencing that 

continues beyond age 12.  You get better at these things with age.  Set maintenance, well, most people 

are there about age 10 believe it or not.  So, people can sort of figure out what they need to do and keep 

doing it to achieve the task at about age 10.  I always feel badly about this one because I think of all the 

things that I haven't done yet that are on my to do list and I'm thinking, "Wow I got a few years on these 

kids and I'm really delayed in terms of my set maintenance."  But generally, most kids are there about age 

10.  Planning-wise, which is a major component to executive function, actually simple planning occurs 

about age six.  But when things get more complex, the age goes up.  So, you get better at this with age.  

And if you've look at any of the driving legislation for adolescence, I don't know whether Pennsylvania has 

a graduated driving law or not.  In North Carolina, we do.  It's probably one of the best pieces of 

legislation that I've seen because it was driven by data.  And what they did was we--in North Carolina you 

can still get a driver's license at 16, but they have contingencies on what you can do as a driver all the 



way through 18.  So you really don't have a full blown driver's license until you're 18.  And if you get any 

citations along the way, they actually, you know, will take away your driver's license or they'll put you on 

probation.  That was based on the National Highway Traffic data--Safety data that they developed at 

North Carolina.  And basically said that the 18-year old is a whole different human being than a 16-year 

old.  And if anybody has 16 or 18-year olds in your house, you know, God Bless you, but the fact of the 

matter is is, you know, that's when I realized my IQ started to drop when my kids became adolescents.  

The fact of the matter is is that the brain of an 18-year old is very, very different.  It's more mature.  They 

have more of this planning and more of the speeded responding and your set maintenance is probably 

gotten even better.  We have data unrelated to any of this looking at decision making and young versus 

older adolescents.  And what's interesting is when we went into this study, we actually did brain scans 

where we looked at the brain and we said, "Okay, when they do this decision making set of tasks, what 

lights up?  You know, what areas of the brain light up?"  Well, without getting into that network, our 

hypothesis was, "Well the system is probably going to be different for the older kids than the young kids."  

And guess what, it wasn't.  Same brain system in our 16 to 18-year olds--actually it was like 14 to 16-year 

olds versus our 18 to 21-year olds, not a big difference at those ends of the continuum, right?  The same 

system lit up.  What happen though is is that in the older kids, that system lit up much more brightly, 

which tells me or told us that in one way, the system was evolving in the younger adolescents.  And when 

you get to the older adolescents and young adults, it was fully matured or at least more matured.  And the 

fact of the matter is is we interpreted that very simply as, why good kids with good decision making 

capabilities who know the rules can make stupid mistakes.  Kids know they're not supposed to drive 90 

miles an hour through downtown Chapel Hill.  But guess what, they do.  And those types of problems 

lessen as you get older because your decision making gets better, and it improves, and becomes more 

consistent and efficient.  So, there's actually neurologic data to support that in a typical population and 

this actually would support that as well, is that we get better at our planning and problem solving as we--

as we age.  And that's what--the Welsh study was really important from not just pinpointing these three 

areas, but also to highlight the fact that we get different--we achieve different types of executive functions 

at different ages.  We'll talk a little more about that when we get into the neuroanatomy.  Pennington had 

four empirical subcomponents just like the Welsh data that was empirical.  This is empirical as well.  It's 

factor analysis.  And they actually looked at this from a standpoint of typical and children with reading 

disabilities.  And they developed these four empirical components and then went in and compared them 

across a number of other disorders, ADHD, children with fragile X, autism.  And what did they find?  Well, 

they found that first of all the four components were inhibitory control, set shifting, working memory, and 

planning.  Okay?  Again, when you think about a model, well here are the ones that--things that you think 

about, but in their data they found that, well inhibitory control indeed your ADHD kids performed less well 

than your fragile X kids, or your kids with autism.  But you can moderate that if the kids were on 

medication.  Set shifting, well, the ADHD kids did better than the fragile X, and the fragile X kids did better 

than the kids with autism.  So, what's important about this and so on and so forth here with the working 



memory and the planning, but the nice thing to see here is that there's this empirical model that's 

multidimensional and that it's giving us some discrimination about different groups of kids.  We don't know 

how this model applies with traumatic brain injury, but to suffice to say that kids depending on the nature 

and extent of their injury may have problems with anyone of these types of concerns.  So, both the level 

and the pattern of executive abilities actually has some merit here when we think about looking at 

executive functions in pediatric brain injuries.  Martha Dencla has these components and her definition.  

Now, moving from an empirical set of definitions to one that is now conceptual.  Martha Dencla has these 

pieces in her conceptual model, a delay between stimulus and response, usually a short delay.  You've 

got to have some internal representation of what has to happen and how to get there.  Can you again 

inhibit those maladaptive responses or ones that aren't going to get you there?  Can you be efficient and 

consistent in how you do it especially with respect in using active strategies for deployment?  And if those 

things don't work, can you be more flexible and find door number two?  How do you get there?  Now, 

Dencla's model actually you--she took this and put it into a four-factor model and I actually like this one 

not because it's any better or worse than the others, but because it's one I can remember.  And here's 

how I remember it.  She has initiating, sustaining, set shifting, inhibiting.  And when you do any task, 

you've got to start it, you got to continue what you're doing to get there, sometimes you have to shift 

between different parts of it, and then you stop.  Okay.  Starting, keeping going, set shifting to get where 

you need to be, and then inhibition and stopping.  You know, we've actually looked at this model in kids 

with written language disorder which, you know, was a whole other field afar from traumatic brain injury, 

but indeed we found this differential rate of response.  Just because you have one type of executive 

dysfunction doesn't mean you have all.  So, the idea is is if you have a traumatic brain injury, you may 

find a differential pattern of abilities in addition to level of function.  So, while they are notable differences 

between these models and I certainly could have put up a couple of others, there appear to be a number 

of things that overlap across these models.  And if you pulled in the other thirty-two definitions and the 

other models that are out there, that it would go up to six different constructs.  What you generally see is 

there are some common overlap in all of these things and they all pertain to sort of regulatory 

mechanisms.  Planning and problem solving shows up, inhibitory control, the set shifting and set 

maintenance are there in some fashion.  Sometimes people think of that as cognitive flexibility or again 

inhibitory control.  Speeded responding and working memory also are discussed in many in the models.  

And again, with the Stuss definition, let's not forget the affective regulation as well and there's good 

neuroanatomical data to support that.  So, when we talk about executive function, you know, please 

remember that again it's this multidimensional component.  The neuroanatomical aspects of this we know 

are linked to various aspects of the prefrontal cortex and that includes emotional control.  And we're going 

to talk about the dorsolateral and ventromedial prefrontal cortex here in a minute.  But this becomes a 

way to begin to think about or understanding of childhood neurobehavioral difficulties especially those 

seen in kids with post TBI because we know the frontal lobe and associated structures are very 

vulnerable in a traumatic brain injury.  And it begins to give us a neurologic mechanism to at least give us 



an understanding of why kids have both learning and behavior problems as well as perhaps affective 

regulation difficulties in that sample.  There is a reason for it and gets back to this area of the brain.  So, 

let's take the next 15 minutes and move into the neurodevelopmental underpinnings and then we'll get to 

our break.  See what I did there?  You were all given an advanced organizer.  So for those of you that 

were going, "God, definitions, God."  Now you know you have to suck it up for 15 minutes and then you'll 

have your break.  So, advanced organizers are very powerful and you do that--you do these every day.  

The trick is, is that you do it with your family, you probably do it with your significant other, you probably 

do it with your kids.  And the real trick is, can you do it strategically so that you move things along the way 

you want?  But I'm always impressed with how many times this gets done and people don't even realize 

they're doing it.  You just got to make it conscious and do it strategically.  So, neurodevelopmental 

underpinnings [inaudible] studies, neuro imaging data, brain function data using electroencephalography 

suggested that prefrontal cortex is one of the primary areas for executive function.  There indeed are 

other systems that can be involved.  Yesterday we mentioned the cerebellum and there are some sense 

that may be involved in selected executive function, but this is primarily the area that gets the bulk of the 

attention.  And when we look at the anatomical connectivity data, there appear to be two major regions of 

the prefrontal cortex, the dorsolateral prefrontal cortex and the ventromedial prefrontal cortex.  When you 

look at the dorsolateral prefrontal cortex, people have related the--sort of the cognitive functions that are 

associated with this, motor planning and regulation, sort of working memory, attention regulation, these 

types of things have been referred to as cool executive functions.  And the ventromedial regions of the 

cortex are involved in not just the planning and decision making, but they also mediate active regulatory 

functions that because of the affective nature, people have called those hot functions.  So, you have the 

cool functions and the hot functions and this is indeed another model of executive functions in terms of 

being able to pool in the neuroanatomical features.  So, the dorsolateral prefrontal cortex, again pooling 

for those cool functions, is responsible for the selection of behaviors and your decision making, the 

recognition of content dependent changes that occur when something happens and there's a subsequent 

behavior.  It potentiates a set of stimulus response contingencies related to the behaviors within a 

context.  And you might imagine if there's dysregulation what happens is you get this sequence that 

occurs but it's not in context.  It's not appropriate.  It's not adaptive.  And it influences the flexibility and the 

