Executive Functions

Definition: The processes responsible for self-direction, coordinating, and managing all other processing abilities.
Executive processing includes, goal setting, planning, problem solving, self-monitoring, flexibly shifting from one
activity to another, adjusting a plan when current efforts are not effective, actively monitoring and managing emotions
in response to some stimulus. The ability to know when, what, and how to use a strategy as well as monitor the
effectiveness of a strategy is all part of executive processing. Also included in executive processing is the ability to
delay a response or initiate a response, sustain attention and persist until a task is completed. Executive functions
manage the brain’s cognitive functions; they provide the mechanism for “self-regulation”. Refers to brain circuits that
prioritize, integrate, and regulate other cognitive functions such as holding information in working memory.
Individuals with working memory deficits may also have difficulty sensing the passage of time as well as have a difficult
time organizing themselves across time. Use of self-talk to guide behavior, self-monitor, reflect and learn from
mistakes, inhibit response and persist, and manage emotions may also be problematic.

Executive Functions

Remediable: No; however, with cues, self-monitoring training, accommodations, and coaching individuals can
minimize the adverse impact on performance.

Related areas of processing: attention, working memory, short-term memory

Impacts: Normative weaknesses in executive functions impact an individual’s ability to prioritize, organize, initiate,
pace, plan, sequence, and carry out an action to completion such as required in mathematics problem solving,
comprehension monitoring, writing an essay, story or report. Also affected is one’s ability to recognize if a plan is or is
not working and adjust accordingly. There may be additional difficulty in remembering what to do in the moment o as
well as imagine a solution without first experiencing or acting it out. There is difficulty in understanding and
producing solutions or flexible responses in a timely way in real-world learning settings. The effect may be to try one
thing and quit if it doesn’t work.
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Executive Functions

READING Achievement
e Difficulty remembering earlier content in a reading passage.

¢ Difficulty taking a passage apart - finding key message, supporting arguments, conclusion.

o Difficulty taking a story apart - analyzing characters, remembering sequence of action.

e Sustaining attention and comprehension over long sections of text. Suppressing irrelevant associations or wandering off on
tangents in thinking during reading.

MATH Achievement
e Difficulty remembering how to perform math processes (e.g., two-digit multiplication, balancing checkbook).

e Difficulty solving “story” problems - what does the problem ask, what does one need to know, what does one already
know?

o Difficulty dealing with frustration when confused or wrong.
e Monitoring effectiveness of problem solving, switching course, flexibly generating a new plan.

WRITING Achievement

e Difficulty remembering rules for spelling, grammar and punctuation.

o Difficulty getting started on a writing assignment.

e Difficulty managing train of thought or coherent argument throughout a piece of writing.
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Executive Functions

Additional Indicators across other environments and contexts

e At home, with peers, in the community

e Observed behaviors during assessment

Executive Functions

e Other indicators in performance or vocational readiness

Research-based Implications for Instruction, Curriculum, Environment (ICE):

Instruction:

e Explicitly teach organization and support students finding and internalizing their own methods to support
independent functioning. Do scenario testing to provoke thinking of pros and cons of organizing by a particular
strategy. Reflect on the effectiveness and support students explicit linking of application of organization to desired
outcomes.

e When teaching students to use strategies be sure to include teaching the components of the strategies, but also when to
use them, why they are helpful, and why a particular strategy may be more helpful in a set of circumstances over
another.
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Executive Functions

Use paired learning (teacher explains a problem, students make up their own examples, exchange problems and discuss
answers).

Organizing instruction around essential understandings with visual representations provides multiple points and
opportunities for seeing how the pieces relate to each other and increases the likelihood of easy recall and reduces
demands on working memory.

Use reciprocal teaching, paired learning, peer tutoring with critical features implemented with fidelity. These methods
can increase explicit modeling of how to think, organize, cue, and self-manage as well as teach content.

Teach students to self- monitor and self-reward,

® Explicitly teach students to sub-vocalize and scaffold use of internal dialog to improve comprehension and self-regulation.

