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The Brain is Wider than the Sky 
 
Renate Nummela Caine 
 
What does it mean for students to use more of their brain? 
Many politicians and much of the public would insist that it means that students 
can add, subtract, read and write.  But educators and most parents know that doing 
these things is only the beginning.  For one thing every child, no matter how 
young, enters the classroom with a uniqueness that can be instantly recognized yet 
is inevitably difficult to describe.  Janie is alert and anxious to please, Jose’ loves 
to play with numbers and avoids reading, Jackie seems to move in and out of 
moods, and Lorin can’t sit still.  What is going on here? 
 
Cognitive neuroscientists are putting the pieces together in order to give educators 
a better understanding of what it means to develop more of a child’s brain. And 
mastering basic skills and information is only the very beginning. 
 
Shifting our thinking 
The new emphasis begins with the manner in which skills are acquired and on 
having students actively use new knowledge and information in order to make 
something happen. 
 
Important dates, places and events, formulas, vocabulary and skills are obviously 
important. This is what school has been about for centuries and largely what the 
current emphasis on testing is meant to document.  But for children growing up in 
the information age where facts will be readily available, an equal or even more 
important ability is for the student to develop the capacity to use information in 
order to think and solve problems or answer meaningful questions they themselves 
have formulated. All of these capacities engage what researchers are now calling 
the executive functions. 
 
What are the executive functions? 
We might compare the executive functions to an orchestra conductor.  The 
conductor doesn’t play an instrument or in any way do what the members of the 
orchestra are doing.  Rather, he is in charge of the entire piece of music.  He 
determines how loud the oboe plays, when the violins need to come to the 
foreground and influences how the soloists are integrated.  All of this is happening 
together as he moderates the volume, pace and rhythm of the music. 
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What the conductor does for the orchestra is roughly what the executive functions 
do for the brain.  They are primarily located in a part of the brain called the 
prefrontal cortex.  This area coordinates simultaneously integrated emotions, 
thinking, memory and body or physical movement.  And they are particularly 
engaged by what professor Goldberg (2001) describes as actor centered adaptive 
decision making partially known to educators as self-directed learning but refers 
more to “in the moment” decision making by the learner.  It is different from 
memorizing skills and facts that are largely independent of what the learner wants 
to learn, know or master. 
 
What the executive functions allow students to do. 
Individuals with hightly developed executive functions can put things together and 
coordinate their thinking in order to apply what they know and have an impact on 
their world.  For example they can: 
 
1.  Plan ahead and think beyond what to do in the next few minutes or hours.  They 
can: 
Set short term and long term goals and believe that they will succeed. 
Use time management. 
Search for successful strategies or resources. 
 
2.  Persist under pressure because they: 
Are more independent. 
Know how to learn and how they learn. 
Can evaluate themselves. 
 
3.  Feel more optimistic because they: 
Possess good social skills (get along well with, and are liked by others). 
Visualize a more positive future. 
 
These students can think in terms of change over time and this makes a huge 
difference in achieving success. When students understand that effort over time 
results in incremental improvement, they also tend to be more motivated.  Less 
successful students tend to think in terms of all or none – being smart or not being 
smart, getting the “right” aswer or not getting it “right”.  They don’t see the 
possibilies or options that can lead to mastery. 
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Executive functions are not developed through memorization.  And although the 
executive functions do not mature fully until the end of adolescence (and some 
speculate it is even later), they need to be engaged and developed along the way.   
 
Teaching for the development of the executive functions. 
Knowing how to teach for the development of the executive functions becomes 
important for educators. They require that we pay attention to three interactive 
elements: 
 
 1.  An environment that includes safety and healthy social relationships and leads 
to a mental and emotional state in the learner that we have called Relaxed 
Alertness.  It includes a sense of competence, confidence, and meaning or purpose.  
When students are both relaxed and challenged they can more easily access their 
executive functions. Relaxed Alertness also requires teachers to build a community 
that pays attention to, and teaches through healthy social interactions.  Social and 
emotional skills that include interpersonal (understanding others) and intrapersonal 
(understanding oneself) intelligence are critical to developing  
and engaging the executive functions.  
 
2.  We call teaching that engages the executive functions “Immersion in Complex 
Experience”.  It is highly experiential and relies heavily on actor centered adaptive 
decision making.  The actor is the student, and adaptive decision making means 
that the student wants to know something relevant to them.  Teaching this way 
requires that students formulate their own questions.  
 