goal-driven nature of behavior.  In many instances what you get here are, again, those cool functions, the 

planning, the problem solving, the working memory, the attention regulation.  And if you damage this 

dorsolateral prefrontal cortex such as you might get with a traumatic brain injury, you're going to get a list 

of things that might happen either in whole or in part, or on a continuum.  Lack of motivation, creativity, or 

the ability to even--to have a goal to get to instead of goal setting, difficulty initiating or flexibility modifying 

actions to get these very stereotypic responses, perhaps perseveration in responding.  You can see a 

loss of affect.  Again, theory of mind concerns people sort of lose the ability to take the perspective of 

another.  Perseveration and random choice errors.  One of the things that Marcus did was, he was real 

quick at making responses but he just guessed, guessed, guessed, guessed, just bang, bang, bang, 



whatever came to his mind.  There was no filter.  He couldn't do it.  So, he was perseverative and he 

couldn't sort of figure out that the feedback, he wasn't getting it right, so he had to slow down or try 

something different.  He didn't do it.  He just kept making random choice errors.  Distractibility, sustained 

attention, working memory problems, and again this idea of abstraction or understand complexity, these 

are all things that if you damage the prefrontal--the dorsolatreal component of prefrontal cortex, you're 

going to see potentially.  The ventromedial region is critical for, again, this idea of sort of hallucinating the 

relationship between stimulus and reinforcers and it's important in learning from contingencies.  So when 

somebody doesn't know that's not right, what do you do differently?  And here, this is where your affective 

regulation starts to come into play.  You don't read the queues correctly.  You don't respond appropriately.  

You're missing sort of the reinforcing--the positive and negative reinforcing aspects of a situation and you 

don't learn from it.  Additionally, when you damage this region, you're going to start to see a lack of self-

control, impulsivity, sort of this immediate need for--to get rewarded.  There's no way to sort of hold back 

on that which is very--a younger kid sort of problem.  Disruption of both affective and non-affective stimuli, 

and again, in this instance, thinking about the word to be--selecting the behavior that has the highest 

perceived reward and not the highest perceived utility.  What I can get now?  And again, this creates a 

whole host of affective problems if you think about when you interact with peers, sometime you got to 

hold off on something so that the group can move forward, that you and your friend can agree to pick the 

right game to play at that simple of a level.  And fact is that the kid wouldn't do that.  They just say, "I want 

to play this game," and then nobody wants to play with him.  This is also an area where you get 

friendships and you're sort of figuring that that whole murky area begins to come into play here.  I had a 

case one time where this little boy who had sustained a brain injury was actually doing pretty well, but he 

didn't have many friends and he would say--and so I was saying in clinic and I said to him--his name was 

Joseph.  And I said, "Joseph, what's going on?"  He said, he says, "Darn boys," and he was seven.  So 

he was doing pretty good after--he had a motor vehicle crash he was involved in.  I said, "Well, tell me 

about those boys."  And he'd say, "Well, you know, there are rules for making friends."  Okay.  So right off 

the bat there's your first clue.  I don't know what the rule book says for making friends.  He had to his 

strength figured out that if you get a one, two, three in how you do things, you can accomplish stuff, very 

nice set of strategies.  Except that you don't --it's a tough one to overlay on social relationships.  And I'd 

say, "Well, that's interesting, Joseph.  Tell me--tell me what those rules are.  Remind me."  And he'd go, 

"Oh, they're simple."  He says, "First of all, you get a toy that everybody wants and then you go up where 

the other boys are playing and you stand there holding the toy and they're going to see the toy and 

they're going to want to play with it."  So one of the kids generally will come out and he'll say, "One of the 

boys will come over and ask if they can play with it and you say yes.  So you gave him the toy."  And I 

said, "Well, okay.  Well then what happens?"  Because that's obviously the--that's the point, right, of the 

problem.  He says, "Well, then they break the rules."  I said, "Well, what do you mean they break the 

rules?"  He said, "Well, they're supposed to then invite me to play with them and then we will be friends."  

And I said, "What happens?"  He said, "They take the toy and they don't invite me and they don't talk to 



me."  I said, "Well, then what do you do?"  And he says, "Well, I go and grab the toy back."  Well you can 

imagine then what happens, right?  So you're off in a problem.  But he was--we had enough that, you 

know, we had a script, but because of the nature of his injury, he couldn't figure out this aspect of it and 

he was perplexed that the other kids didn't follow those rules though I've never heard of rules for making 

friends.  I mean, you know, outside of being nice and you be courteous and invite people in, look for 

common interest, but those--that's not a linear process.  I mean, that sort of evolves with situations and 

things that we do in various social circumstances, but--and at the time, my daughter was--my youngest 

daughter was like three and she was very pragmatically adept and she would like observe people and 

then sort of gently insert herself into the mix and she had all kinds of friends.  And she also had very good 

pragmatic skills, which he did not have.  He had trouble with the pragmatic because everything was very 

literal.  My youngest daughter, at the time, I used to take my kids to the office with me, which they thought 

was fun because on Saturday, they could run around the office and I had the speech and language 

therapist come back one Saturday when I was there and she was there and she said, "You know, I just 

want to let you know that your daughter has really good pragmatic skills."  And I said, "Well, how is, you 

know, what'd she do?"  She said, "Well, I was getting ready to leave and she was upfront in our play area 

in the waiting room playing and she said, |I put my purse down and I just--since I wanted to get my keys 

out, I got a stick of gum out."  She said, "And your daughter came over and said is that a stick of gum?"  

And she said, "Well, yes, it is."  And she said, "Boy, that looks delicious."  Now, from a three, three and a 

half year old, what is your natural response?  It's like, "Well, would you like a stick?"  So Debbie says, 

"Well, would you like a stick of gum?"  She says, "Well, I think I better ask my dad."  So she had all the 

right pieces at age three, then the speech and language person was saying, "Yeah, this was a very 

interesting interchange from a--from a--from a little one."  Because we get--we see kids that are impaired 

and they have problems and they have challenges and we forget some of this normal sort of things that 

evolve.  So while my daughter has continued to manipulate me for the rest--the next 18 years with those 

great pragmatic skills, the fact is, is that Joseph, he was really struggling.  He couldn't figure it out an area 

of his brain that had been damaged by this was the ventral medial prefrontal cortex.  And unfortunately, 

he was about three years post-injury.  He had been injured during the preschool years at about age four.  

And so he was now struggling--this was one of those downstream problems that we talked about with the 

executive deficits that he was now struggling within the parent [inaudible] 1104 and they were working 

with it and the good news is he seemed to have all his cognitive faculties back.  He was doing very well in 

school and again.   I was very impressed with this organization of this, but, you know, to get him into 

therapy and to start to get him to figure out that you've got to do it another way or think about other ways 

to approach it was very important, but this is where he sustained his injury.  Right here.  Right in there is 

that ventral medial prefrontal cortex.  And this is where he had been hurt.  The dorsolateral, those cool 

functions are sort of here and remember this spot is also on the right side of the brain, you see the left 

side and the right side and the ventral medial was on the left and the right.  You also have the frontal pole 

which is very vulnerable to involvement and again sort of begins to encapsulate aspects of both the 



dorsolateral and prefrontal region.  So with one half to two-thirds of cases having this frontal lobe potential 

involvement, you can see that a lot of these areas are going to be very vulnerable for disruption and 

you've got to have multiple ways to assess the multiple functions.  All those--as I eluded to with some of 

the empirical models, there's a developmental basis that are--that evolves here and it's going to have a 

differential effect on both learning and behavior overtime.  And what we generally know is is that of typical 

studies, lesion studies and from animal studies that that prefrontal cortex is operational on a very basic 

level by the end of infancy and data suggested it may even be there earlier.  So again, this idea of the 

adolescence is where we really see it.  Now, it really starts very early, very early in life and it's probably 

starting even before 24 months.  So there is a slow--long slow-growth that goes with this.  Executive 

functions appear to develop from infancy into early adulthood.  We have some peak areas of rapid growth 

between the ages of six and eight.  That's where kids start to become, as I used to tell my wife, human.  

This is where they get to be a little more regulated.  And you see more modest gains between nine and 

twelve and you continue to have differential growth through adolescence into early adulthood depending 

on what construct you're looking at.  And again, from a gender perspective, females have a longer 

trajectory than males do.  We tend to plateau on our early 20s and females continue to evolve in terms of 

their executive capability.  Remember what we talked about yesterday, developmental ascendancy, you 

know, depending on when that injury is, it's going to perhaps give you clues as to what is going to be 

affected and what's going to be a downstream problem.  So if you disrupt the executive function trajectory 

at any of these various time points, it's going to have a very specific effect on what's been developed and 

what is in evolution.  So you need to have a handle on when the injury occurred, how extensive was it 

and what executive functions might you be expecting to be in place and to be developing because that's 

going to have then an impact on what you sort of--how you understand it.  If you disrupt any of those 

prefrontal cortexes, you could trigger specific executive functions and remember they could be hot or 

cold, they could be affective or cognitive and giving the developmental trajectory of many of these 

functions especially giving the long developmental trajectory, in one hand, that's good because they're still 

development that will occur.  On the other hand, the developmental trajectories can be abhorrent and 

different if they've been severely derailed, and we also have this concept of injuries lying silent until 

they're developmentally required.  And again, you may see a specific executive dysfunction emerge at a 

later time like with little Marcus.  He's probably going to have trouble when he does his major school 

shifts.  He goes from elementary school to junior high or the middle school and then so on and so forth.  