® Explicitly teach and require note taking strategies such as Cornel method, split page notes, etc. Methods that have a
component of reflection and elaboration to activate prior knowledge and provoke further connections with new content.

Curriculum:

Look for Universally designed curriculum that has built in visual cues and use of organizers to help organize content..
Additionally use features of materials that support comprehension monitoring, strategic approach, explicit steps in
problem solving, and or self-monitoring.

Teach strategy use across the grades systematically building complexity in student knowledge as well as range of
applications. Applications across content areas and projects will increase the likelihood that students will internalize,
adjust, and use them flexibly with success.

Teach how to take notes and use sticky notes to help develop the skills of comprehension monitoring and off-loading
demands on working memory.

Use curriculum maps, or charts to help break pig picture or big tasks into more manageable chunks.

Environment:
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Executive Functions

Display tools (e.g., spelling, grammar, punctuation, math facts and maps) on walls. Information which is used does not
need to be comprehended should not use working memory.

Use of assistive technologies to show the passage of time and explicitly teach students to feel and estimate passage of
time.

Use of notes and self-cuing strategies—explicitly teach student to think about how they will cue themselves to
remember to act at the moment they need it. (e.g. leave voice messages, wall or visual calendars, externalize and
prioritized “to do” lists. Use visuals or cue cards on their desk or folders that provoke learners to think strategically
and exert control over their learning, “What do I need to do?” “How will I do it?” “What could get in my way and what
strengths do [ have that could assist me?”

Organize environment to cue students (e.g. strategic use of word walls, visuals, etc.)

Recognize and reward effective effort.

Recommendation for Differentiation in the General Classroom for Executive Functions: (includes
changes in methods, Universal Design for Learning, process, accommodations, assistive technology, etc.)

Content Process Product

Small group instruction e Break projects into manageable
segments with multiple points for
evaluation and feedback

Use visual, verbal, and
physical cues to remind
students to use what they
know.

e Breaking tasks and assignments
into chunks
. e Minimize amount of information
Teach problem solving to : .
Teach students how to take o . students must hold in working
automaticity and provide cues
notes. memory

Teach students how to plan e Identify strengths and weaknesses

and organize; closely monitor Use of note taking aids such as a

recording pen and/or outline of
notes for student to add own
comments.
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Executive Functions

e Use of outlining/mind mapping
software to assist in organizing
writing projects.

e Use of planner, physical or
electronic.

e Use of voice mail, text messaging
as reminders (iping.com)

e Use of highlighters to organize
priority information with color
coding.

Implications for Achieving Proficiency on State Standards

Samples of English Language Arts content standards, if unsupported, may exceed a student's attention capacities or
compensatory strategies which in turn will decrease the likelihood of reaching proficiency.

e Grade 4 Speaking, Viewing, Listening, and Media Literacy Standards Comprehension and Collaboration: ... apply
strategies (e.g. problem solving, decision making) to resolve a disagreement. By grade 6 standard increases in rigor to
include resolving disagreements (e.g., establishing rules using listening skills, keeping emotions in check while making
decisions, problem-solving, negotiating, mediating).

e (Grade 5 Language Standards: Use knowledge of language and its conventions when writing, speaking, reading, or
listening to expand, combine, and reduce sentences.

Working Draft March 15, 2012 Page 6



Executive Functions

e Grade 5 Writing Process: Production and Distribution of Writing Standard: Draw evidence from literary or
informational text s to support analysis, reflection, and research.
0 Apply grade 6 reading standards to literature (e.g. compare and contrast texts in different forms, genres in terms
of their approaches to similar themes and topics).
0 Apply standards to non-fiction (e.g. trace and evaluate the arguments and specific claims in a text, distinguishing
claims that are supported by reasons and evidence from claims that are not).
e Grade 8 Reading Informational Text Integration of Knowledge: Analyze a case in which two or more texts provide
conflicting information on the same topic and identify where the texts disagree on matters of fact or interpretation.
e Grade 6-8 Standards for Reading Science and Technical Content: Analyze the structure the author uses to organize a
text, including how the major sections contribute to the whole and to an understanding of the topic.