When the student formulates a question or engages in a puzzle, the search for 
answers becomes more powerful.  The entire process inevitably engages emotions 
that tease the brain and include a sense of novelty (“What will I find out?”, “How 
do they do that?”) and curiosity (“How do I find out why that works?”, and  “What 
are the ‘experts’ doing or saying?”), all of which are strong aphrodisiacs for 
learning and remembering.   
 
Questions are formed most readily when students are actively trying to make sense 
of something.   
Projects are a great example.  Movement and physical engagement, defining goals, 
establishing time lines, cooperating with others, reporting and documenting 
findings, and knowing how to incorporate new information and data are only some 
of the things that students deal with  while engaged in projects.   
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Researching and organizing new information is important and develops critical 
capacities essential for the information age student.  Research is not limited to the 
web or computer search engines.  Experts (including local experts), books, videos, 
and other resources can supply critical information. 
 
With all this in mind, we have developed a new approach, which we call the 
“Guided Experience Model” (Caine, R. et. al., 2004, in print).  Teaching a new 
subject or topic begins with an enticing experience that the teacher designs or 
creates for students.  The experience is powerful and invites student questions.  
Students are then encouraged to search for possible answers either alone or with 
others.  They document their findings in a form that requires them to use new 
vocabulary, provide explanations and present and share relevant research. 
 
 
3.  In order to consolidate and continuously engage students in more learning 
(honing skills, remembering facts and dates as well as thinking and decision 
making), teachers become questioners, coaches and summarizers of information 
students have gathered.  Teachers still explain or give “mini” lectures as needed 
but the emphasis is on the students and what they are doing, documenting, or 
thinking.  We call this “Active Processing of Experience".   The teacher engages 
students in questions that stimulate a search for answers and requires students to 
think, describe, observe more carefully, or use new vocabulary and skills that 
express their ideas.  All three of the above elements are process based which means 
that they build in the notion that everyone can always get better and learn more. 
 
What happens when we don’t teach this way? 
Dr. Golberg further distinguishes between actor centered adaptive decision making 
and what he calls  “veridical decision making”.  If actor centered adaptive decision 
making is all about knowing how to search for solutions and make decisions, 
“veridical” decision making is based on recalling information that is simply true or 
false.  Facts, dates, formulas and vocabulary that are independent of the student 
can be right or wrong.  Water is made up of two molecules of hydrogen and one 
molecule of oxygen.  Bird is spelled b-i-r-d.  Memorizing these things is not the 
same as using or applying this information.  Veridical knowledge and decision 
making describes most of what is currently emphasized in education and is the 
basis for most standardized testing. 
 
What can hinder the development of the executive functions? 
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The executive functions develop in everyone to some degree.  But neuroscience is 
beginning to add substantially to our understanding of intelligence. That 
understanding is focusing on the role and functions of the prefrontal cortex and 
executive functions (Restak,  2003).  So what keeps students from developing this 
portion of the brain? 
 
The first reason has to do with students who experience or live with fear associated 
with a sense of helplessness.  And the second has to do with the fact that many 
students do not have the opportunities to practice and engage in the kind of 
learning that develops these abilities. 
 
Fear and helplessness are often cultivated or created in children’s lives away from 
school.  Factors include uncertainty, violence, or a sense of abandonment created 
by a lack of predictability or uncertainty in their every day lives.  Maslow has 
given us a fairly clear picture of what these needs are.  He calls them basic needs 
and they include the child’s need for food, shelter, and belonging.  Children who 
are continually living with these needs unmet, are engaged in questions of survival 
and have a brain and a physiology that is overwhelmed with stress hormones and 
other brain chemical changes that inhibit their ability to concentrate and think 
beyond the immediate.  Living in survival means that the brain is functioning in 
what Joseph LeDoux (1996) calls the “low road”.  Students on the low road or in 
survival are continually on the fast track – reflexive and on automatic (Perry, 
2003). Their time horizons are skewed to the immediate moment so that they 
cannot easily plan or think ahead.  The low road largely bypasses the more 
sophisticated functions of the brain. 
 
What can you do for these students? 
It is particularly important that teachers focus on having these students experience 
competence, confidence, and commitment or involvement in their own learning 
(Relaxed Alertness).  Teachers must: 
Develop predictable routines. 
Lay out predictable and clear steps. 
Make assignments fun and manageable. 
Keep thinking at the concrete level at first (abstract thinking is more difficult). 
Help students see that the individual steps are essential and tied to reaching a goal. 
Create a classroom climate in which rules and functions are practiced and 
discussed as a class. 
Give choices within parameters. 
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Take time to listen and give “I” messages (clear and unambiguous words that tell 
the student what the teacher has heard and understands).  
 