This is where we could project we're going to get some difficulties, and if you don't put the TBI into that 

mix, it may look like a new problem that surfaced and you may be down the primrose path of another 

reason for that problem such as behavior or motivation or things like substance abuse or family problems.  

And so these are things that really need to be routinely examined so that we can figure that out.  What I 

just did there was not a very good advanced organizer because it may take more than 30 seconds for you 

to transition.  So--but an advanced organizer nonetheless.  All right.  Let's talk about in traumatic brain 

injury, we've eluded to a number of manifestations already, but let's talk about sort of what the data tell 



us.  What we know is executive dysfunction is not unique to traumatic brain injury.  You can see executive 

dysfunction and a variety of disorders.  You can see it in diabetes.  We have a data looking at children 

with chronic kidney disease and interestingly frontal lobe involvement seems to be an area of interesting 

kids who have chronic kidney disease.  In addition to traumatic brain injury, other neurologic conditions 

like stroke, you can see it, pediatric genetic disorders, Fragile X Syndrome, Prader-Willi.  We have a 

Fragile X Syndrome project where we've tracked the development of executive functions over time and 

guess what?  They're flat so the executive deficits really are sort of a hallmark of children who have that 

syndrome.  We looked at it in kids with 22q deletion syndrome.  You see it in the psychiatric disorders.  

Bipolars, schizophrenia, kids who have had substance abuse, child maltreatment, and also you see it in a 

variety of developmental disorder, such as autism and learning disabilities and ADHD.  So this is not 

exotic when you start looking at other conditions and disorders, but because of the nature of traumatic 

brain injury, the frontal lobe is an area of intense interest.  In that regard, when you have a child that 

sustained a traumatic brain injury, you generally will see a tension disruption and in addition to that, you're 

going to see a variety of executive difficulties.  This is not uncommon.  And again should tell you right off 

the bat that when you're doing assessment, whether it's a neuropsychological assessment, whether it's a 

psychoeducational assessment, whether it's another single discipline assessment like speech and 

language or even occupational therapy, or if you're working in a team of individuals such as you might 

have with a multi-disciplinary and interdisciplinary or even perhaps transdisciplinary with the younger kids 

type of assessment model.  You've got to have executive functions in there or you will miss some things.  

You definitely will miss some things.  And so you've got to be real careful with this one.  The other part of 

it is, and this came up a little bit yesterday in some of my discussions with folks, if you work with brain 

injury, most of the time, people get a brain injury because something happened that was a mistake.  

Somebody ran a red light, somebody fell when they--in the supermarket because something happened.  

Somebody got hit with a baseball, something happened to somebody which mean if something happens 

to somebody you're probably going to have an attorney involved and that's not a bad thing necessarily, 

but when you get an attorney involved they're probably going to involve you.  So if the school had nothing 

to do with the situation, and most times that is the case, the fact of the matter is, is because this is where 

kids spend the bulk of their day, they're going to come to you and say, "Tell us what you think."  And that 

may be from an advocacy perspective or it may be from a adversarial perspective, but you're going to get 

involved.  You will get subpoenaed, you will get asked to participate.  You will get asked to do--to testify.  

The fact of the matter is, is that you better make sure you've gotten your assessment ducks in a row and 

it better include executive function because if you miss this area, you're missing a major area for concern.  

Why?  Because it's not unexpected given that you're going to evidence some type of frontal lobe 

involvement with a brain injury.  One-half to two-thirds remember that.  When you look the empirical 

studies that are available, there is pretty much a voluminous literature here.  And when you start to look at 

the preschool literature that we talked about yesterday, it's slim pickins in many ways.  We--here, we have 

a literature that goes into the school-age years well into the adults years.  So we have a lot of data here 



and as you might imagine, we've seen deficits in all of these different types of executive functions and if 

you think about the models that we talked about earlier this morning and the various subcomponents to 

executive functions, you began to see them all here, planning and problem solving, abstract thinking, set-

shifting and cognitive flexibility, processing speed, working memory, self-monitoring, social cognition, 

including things like the metacognitive capabilities that people have.  All disrupted or can be disrupted 

following a traumatic brain injury in kids.  Also what's merging now looking at the social and affective 

functions, you know, self-regulation and social cognition.  Now, had it been documented in these kids, 

and when you have a moderate to severe brain injury, these types of manifestations can be seen at least 

five years post-injury and it may be more depending on the extent of the damage.  But we know at least 

five years out, there many instances' going to be there.  So if you have an injury in third grade at the age 

or roughly eight, the fact is when you get into middle school, these types of things are going to be 

probably still there in a moderate to severe injury, and the auntie has been upped because the social 

game really takes off from in that--those adolescent years.  We also know that self-regulatory abilities can 

serve as mediators with the effects of brain injury.  And so the fact of the matter is if these areas are 

intact, it may actually help with some of the social functions that the kids are struggling with.  Whereas if 

they're not intact and you haven't sort of looked at this order, you haven't looked at it with any details, you 

really don't know how it's affecting sort of the social behavioral functions.  The social cognitive data 

suggest that kids following a TBI can show problems and identifying emotions, labeling the emotions.  

Again, some of the pragmatic aspects of figurative language and understanding the non-literal, social 

communication, kids can be very, very literal.  This is where Joseph was struggling.  He just really--

everything was very literal for him to the point that he broke it down to rules, which is very clever quite 

frankly and probably worked for him in a cognitive sphere very nicely.  It didn't translate very well at the 

age of seven into social problems and my guess is it's even going to get worse as he got older.  And sort 

of again the self-monitoring component of evaluating your problem solving outcome from the social fear--

sphere.  High-order language impairments also has been reported, and that's critical because they're 

expressive and receptive language pragmatics become then vulnerable.  And a lot of times you will see 

that.  Remember we talked a little bit yesterday about that left hemisphere sort of dominating primary 

expressive and receptive speech.  The right hemisphere is not devoid from language.  It is involved in 

language, but it tends to be these types of things extracting the social meaning or the meaning from 

language despite what the words may say.  The non-verbal aspects, the parallel and [inaudible] 12509 

aspects of communication all become vulnerable and these tend to be functions that go to that ventral 

medial prefrontal cortex in the right hemisphere.  In general following a traumatic brain injury, you will see 

nearly all of these functions having some disruption.  And again, that's going to be dictated in part by the 

severity of the brain injury.  And interestingly, we also see this array of challenges and children with mild 

brain injury.  So just because the brain injury is mild, I wish we had another name for this because there's 

really no brain injury that's mild, it's just a relative term, right?  It's mild versus severe, but quite frankly, a 

mild brain injury also can show these types of problems, but the results haven't been as striking.  And I 



mentioned the five-year time point for some of these functions.  There are data that suggest that some of 

these deficits may persist seven to ten years post-injury.  So a lot of these things are not going to return 

to baseline.  And we have to sort of understand that there is a long-term component which when you think 

of the BrainSTEPS program that most of you are involved in, this is one of the rationales for why you 

track the kids to graduation.  All right?  It's just not a hit-and-run sort of phenomena and you get these 

kids under your belt and you track them over time, and Brenda and I were talking a little bit this morning 

about, you know, sort of what--what's the value of that.  Well, you probably can look at the value in terms 

of keeping these kids in the loop, figuring out what they're next developmental challenge is, but there's 

also probably a fiscal game to this.  There's a value added to these kids staying in school because you're 

working with them, maybe having two friends as opposed to the nine they would have had before.  And, 

you know, you could probably wrap a doll or figure around this.  This is what we were talking a little bit 

about this morning in terms of BrainSTEPS because to me, the cost of this right here in terms of the 

ongoing monitoring, you probably save hundreds of thousands of dollars in the stay in terms of the fact 

that these kids will graduate from high school, they'll have a better chance for jobs or postsecondary 

education.  There's going to be a lot of pieces to this and we have data to say that, you know, you got to 

ride with these kids for this long because we know that the long term outcomes can be variable and with 

some of the deficits persisting.  When we look at executive function ratings, we know that from parents or 

teachers that the ratings have been associated with the presence of psychiatric disorder, family burden 

and general family functioning and adolescence with severe brain injury, interestingly though, report fewer 

problems than their parents, okay?  Remember the term I shared with you yesterday, anosognosia.  

Anosognosia is the inability to recognize that you have a problem.  Some of this may be related to just the 

fact that they're adolescents.  This is not an uncommon finding across different disorders.  Adolescents 

say "No, everything's fine."  When in fact the parents are chewing their fingernails down and worried to 

death about their youngster.  So we see that with conduct disorder, we see that with a variety of other 

psychiatric disorders, we see it in chronic illness.  So, this is not an uncommon finding, but it makes it a 

challenge in terms of if the--if the adolescent really doesn't recognize their own weaknesses, how do you 

intervene?  So if somebody needs help and they're going, "Well, I really don't need that.  I'm okay."  How 

do you then jump in and help to intervene with that individual especially at the adolescent level?  So it 

raises these assessment issues and how do you interpret this but also what do you do about it?  It's the 

old saying, you can, you know, take a horse to water but you can't make him drink, right?  Well, that's sort 

of what we're getting into here.  Okay.  Before we shift into assessment strategies, which is how we're 

going to spend the rest of the morning, I want to just pause for a moment.  We've actually talked about 

definitions.  We've talked about sort of models of executive functioning.  We've talked about sort of the 

neurologic underpinnings and some of the manifestations in pediatric TBI.  What questions do you have 

at this point about executive function before we move into assessment treatment and that includes the 

remote sites?  Yes? 



AUDIENCE MEMBER: When you have a complex base like the one that you shared earlier, does it ever 

become relevant or important that people understand [inaudible] or whatever?  What's connected to what 

and how that drives, you know, interventions or I'm just trying to understand how you kind of tease that all 

out? 

DR. STEPHEN HOOPER: Yeah.  The question is, with complex cases such as the one I started the day 

with, you know, how important is it to understand how these various things link together?  Is that fair? 

AUDIENCE MEMBER: Yeah. 

DR. STEPHEN HOOPER: I think it's very important.  And the--and the--and the real trick in that is who 

does it?  You know, so if it is a legal proceeding as a teacher, you don't want to be put up on the stand 

where you're doing these neurologic connections because you'll be discredited in about nine seconds and 

dismissed.  Whether you know more than the attorney or anybody in the room or not, that's what they'll 

do, that's their job.  They're there to sort of, you know, the prosecutor is there to, you know, sort of make 

you look stupid, and the other attorney is there to make you look smart and so that's just the way it is.  If 

you do illegal work, you'd better get a suit of armor and sort of know how to walk into a--and it's not 

personal.  I could never be and attorney because, you know, these guys would scream and yell and fight 

and then they go have lunch together.  If anybody--if any of you have ever know attorneys or maybe live 

with attorneys, but it's an amazing dynamic and I'm sitting there and I'm still all jacked up because 

somebody came after me.  It's like if somebody asked me to go to lunch, I wouldn't want, you know, I 

don't want to be with those people and that's why I'm not an attorney because it's amazing, you know.  

They go after each other and they go, "Hey, where are you going to lunch?"  It's like goodness gracious.  

So it is important that the story's told because the problem that you run into, especially with executive 

functions, is somebody may say, "Well, the IQ and other cognitive abilities never change.  He's just 

unmotivated or she's just lazy or she's using the ill--the injury to get away from stuff."  All of which could 

be true, but it's not the sole path.  The other path is is maybe there are some real neurologic issues here 

that contribute to her being--to the youngster having difficulty initiating a task.  We know that can happen.  

I mean, I think I shared with you yesterday the case where this guy had the bullet injury that went through 

the temporal regions and severed the frontal lobe from the rest of the brain.  What happened was he was 

14, he had gotten into drugs and selling drugs because he thought it would be a quick buck.  So the 

dealer gave him the drugs to sell.  And instead of selling the drugs, he went out and smoked all the 

marijuana and then when the dealer came back and said "Where's my money?"  Kid ran.  The dealer shot 

him and the bullet went right through here and came out the other side severed his frontal lobe.  Kid 

ended up in the hospital, went to rehab.  One of these situations where the school psychologist had done 

the IQ test.  His IQ is exactly the same as it had been before.  And, again, remember the other little point I 

shared with you yesterday that TBI is not normally distributed?  This kid had a learning disability before 

and the good part was we had these markers from earlier testing.  So, he had another story that--before 

this incident.  So we--you know, they said, "Well, there's really no change."  Well, this kid was pretty 



impaired, and what he would do is he would sit there and do this with his head or this.  And so if 

somebody would ask him to do something, he'd do this and then he wouldn't do it.  He wouldn't do 

anything.  And so I was able to go in and I didn't know what we were going to do.  They asked me to take 

a look at this kid because he was not initiating anything.  He would just sit there.  And I was able to go in 

and just sort of trying to figure out this kid it not initiating, we need to get him doing this and I started 

getting his head going this way.  And then I said, "Okay, now, we're going to do these math problems and 

here's what I want you to begin, item one, and we're going to work across.  And then [inaudible] 3508 

math.  Now, good news is, we found a key to get this kid to move.  Bad news is, he probably are get--is 

going to need that kind of cue the rest of his life because of the nature of the brain injury.  That behavior 

could very easily be interpreted as laziness, lack of compliance and it wasn't that at all.  It was a 

neurologic conditions where on the surface looking it was easy to sort of say this and that or the other, but 

there's a neurologic reason and we had the data showing, you know, that here's the bullet pathway 

through his brain.  So, connecting that to the behavior to trying to figure out what we need to do and the 

fact in his instance that is probably going to be a lifelong challenge for him.  You know, again, that's the 

story that you're getting to.  That's important to understand.  Can this be--boy be unmotivated and lazy?  

Of course he can.  We all are from time to time.  But he has another reason for why his lack of initiation 

can be there and it's pretty pronounced.  So I think that you may not be as a teacher of the person to do 

that.  You may need to have an expert in brain injury or neurologic function.  Sometimes that's a 

neuropsychologist, we have pediatric neurologist, sometimes it's another kind of physician that can come 

in and help describe that.  You may be asked to do that and sometimes you've got to be real careful 

because you have to look at your own background and say, "Do I have the credentials that will withstand 

the attorney coming after me saying that I'm not an expert or I don't know this?"  And I'm not sure where--

how many of the BrainSTEPS folks, Brenda in your travels actually have gotten called the core, but it 

would be an interesting thing to know how they were treated and sort of what did the--what did folks do.  

Anybody here go to court?  And are you a BrainSTEPS person? 

AUDIENCE MEMBER: Yes. 

DR. STEPHEN HOOPER: Were they kind of to you? 

AUDIENCE MEMBER: No. 

DR. STEPHEN HOOPER: Yeah.  Yeah.  That's her job to be--to be adversarial and so--I mean, did they 

attack you in terms of background and knowledge and… 

AUDIENCE MEMBER: Yeah. 

DR. STEPHEN HOOPER: Yeah.  That--yeah, that's a common story and so if you don't have a 

background even though you may have more knowledge than anybody in the room, they don't care 

because their job is to discredit you and get you off the stand.  And a good attorney will do that that's why 

you have to get a suit of armor and go home and well, it was--I tried, you know, and you don't take it 



personally, but the fact is is it can be--who else?  Did I just see a hand over here?  Somebody went to 

court?  Somebody else?  It was just you guys?  Yeah.  So you've got to think about that very strategically 

just because you've been invited to--or subpoenaed sometimes, that's the party, that's the invitation, is a 

subpoena to come--to come to court.  You've got to make a decision about are you the right person to be 

able to do it?  Separate them in the part from your knowledge base, but somebody needs to tell that story.  

That's--it needs to be told.  Otherwise, it's easy to get into the cracks of laziness, unmotivated, depressed, 

these other types of things.  Good question though.  Another question.  We can do another question 

before we go on.  Yes? 

AUDIENCE MEMBER: Do you ever incorporate occupation, physical therapist involved in doing some 

sensory integration or different testing as part of your--kind of separate with you or… 

DR. STEPHEN HOOPER: Depends on the case, the answer is yes.  I have a pediatric neuropsychology 

clinic that I'll see cases, but I am--until recently, was part of an interdisciplinary program where we had all 

the disciplines.  We had like 13 disciplines that are disposal, so I can make a referral to OT or PT and 

likewise, they could refer to me and so we had a nice give and take.  I'm now over in the hospital proper 

and we're working on a similar model there.  So absolutely, there's I think understanding the brain injury 

part really opens up the door to play together in an arena like, well, many times we don't do because we 

work in our silos and brain injury, in many instances, just demands that I can do some of the assessments 

but the interventions really are other disciplines that become critical to this process.  So, yes, we do that 

and the expertise is always appreciated.  Yes? 

AUDIENCE MEMBER: As educators, we often get kind of generic information about a brain injury, but it 

didn't have [inaudible] or where did it occur and in then in the past couple of days, we've learned a lot 

about [inaudible] so how do we get more information?  Where did you get that? 

DR. STEPHEN HOOPER: The question is, where do you get the other information related to a brain injury 

outside of generic description that generally will come across most educational desks or offices?  I think 

you got to go after that.  I think you got to go to the medical records and then one of the things that we do 

in North Carolina is the school psychologist, that's the first thing they go for, is to get access to those 

medical records and we're trying to figure out ways again because of HIPAA and FERPA, and sometimes 

families don't want schools to know things which is another sort of barrier here that we have to--have to 

work with.  But we encourage them to go after those medical records.  This is where--and in relationship 

to your question in terms disciplines, we'll get the social workers and the counselors involved in sort of 

hunting down those records so that we can actually go through them.  And we spent a lot of time looking 

at those records, little things like, you know, who knows what a GCS is?  Outside of Brenda.  She's 

cheating. 