Although some of the above advice applies to all students, it is important to 
recognize that they  are most compatible with more prescriptive teaching that helps 
students acquire veridical knowledge.  This is essential for students who must have 
a low threat environment.  Students who are not in survival on the other hand, need 
to be directly challenged to use their executive functions more fully. 
 
The second thing that prevents the executive functions from developing 
successfully has to do with instruction.  Ultimately complex experiences  
(Immersion in Complex Experience) must challenge students and provide the 
opportunities to: 
Reason 
Assess risk 
Make sense of ideas and behavior 
Moderate emotions 
Make a plan and develop a timeline 
Ask for help and to use resources 
Adapt goals based upon new information or understandings along the journey 
Think critically and creatively 
Reflect and be self-critical 
Understand one’s own approaches to learning 
See other peoples’ points of view 
Anticipate potential problems and opportunities that effect outcomes and goals 
Access working memory (memory that helps students stay on track and avoid 
distractions). 
 
Educators can see that in order to master that kind of learning students must be 
actively engaged in experiences that call for these abilities to be developed. 
 
21st century children have little opportunity to develop these skills because they 
live in such an instant information age.  Television and computers are notorious for 
providing instant gratification and do not require the kind of interactions and 
abilities outlined above.  Schools that rely heavily on prescriptive teaching are also 
at fault.  A meaningless curriculum focused exclusively on veridical knowledge 
and decision making will not allow the learner to experience the ownership, 
challenge and responsibility that develop the executive functions.  
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Instead of telling students what they need to know and relying on memorization of 
content knowledge, teachers need to include continuous, relevant and “in the 
moment” questions and observations that make students think and reflect on what 
they know and are doing.  What kind of questions can teachers ask students in 
order to develop or use their executive functions?  The questions below are generic 
and must be adapted to the appropriate age or grade level.   
 
Here are some examples that help develop: 
Reason – “Why did you decide to focus on this question (issue, idea)?” 
Assess risk – “What would happen if you did that?”  “Could that be avoided?  Why 
or why not?” 
Make sense of ideas and behavior – “What puzzles you about that?” 
Moderate emotions – “Have you noticed what happens just before you get angry?”  
“Does that help you?” 
Make a plan and develop a timeline – “How long will it take to complete your part 
(assignment, project)?” 
Ask for help and to use resources –Where might you find the help you need?” 
Adapt goals based upon new information or understandings along the journey – 
This new information appears to change things – how does it affect your project 
(goal, work with others in your group)?” 
Think critically and creatively – How else might you design, explain or describe 
this?” 
Reflect and be self-critical – “What are you pretty good at?”  “What still needs 
work?”  “What will help you improve”? 
Understand one’s own approaches to learning – “How do you pace your work?  Do 
you woek better alone or with others?  Why do you think that is so?” 
See other peoples’ points of view – “Can you see why Mary would need that 
(would ask that)?” 
Anticipate potential problems and opportunities that effect outcomes and goals – 
“When you changed that (added that), how did it affect your goal or project?” 
Access working memory (memory that helps students stay on track and avoid 
distractions) – “How might that get you off track?” 
 
 
Walking into such classrooms you would see students engaged in projects in 
multiple configurations (groups, dyads or alone).  You would hear students say 
things like:   
“I decided to do this because . . . “ 
“What would happen if we (their group) did that?” 
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“Can you tell me why. . . ?” 
“When I feel sad it is usually about . . .” 
“We will need a few hours more . . . “ 
“I have found someone who knows a lot about this on the web (or a local person) 
who can help us understand . . .” 
“How else could this be done?”   
“What details do we need?” 
“If we added this, what would we get?’’ 
“If our project is due next Monday we can’t spend too much time on . . . “ 
 
A word about testing  
One current problem concerns standardized testing which tends to emphasize 
veridical decision making and prescriptive teaching.  That may provide students 
with memorized facts and skills but largely ignores the executive functions.  The 
latter are at the heart of genuine higher standards.  Using more of the brain also 
includes creativity, humor, social and emotional intelligence and gaining expertise 
over time.  Limiting learning to veridical knowledge is more like asking the brain 
to remain quiet or out of sight while students focus exclusively on things that could 
be meaningful and joyful if more of the brain were engaged and allowed into the 
act of learning. Combining standadized testing with performance assessment 
becomes critical.  The more powerful brain combines both facts and application.  
Almost all standardized testing is incapable of documenting more than veridical 
knowledge (true and false) at this point in time. 
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