BRENDA EAGAN BROWN: They know what it is.  Take a [inaudible] 

AUDIENCE: [indistinct chatter] 



DR. STEPHEN HOOPER: It's a Glasgow Coma Scale.  Well, you know, where do you see that in a 

medical report?  It's like--they didn't raise their hands though, you know.  A very incompliant group, but… 

AUDIENCE MEMBER: [inaudible] 

DR. STEPHEN HOOPER: Shy.  You're shy.  See how those interpretations go?  None compliant, maybe 

you're shy, so the fact of the matter is that we have those folks go after this, but, you know, because it's 

going to be a line, it's not going be a report on the GCS, it's going to say GCS 9.  And you got to look for 

it.  So if you don't know to look for it, you'll never ask for it.  So when it comes in, so we'll go for the--for 

the medical records pretty aggressively.  And that's what we tell them to do.  IN some of the--what my 

experience has been interestingly in Pennsylvania is not unlike North Carolina because you got a couple 

of big cities and the rest of it's small towns and burrows and townships and North Carolina is very similar, 

you know.  We got Raleigh, we got Charlotte, and after that you start to have little towns, even towns like 

Wilmington and Greenville are not large areas.  My experience has been that that process for it is a lot 

better in the smaller towns because the pediatrician lives next door to the teacher who's doing this, or the 

school psychologist and they can say, "Hey, Bob, can, you know, I need--I need this on a kid.  Can we 

work out a way to get it?"  And then he says, "Oh, yeah, I'm going to meet with his mom tomorrow.  I'll talk 

to her and I can handle it."  Whereas in the--in the bigger cities like Charlotte, you know, you can't get 

anything, you know.  We're working with megalopolises like UNC.  I mean, you know, to get any from 

UNC, I mean, you got to pry it out of them and they'd give it up eventually, but Pennsylvania's probably 

very similar to that.  Pittsburgh, you'd probably have a hard time getting data, or Philadelphia but, you 

know, you live in a little town, you probably can get access to it a whole lot more.  It's an interesting social 

dynamic there, but I think you've got to get access to the medical record.  If you don't, you're going to be 

missing a big chunk of the--of the picture.  One more before we move on.  Anybody else? 

BRENDA EAGAN BROWN: We have a question online.  Why would diabetes affect executive functions? 

DR. STEPHEN HOOPER: Why would diabetes affect executive function?  Diabetes is an endocrine 

function and again, it's going to take us a little far away from TBI.  But there's literature in the diabetes 

area to suggest that those frontal regions are vulnerable to sort of the low or the high insulin levels that 

are--that are there.  And in addition to that, there's a whole literature looking at subtypes of folks with 

diabetes in terms of their learning.  And one of those subtypes is actually one that has executive 

dysfunction.  So there's--there is a literature looking at that and the mechanism is a neuroendocrine and 

how it impacts the brain.  Okay. 

AUDIENCE MEMBER: We have a question from [inaudible] 12? 

DR. STEPHEN HOOPER: Oh, that's like a voice from God.  I'd love to hear it.  Yes.  Thank you.  Please. 

AUDIENCE MEMBER: Could you explain the mental--tegmental area and how that affects TBI? 

DR. STEPHEN HOOPER: The Ventromedial region? 



AUDIENCE MEMBER: Ventricle tegmental area. 

DR. STEPHEN HOOPER: The ventricles, yes.  Very much of the--what happens with the ventricles is 

when you look at--in that tegmental areas, when you look at like a CAT scan of a brain, one of the first 

things that a neurologist or a physician will look at is sort of the space and it looks like they refer to it as a 

little butterfly and they're looking for it to be very symmetrical.  And what happens is with the brain injury, 

a couple of things can happen, you can get something that pushes in on those--the ventricles, by the way, 

contain cerebrospinal fluid.  And then things like spina bifida where kids will get a shuntm, they'll put that 

shunt generally in that right parietal region and it goes right into the ventricle and then drains out the extra 

cervical spinal fluid.  And that shunt in spina bifida, actually they will drop the tubing down into your 

stomach and just into the visceral area of your body.  And the--and the more recent ones will actually be a 

pigtail.  They'll be curled because then when kids grow, it just unfolds.  In the old days, they would put just 

enough tubing in and then what would happen is, is that they'd have to go in and revise the shunts and 

now they sort of pigtail it and it's in there and the extra spinal fluid goes and the ventricles are not 

enlarged.  So that's sort of the concept, but what happens with brain injury is you can have two things that 

happen.  You can have the ventricles get enlarged because of brain swelling and then what happens is it 

pushes out on the cortex and sometimes the subcortical area, and you end up with brain damage that's 

on top of the injury if you're not careful.  And they will--they will look for that and try to catch it very quickly.  

The other thing that happens is, is that you can have an impact where the ventricles are misshapen.  And 

so it pushes in on it and creates another kind of problem because of a bleed for example that could be--

you could be bleeding and pushing on that and that's why they'll look for the--first thing they'll look at, and 

the first thing you notice on a CAT scan or an MRI, you know, are these ventricles.  And they'll look for the 

sort of symmetrical butterfly appearance.  And if it's not, they'll start looking at, you know, what is pushing 

on under what is making it enlarged.  And with brain injury you can have both depending on the nature of 

the injury.  Okay.  Let's move on.  We'll have a lot of time for questions today, so please write them down, 

make notes.  Right now, I want to talk about executive function, assessment strategies because given 

everything we've just talked about, you end up having these multidimensional models that you need to 

assess for.  There is not a test for executive function because remember there's an S on that term.  It's 

executive functions.  So what happens is, you've got to have usually multiple measurements or if you're 

lucky, a test that will give you multiple dimensions.  As we've eluded to today, most cycle educational 

approaches do not assess this area, so if you have a child with a brain injury, you've got to make sure 

that you're complementing whatever assessments are being done whether it's by a psychologist or 

speech and language person or a PT or an OT, you've got to make sure that somewhere in the mix, you 

get these executive functions.  Most of the IQ measures that we have really don't do a good job go--going 

after executive functions, although, you know, some of the recent revisions to our classic tests like in the 

WISC-IV and soon to be the WISC-V.  The Kaufman, the Stanford-Binet, even the Woodcock-Johnson, 

they have tried to add measures in there to pull for various aspects of executive function like working 

memory and planning problem solving.  There are other types of measures like the integrated version of 



the WSQ four, and I assume they're going to have an integrated version for the WSQ five, but this one 

actually measures and subtests wherein a number of those tasks can begin to tap in to executive 

function.  And you don't have to administer everything.  You can just pick bits and pieces from that test to 

that integrated version to get there.  So be careful with these.  Know that some of the newer test will pull 

for some of those, but in general it does--they don't do a very good job pulling for the executive functions.  

And again as I mentioned earlier, you can see executive functions in a variety of different disorders and in 

fact, you know, outside of brain injury from my perspective as a neuropsychologist, I think we should be 

doing this with every condition, you know.  It's the old question Freud used to get and Freud, people 

would say, "Who should--who should go into analysis?"  And Freud's answer was, "Everyone.  Everyone 

should be in analysis.  Everybody should be in therapy."  And I kind of feel the same way as a 

neuropsychologist.  Who should have a neuropyscho assessment?  Everybody.  We all have our 

strengths and our weaknesses.  Wouldn't it be nice to know what those are in a very specific way so that 

you could then manage your life accordingly and know what your weaknesses are as a leader or, you 

know, where your strengths are as a leader and sort of do it that way.  But I think that we all should have 

this.  This is something that should be incorporated to all--the kids that we see out--even outside of brain 

injury.  So I think that EF needs to be considered and--as an assessment strategy, and again, as I 

mentioned earlier today, there really are few instruments available and 20 years ago, we didn't have--we 

had precious few tools.  All this construct was just coming out of the--out of the literature and people were 

talking about it.  A lot of the tasks were laboratory-driven.  So we really didn't have a lot of tasks, but in 

the last 20 years, I would say, we've actually expanded this array of tools that we can use, but other 

problem that we have is this is not--because you don't have measurement in the past, it hasn't been 

taught so people, even today, folks are hearing about it and it's part of the Brain STEPS team, you guys 

are probably ahead of the curve in terms of knowing about these things because most people don't 

because they're not trained in this.  Even psychologists, not necessarily neuropsychologist, many 

psychologists just don't get this even though it's a core part of cognition.  And then when you get into the 

literature, people quote all kinds of things.  It's a self-regulation.  You'll see people studying that and 

people looking at abstract thinking and studying that and it's sort of all part of the neurologic 

underpinnings that we mentioned this morning.  So one of the things that's happened over the past 20 

years, not only have we seen more tests emerge, we've actually seen a lot of these tests be very nicely 

developed.  So they're standardized and they're normed and we have now executive function tests that 

go across a wide age range including preschool.  So we're dipping down into the younger years, we have 

tests that go up into the geriatric years and so we're able to now start to have a number of things that 

allow us to not only do the assessments selectively, but also track over time with the same tool and that 

becomes very important in terms of understanding change over time especially with an acute injury into 

our thinking about what we might expect from downstream problems or injuries lying silent.  There's also 

a bit some tools that have moved from that quantitative arena to qualitative approaches are very 

systematic, and I'm going to share of those with you.  They actually are pretty fun and if there's any OTs 



or, yeah, PTs in the audience, you're probably going to appreciate these and maybe even have done 

these.  We've also seen the executive function approach move into rating scales where we now have 

parent and teacher and self-ratings of executive function.  So we are getting a nice array of tasks and 

again, the--what is the value added from all of this measurement?  The value added is that it may 

facilitate treatment planning and it may facilitate your ongoing developmental surveillance and the 

development to that plan.  So number of standardized measures, there are some batteries out there now 

and we--again, remember that we're talking about things and not a thing.  The S is important.  So 

remember the components that we've talked about in terms of the models.  I mean, these are just 

representative, planning and problem solving, set-shifting, inhibitory control.  When you think of executive 

functions, you have to immediately start to kick in just as you would with language abilities.  You got 

expressive, you got receptive.  You got various dimensions of those major divisions.  You got pragmatic 

skills and divisions of that.  This is no different.  So when we think about problem solving and planning, 

there are a variety of tests that are out there.  Now, the old Wisconsin Card Sorting Test has a long life.  

There's a test of problem solving skills.  One of the forerunners to this actually was the Halstead-Reitan 

Category Test, which most people don't use much anymore although many neuropsychologists do.  

Another that's been around for a really long time, probably going back into the '40s was the Porteus 

Mazes.  This is just the mazes that you do, but the Porteus Mazes has a systematic increase in 

complexity and you're looking at speed and number of errors and it's a planning task.  Woodcock-

Johnson has a nice planning task.  Anybody use that, Woodcock-Johnson planning?  It's the old task 

where you have kids trace a design.  They don't have to draw it, they just have to trace it, but they can't 

cross over the pencil.  So they've got to think about how they're going to trace it without crossing over.  

There are also a variety of tower tasks which can be kind of fun in terms of how kids do them.  I was 

actually at a--in North Carolina, they have a major sort of crafts event at the Eno River and it's sort of one 

of the major Southeast Region events and they have a children's area that we went to last year just to 

kind of stroll through.  They actually had these tower tasks there that kids could come in and play with.  

And it was--it's like, well, this is a test that we use.  And so now it's a toy sitting there.  So these are things 

that we will utilize.  I think I have some pictures of these.  Set maintenance and set-shifting.  Again, the 

Wisconsin Card Sort.  Let me just take a quick look here.  Here we go.  I'll show you the Wisconsin Card 

Sort.  Anybody ever see this or do it?  Yeah?  Anybody ever throw the cards? 

AUDIENCE MEMBER: Only one time. 

DR. STEPHEN HOOPER: Well, that's pretty good.  What you get here with the Wisconsin Card Sort is 

these cards right here at the top, we have the right triangle, two green stars, three yellow pluses, and four 

blue balls and then you get the card then you give the kid a stack of cards that look just like that, a 

hundred and twenty eight of them.  And you say something to the effect of, "I want you to match these 

128 cards to these four designs and I can't tell you how to do it.  I can't tell you how to do it, but what I can 

tell you is every time you lay a card down here or here, I'm going to tell if you're right or if you're wrong.  

Okay?"  So what happens is, is the kids will start out and they'll lay a card and you say right or wrong and 



then they lay another one and you say right or wrong.  This also can very--be very taxing on the examiner 

if the kid is wrong a lot because that's when you say as somewhat jokingly, "Did they throw the cards?"  

Eventually, if the kids are struggling, you know, I've only ever had one kid do it, too, and he just cleared 

the table off, just did this and the cards were gone.  But there's a computerized version of this.  There's a 

shortened version of this on the computer that you can do where it's 68 cards.  But there are rules that 

you're looking for.  And the rules are color, shape, and number.  Okay?  The real trick is, and this is the 

dirty part of the test, when somebody lays a card down and you say right, after so many right in a row, 

you change the rule and you don't tell them.  So first of all, you're looking at problem solving.  Can they 

figure out the rule?  How long does it take them to do that?  The second thing you're looking at is, is when 

you change the rule, how long does it take them to figure it out?  So generally, the next card they lay 

down, they're following the first rule and you go, "Wrong," and then sort of go like this.  And then--at least 

you hope they do.  Sometimes they're just laying cards down.  But fact of the matter is, is that then you 

after--again, after they hit a certain criterion, then you shift it again and you make five shifts in this whole 

thing.  So you can see where it could be very frustrating, but you get a lot of information from this, from an 

executive function perspective.  You get planning and problem solving.  You get set-shifting.  You get 

perseveration.  There's actually a variable that you can extract from this that you look at.  It's called set 

maintenance.  So how long did they--like a lot of kids will lay down, you know, a number in a row and then 

all of a sudden, they shift the rule and they go, "Right, right, right, wrong."  It's like, "Well, how did that 

happen?"  Well, it's sort of like their attention slipped and so the set maintenance, you get that, so there's 

a lot of data that you get from this and about on a computer, it's--I don't know if the computer in a hand-

administered version are exactly the same in terms of their equivalence.  It's easier on the examiner 

because they get--with the computer, you get, you know, a beep or a buzz if they get it right or wrong 

every time they sort of direct the card.  But the fact is, is that you extract a lot of information in a relatively 

short amount of time.  Again, when I'm doing the assessment, I'm just looking at this, but I recognize it 

can relate to a lot of other things.  And I'm mindful of that, but I don't want to mix up a diagnosis like 

ADHD with inhibitory control unnecessarily.  A lot of computerized tests, CPTs that refer to Continuous 

Performance Test where you can measure not just attention regulation, but you can look at how well a kid 

can sort of inhibit the response to hit the button when they're not supposed to.  So what happens when 

some of these tests--anybody ever see a CPT or use a CPT, which one? 

AUDIENCE MEMBER: Conners 

DR. STEPHEN HOOPER: Which--the Conners?  Yeah.  That's a--that's a classic one that's out there.  

That most of these things are all variations of a theme.  There's about five or six that you can buy and 

generally, they vary by the amount of time it takes.  Another one that's out there is the Gordon.  I like the 

Gordon because it's portable and I can take it bedside if I need to.  It looks like a bowling ball bag.  But I 

mean, it's about $2,000.  It's expensive piece of equipment, not one you want to drop down the steps.  

But what happens is, is you get these numbers or letters being flashed about one per second.  And to get 

to the inhibitory control, what happens is, is you do have a one and this--in the Gordon, for example, you 



have a one and a nine as your target.  So the numbers are common, one per second and then you get 

number one and then the number nine and the kid hits a button as quickly as they can and the numbers 

just keep coming.  This goes on for nine minutes.  And what happens is, is that you get one and the nine 

with a--as which is the time they're supposed to hit it, but you get a lot of instances where you'll get three, 

zero, two, one, nine, hit the button, one, zero, don't hit the button, but the kid see the one and they hit the 

button.  They're too quick on the draw.  That's the inhibitory issue.  Every one of you in this room, and 

probably in the remote sites, have done something similar to that when you're sitting at the red lights 

where you're in--the--this lane going straight and you're sitting next to a turn lane and the turn lane light 

turns green, but yours does not and then you left your feet--lift your foot off the brake and then you catch 

yourself, that's an inhibitory issue.  Okay?  Common to all of us because you see the light turn, but it's not 

yours.  That's what this is pulling for and so if you're constantly doing that, it's--it's a sign of inhibitory 

regulation challenges.  There's some old test, Kagan's Matching Familiar Figures test, there's a no--

Go/No-go task, stop signal, and again the stroop, all pull for, you know, sort of inhibitory control.  And we 

can get at this again from very early ages like the Matching Familiar Figures test will go down into the 

preschool years.  Working memory is a big area.  Actually, we have a fair amount of measures here.  

They come in different packages that at simplest level, you can have digit span and word span or even 

spatial span tasks.  And remember with most of these, you have two components.  You have a digit span 

forward and see how long you can go.  And then you have a digit span reverse which is actually the 

bigger working memory pull because remember what working memory is, you got to manipulate 

something so you got to remember it forward and then you've got to reverse it in your head and give it 

backwards.  Same thing happens with the spatial span.  There's also other variants out there like the 

Dane-Carpenter tasks where, you know, they'll do things like they'll read a sentence and they'll say, you 

know, the sky is blue.  I want you to tell me two things, is the--is it true and what was the last word of the 

sentence?  So the sky is blue and the answer is… 

AUDIENCE MEMBER: True. 

DR. STEPHEN HOOPER: …true, generally speaking, and what's the last word?  Blue, right?  Simple 

enough.  But then that what they do is they started adding two sentences and three sentences and four 

sentences and you can't respond until you get through all the sequence.  So it becomes--you got to do a 

couple of things.  You got to decide if it's a true or false sentence and then you have to say the last word 

in two sentences or three sentences or four sentences.  And that is sort of a classic working memory task 

to set there as well.  Delayed recall types of test.  Remember Martha Denckla's definition of working 

memory?  There's a delay involved.  Anything where there's a delay, we can pull for the wide range 

assessment of memory and learning, the designed memory, tasks that have manipulation components, 

mental arithmetic, auditory working memory, anybody ever give that, the Woodcock-Johnson?  That's a 

fun one, right?  I mean, you've got a--you start out with words and numbers and then you got to put the 

words first and then the numbers in order.  So you've got to hang on to the information, reorganize it and 

then give it back in order so it can get pretty challenging at the upper levels.  But these are all sort of 



manipulation tasks, delayed tasks and then your span tasks, all different kinds of working memory.  And 

remember, if you've looked at these, again, you got verbal and visual stuff going on.  Attention regulation, 

I think when you move attention and you start into the executive function area, it's just not simple 

encoding anymore.  It's bringing it into regulation and a lot of the CPTs will pull for that.  You know, you'll 

get errors of omission which is important along with your errors of commission which reflect the inhibitory 

errors, visual search tasks, auditory sequencing task, you have a number of--there's a number of things 

like with the visual search task, you know, like find all the nines on a page or on the NEPSY, it's find all 

the--find all the bunnies on the page or find all the letters and so they're cancellation tasks that involve 

attention.  Speeded processing is a--is one that some people include, but there's a lot of speeded tasks 

out there, rapid naming, motor sequencing.  Again, verbal fluency and nonverbal fluency, how quickly can 

you do these things?  There's also, on the Woodcock-Johnson, a processing speed cluster.  And of 

course, reaction time in it of itself can be pretty predictive and the real trick with the reaction time for those 

of you to do the measurement is you got to make sure you get one that gives you the data in 

milliseconds.  Hundreds of a second is not sensitive enough.  It's going to be milliseconds.  There's a 

couple of batteries out there.  There's actually a battery out of England that's very nicely put together 

based around the theory of working memory, Alan Baddeley's working memory model.  And there are 

nine subtests that are variants of the things that I just shared in the working memory slide and you'd break 

it across verbal and nonverbal.  And with the Baddeley model you also bring in the concept of a central 

executive which actually is the regulatory aspects to your memory, to the working memory.  And so you 

can have deficits or strengths in any of those areas using this battery.  The downside to this for us is that 

it's all based in--on British norms and they have some odd age breaks in the--in the data.  But it's a 

fascinating battery and one that if you really want to have a standardized look at memory in children, 

elementary school children in particular, this is a--this is one worth looking up.  One of the more recent 

editions, although not new anymore, but it's more recent as the Delis-Kaplan Executive Function System, 

many of the tasks I just shared with you, they took, put into a battery, and took it across the country and 

standardized and normed it.  So a lot of the tasks like Trail Making or the Stroop task or the tower task 

now have wonderful norm--normative data that go from age eight up through the geriatric years.  The 

beauty of this is, is you don't have to give the whole test.  You can pick one or two or three.  I find myself 

picking selectively from the Delis-Kaplan depending on what I'm hearing from the referral source or what I 

know about the brain injury.  Some of these tasks actually crossover into sort of the pragmatic aspects of 

an abstract thinking aspects of executive function.  So if that happens to be of concern, those are tasks 

that I make sure get into the mix.  And it's a very thoughtful battery.  Similarly, there is the what we refer 

to as the BADS, the Behavioral Assessment of the Dysexecutive Syndrome in children.  Again, another 

British test, but it actually is a comprehensive assessment much like the Delis-Kaplan.  So we have things 

now that we didn't have before and that makes it very useful and makes it easier to get to doing these 

assessments.  Again, we've talked about the Wisconsin Card Sort.  This is a version of the tower tasks.  

Some of you probably have seen this.  The other one that you will see is the one that probably for those 



of you that have children, there's the single pose that has the different sized doughnuts on it and that's 

one that a lot of babies have when they play, well, that's actually a test.  This is the version of the--of 

regional NEPSY battery and what you do here is you have this picture and then the kid has this 

contraption in front if them with different sized pegs, different colored balls and their job is to do--make 

this design in the fewest number of moves, the fewest number of moves.  So then they do it and you 

count the moves and you time them and you get a lot of different data.  On the NEPSY version of this--I'm 

sorry, on the DEKAP's version, the Delis-Kaplan version, you actually measure things like the time to first 

move, so you get a measure of planning.  You measure the number of moves, so you get efficiency.  You 

measure the time to complete the tasks, so you get overall efficiency to do it.  So it's a very interesting set 

of tasks, the tower test, you can get a lot of information from it and many times for whatever reason, kids 

don't mind this.  This is sort of a challenge.  It's more of a game, really is a game.  I don't--when I test kids 

by the way, I don't say we're going to do some games today.  A lot of us were taught to say that because 

it's more pleasing to kids, but it's--I think it's not the way I approach it.  I don't think these things are fun.  I 

think kids struggle with this.  They hate coming in and I just tell them we're going to do some tasks or 

some tests and some kids like them and some kids don't and if they don't that's okay, they can even tell 

me they don't like them, but we're going to do them.  So--but this is one that you probably couldn't get 

away with a game because everybody likes trying.  It's a challenge.  And these obviously will get more 

complex as you move through it.  Again, this is a youngster doing the--doing the tower task and there's all 

kinds of rules to this.  You can only move one peg one at a time, you know, how long you hold on to it, 

you measure that, there's a lot of pieces.  So while it looks fun and seductively easy, in fact it's--there's 

some gymnastics to this that you can't just test [inaudible].  This is a special span task, one of the visual 

working memory test, and just like digits span, this is a visual analogue.  So, what happens is, is you say 

"Okay, I'm going to touch these blocks in a certain sequence and I want you to do that."  Now, you notice 

here there's numbers, right?  Those are for you.  On the other side, they're just blue, so the kid doesn't 

see the numbers, only you do.  And if you've never given this test, you're going to be thankful the 

numbers are on there.  It's easy going forward, but when you have to start saying, "Okay, I'm going to 

touch these blocks and I want you to do them in reverse order."  So, you touch here and then here and 

then here, the kids got to do it in reverse order.  It starts to be very challenging, not just for the child but 

for the examiner especially if you have working memory challenges.  I did have the Stroop.  Here's a 

Stroop.  Again, first condition is you get a list like this except that it's a black ink and you read the words 

as quickly as you can.  The second trial and again, forty-five seconds, see how many you can get in forty-

five seconds.  Second trial is you have just color swatches and they just name colors and then the third 

one is the--this is the true Stroop where you've got to read this word or you've got to look at this and say 

it's red ink and not read the word green.  Okay?  So it becomes a lot harder and again it's that inhibitory 

control that you're pulling for.  Now, additionally, there's a number of new measures especially with the 

preschool population, and some of these actually get down to age two.  Several of these like the Shape 

School actually go after--they tell a little story about shapes going to school that's why it's called the 



Shape School.  Most kids can resonate to shapes and colors and they start looking at okay, now I want 

you to take the red one to school and I want you to take the red one to school after you take the yellow 

one to school and you start manipulating the--what they have to do to get at this.  There's a number of 

other just instead of the number task with the one-nine, there's an IS task which again gets after set-

shifting thing, working memory span, again Tower--the Tower Task on the NEPSY is normed to age six, 

but we actually have used it for three year olds pretty successfully.  The various continuous performance 

tasks, some of those dip down to age three or four to five, the Kiddie Conners is one of those.  For the 

affect of component, again, a number of tasks are starting to come online.  This is coming a lot out of the 

neuroscience area in terms of them looking at affective functioning in the brain, but a lot of these tests are 

now starting to sneak over into the clinical arena.  One that's been around for a very long time though 

comes out of Arthur Benton's work in Iowa where it's face recognition and you sow--show the kid faces 

but then all of a sudden, the faces start to--they don't morph, but they start to be turned to the side and 

the shadows get darker and can they recognize the fashes--faces in different situations?  An interesting 

one is the Reading the Mind in the Eyes Test.  Anybody see this one?  This one comes out of the autism 

literature and what you actually get is a pic--I wish I had a picture with us, but it's just this part of the face, 

it's just the eyes and you give the child choices and you say, "What do you think that person's feeling?"  

And there's a right answer to this and they pick one of the four and you go to the next one and the--again, 

the only thing they see are just the piece of the eyes.  There's Awareness of Social Inference Test, the 

NEPSY that we mentioned a little bit yesterday, the fact is they have a social perception domain now in 

the--in the NEPSY II where you look at not just theory of mind, but can they recognize affect?  And so for 

kids that are younger this actually becomes one that can be used and then reuse for tracking change 

overtime.  There are some measures now coming out in a computerized version.  There is the Penn 

Neuropsychological Battery coming out of University of Pennsylvania with the [inaudible] work.  They 

actually have a number of tasks and one of those is the Emotional Recognition Task, but they also now 

have the Facial Recognition Task, it's in there.  There's the affect of Go/No-go task from the CANTAB.  

Again this is the battery I mentioned yesterday that is pretty interesting except that it's $13,000.  Yeah.  

It's a lot of money and probably one that school budgets wouldn't afford or the Brain Injury Association.  I 

mean, you know, most of us can't afford this.  We actually got it in a couple of--we're using it in a couple 

of research studies, but it's very expensive and probably isn't going to crossover until that price point 

drops pretty significantly.  There's another computerized assessment out there called the DANVA, the 

Diagnostic Assessment of Nonverbal Abilities and what's nice about this test is it gives you estimates of 

emotional regulation and control across both visual and auditory domains.  And it gives you some 

estimate of receptive and expressive affective regulation.  So again from that ventral medial prefrontal 

cortex and then a larger sort of affective processing domain, this is one that has some merit.  Rating 

scales are available.  This is one that you could probably have immediate access to because they're not 

restricted in any way.  Anybody can get these and send them home to teachers or parents or have the 

kids do them, but the interesting thing is what I like about them from a measurement perspective is you 



get at this whole Campbell multi-rater, multi-setting, multi-instrument design.  So, you clearly get multiple-

raters across multiple-settings and you can do this in a cost-effective and time-effective fashion for folks 

who can read, who are literate, I mean, these things take about 15 minutes to do.  You can get a lot of 

information.  They can be computer scored.  So, we have for example the Dysexecutive Function 

Questionnaire or the DEX-C which is part of that BADS Battery out of England.  You have the BRIEF 

which has gotten a lot of attention in the United States, and the more recent one that just came online, 

literally online, is the Delis Rating of Executive Function measure and this goes down to age five and so 

it's all done online, it's scored online, and you pay per use.  The BRIEF is one that is available.  You can 

purchase this and use it.  The--it gives you a lot of data so you will get for the school age version of this, 

these overall summary scales of executive function and you will get eight different subscales that were 

empirically derived and you can see from their work, you have all the various components of executive 

function including emotional control and self-monitoring.  So, you're getting those hot functions and those 

cool functions as we talked about earlier or the tasks that align with the dorsolateral or the ventromedial 

prefrontal cortexes very nicely included here, okay?  And what's nice about this, again, is that multi-rater, 

multi-setting component.  Now, in the qualitative realm, there's some interesting real-life simulations that 

have been put together, and I really like these.  If you're in a--on a rehabilitation situation or if you know a 

child that's in rehabilitation and they're going to be eventually transitioning back to school, these are some 

interesting things that can be done.  And even in a school setting, depending on the situation, many of 

these things can be done.  Looking at, you know, getting videotaped vignettes of social situations, the 

party planning task and the kitchen, child-kitchen task.  So, you know, you basically have the child plan a 

party, you know.  For any of you that do event planning, there's a lot of--that goes into that in terms of 

organization, planning, strategizing, when seven things go wrong, how do you deal with them in terms of 

shifting gears, working memory?  Because you're in--juggling multiple things at once.  And that's what 

these are designed to do, walk them through planning a party.  And in some instances you actually plan a 

party, you know, because that's sort of the outcome.  Doing the task in the kitchen, you know, what--

cooking as an example and we'll talk about that here.  With the children's cooking task, and there's an 

adult version of this, but basically is can the child follow a checklist without being distracted?  You know, 

can they evaluate the outcome?  You know, did they achieve their goal for cooking and did they make 

adjustments?  So, again, you're getting set-shifting, planning, problem solving.  So, that you have the kid 

in this instance make a chocolate cake and a fruit cocktail and you do it in the kitchen and you're looking 

at how many times did they make errors and what was the overall qualitative analysis.  Could you eat the 

cake?  You know, was it edible?  What happened?  What went wrong?  And again, when they've done 

this task looking at children with TBI, the kids make more errors in the cooking process compares--

compared to age match normally as you might expect that, but there's an immediate sort of tangible 

component to outcome here.  It's not a score on a test.  It's actually, "Boy, your cake didn't turn out very 

well or your fruit cocktail doesn't taste very good or you didn't do--you should've added this or that."  So, 

there's a number of things, and again, these are supervised sorts of things, but it does allow for sort of 



ecologic functioning in the--in the environment.  A number of task that go from preschool onto adulthood, 

we mentioned, and the next thing that's out there is that when you think about this, you've got to think 

about your developmental surveillance plans.  So, if you get an assessment on a kid, are you going to be 

able to continue to track that overtime if it's a target area of interest in terms of what's happening?  And 

you have this idea of should you pick a model of executive function?  Pick those subcontracts so that you 

can actually get a nice array of functions in the executive function domain.  And think about the 

ventromedial and dorsolateral, the hot and the cold types of functions because you certainly don't want to 

miss those.  The ones we always think about are the cognitive ones, but you've got to put the social--and 

social cognitive ones into the mix.  And do not hesitate to use a qualitative approach in looking at these 

kids.  That may actually prove to be as valuable or more as your quantitative data.  Okay.  We are right 

on time.  Questions before we head off to lunch, questions from… 

AUDIENCE MEMBER: We have one question from IU5, do females develop a higher level of executive 

function or does it just take them longer to develop executive functions skills that males have already 

attained? 

DR. STEPHEN HOOPER: Is the question asked by a male or a female? 

AUDIENCE MEMBER: A female. 

DR. STEPHEN HOOPER: No, no, you don't have to answer that.  I'm joking.  You don't have to answer 

that.  The answer is females actually get better, so they continue to develop, males plateau sooner.  So, 

that's the data.  It's not that males get there faster.  In fact, you know, we kind of get there at the same 

time.  It's not like females are that much further ahead of males, but females continue to evolve those 

executive functions whereas males tend to plateau.  Good question though.  Other questions before we 

head out?  Yes. 

AUDIENCE MEMBER: Of the assessments, some can--only used by psychologists or is it variety?  

What's… 

DR. STEPHEN HOOPER: Question is, is on the examples of testing that I shared, are they only 

psychology tests or can other disciplines use them?  Some of those probably only by psychologist, but 

many of them were available to other disciplines and other professionals.  Like the rating scales that 

almost anybody can use, parts of it like the Stroop has been out there forever.  Folks can use that.  I 

know a lot of occupational therapists that would use parts of the DEKAP's battery, so if you are a licensed 

professional, the good news/bad news is this test publisher should probably sell you the test, but it's a--so 

there are some restrictions on some of them, but most of the professionals we do assessment can have 

access to this.  Nobody has a market, a corner the market on executive functions.  Speech and language 

people have been looking at this for a long time.  And I think it's in many ways if you're a speech and 

language person, this is probably not sort of a hot experience for you, but it's been couched in different 

terms in different ways.  Other questions? 



AUDIENCE MEMBER: Yes.  We do have--we do have another question and this is from the Philadelphia 

area.  Are the children's cooking task, party planning, child kitchen tasks available?  Are they in any ways 

standardized?  And how can we get them and get trained on them? 

DR. STEPHEN HOOPER: They are available in the literature.  They're not sort of a package that you buy, 

but in the literature they are.  There is a scope and sequence to how you do them so you get the 

standardization and so if you pull down that information, you probably could do them very simply because 

they're just tasks that you may do in the kitchen or plan a party anyway.  Again, it gets that strategically if 

you're going to do that, what are you looking for, how do you then sort of evaluate it and that's the only 

difference.  I mean, some people at home may do these things with their kids anyway.  It's just a matter of 

this is a more strategic way to look at it from a qualitative perspective.  So, yes, they're available in the 

literature.  Probably not--to my knowledge they're not commercially available.  It's not like a test publisher 

has picked this up and--it might be, but I have not seen it, but they are available in the literature and they 

are standardized in terms of how you do them.  Yes, in the back. 

AUDIENCE MEMBER: When you're talking about set-shifting, it kind of made me think about a red flag in 

the classroom for a kid who is struggling in math that can't make operations [inaudible] is that where… 

DR. STEPHEN HOOPER: Oh, yeah, the question relates to set-shifting and how that applies to kids 

struggling with sort of manipulating a math problem.  Fair? 

AUDIENCE MEMBER: Yeah. 

DR. STEPHEN HOOPER: That--yes.  That's exactly where kids get stuck, you know.  Again, if you just 

think about a multi-digit addition or subtraction problem, you got to do the addition, you got to do the 

borrowing, the carrying, you--yeah.  If you're having trouble shifting sets, you're going to--you're going to 

have it be at risk from--for struggling with those types of things.  So, yes, math is a big one especially as 

you move into sort of the upper levels of arithmetic and other types of math.  We're going to talk a little bit 

about that this afternoon.  Good observation though because that's precisely the kind of thing where it 

gets--it gets in the way and people go, "Well, they're just not following directions."  See how the 

interpretation can--"Well they're not following directions, you're not listening, you're not paying attention.  

Well, maybe it--maybe it is that, but there is an alternative explanation.  I always tell people, you know, 

with brain injury, a lot of times you're going to have this decision point.  Is the kid lazy or can they not sort 

of shift?  Okay?  Or can they not initiate?  What is it?  And you don't know, you know.  And so you guess, 

you guess lazy.  Okay?  Which I don't like that term anyway, I don't know any kid who can do something 

that--that's lazy.  I think kids don't do things because they can't do things and they put up all this stuff and 

that's a whole other sort of day of what is laziness in kids because I think if kids can do something, they're 

going to want to show you they can do it and they're going to knock your socks off.  And if they can't do it, 

they don't want to show that part of themselves and so it comes across in a lot of ways, but I think even if 

you guess wrong in that scenario because you know there's another arm, you can always go, "Phew, I 



missed that one.  Let's go back and try this."  As opposed to continuing to say, "Well, they're lazy and I 

tried everything and there's nothing else I can do."  It's really up to them, or I have to talk to those parents.  

You can see how the story starts to take--get legs and it may be not accurate.  So, at least if you have 

this decision point where you can go this way or this way and you guess wrong, which you might whole a 

lot of the time, that's okay.  You can come back and get it here.  It's a beauty of seeing the kids everyday, 

right?  You say, "Wow, we missed it here."  Sometimes you tell the kid that, "Well, you know, I thought 

you're really sort of not wanting to do that, but now I figured out it's this and are you thinking?"  So it's 

okay to say we're going to try something different because that actually models the set-shifting.  I got 

feedback that I guessed wrong so now I'm going to change what I do to make it right.  So, it's a very 

interesting sort of thing that if you can capitalize on that, you can also model it for the kid. 