Resources and Research Implicating Executive Functions Impact on Achievement

Altemeier, L. E., Abbott, R. D., & Berninger, V. W. (2008). Executive functions for reading and writing in typical literacy
development and dyslexia. Journal of Clinical & Experimental Neuropsychology, 30(5), 588-606.

Altemeier, L., Jones, J., Abbott, R. D., & Berninger, V. W. (2006). Executive Functions in Becoming Writing Readers and Reading
Writers: Note Taking and Report Writing in Third and Fifth Graders. Developmental Neuropsychology, 29(1), 161-173.

Assorted articles, conference notes, and presentation materials from Russell A Barkley some of which can be found at
http://www.russellbarkley.org/barkley-powerpoint-presentations-to-order.htm

Banich, M. (2009). Executive Function: The search for an integrated account. Current Directions in Psychological Science 18 (2),
89-94.

Best, J., Miller, P., & Naglieri, J. (2011). Relations between executive function and academic achievement from ages 5to 17 in a
large, representative national sample. Learning & Individual Differences, 21 (4), 327-336.
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Blair, C.. (2006). Toward a revised theory of general intelligence: Further examination of fluid cognitive abilities as unique aspects of
human cognition. Behavioral and Brain Sciences, 29(2), 145-153.

Briesch, A., & Chafouleas, S. (2009). Review and analysis of literature on self-management interventions to promote appropriate
classroom behaviors (1988-2008). School Psychology Quarterly, 24 (2), 106-118.

Brocki, K. C., & Bohlin, G. (2004). Executive functions in children aged 6 to 13: A dimensional and developmental study.
Developmental Neuropsychology, 26(2), 571-593.

Brookshire, B., Levin, H. S., Song, J. X., & Zhang, L. (2004). Components of executive of function in typically developing and head-
injured children. Developmental Neuropsychology, 25(1/2), 61-83.

Cognitive Functioning: Identifying, understanding, and addressing the impact of cognitive deficits in the classroom (PowerPoint) by
Jennifer Mascolo, PsyD St. Johns University

Cowan, N. (2006). Within fluid cognition: Fluid processing and fluid storage? Behavioral and Brain Sciences, 29(2), 129-130.

Cutting, L. E., Materek, A., Cole, C. S., Levine, T. M., & Mahone, E. (2009). Effects of fluency, oral language, and executive function
on reading comprehension performance. Annals Of Dyslexia, 59(1), 34-54.

Garlick, D., & Sejnowski, T.. (2006). There is more to fluid intelligence than working memory capacity and executive function.
Behavioral and Brain Sciences, 29(2), 134-135.

Hale, J. B., Reddy, L. A., Decker, S. L., Thompson, R., Henzel, J., Teodori, A., & Denckla, M. (2009). Development and validation of
an attention-deficit/hyperactivity disorder (ADHD) executive function and behavior rating screening battery. Journal Of Clinical &
Experimental Neuropsychology, 31(8), 897-912.

Houghton, S., Douglas, G., West, J., Whiting, K., Wall, M., Langsford, S., Powell, L., & Carroll, A. (1999). Differential patterns of
executive function in children with attention-deficit hyperactivity disorder according to gender and subtype. Journal of Child
Neurology, 14 (12), 801-805.
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Kleinhaus, N., Akshoomoff, N., & Delis, D. (2005). Executive functions in autism and asperger’s disorder: Flexibility, fluency, and
inhibition. Developmental Neuropsychology, 27 (3), 379-401.

Lambek, R., Tannock, R., Dalsgaard, S., Trillingsgaard, A., Damm, D., & Thomsen, P.H. (2010). Executive Dysfunction in School-
Age Children With ADHD. Journal of Attention Disorders, 15 (8), 646-655.

Lawrence, V., Houghton, S., Douglas, G., Durkin, K., Whiting, K., & Tannock, R. (2004). Executive function and ADHD: A
comparison of children's performance during neuropsychological testing and real-world activities. Journal of Attention Disorders, 7
(3), 137-149.

Locascio, g., Mahone, E. M., Eason S., Cutting. L. (2010). Executive dysfunction among children with reading comprehension
deficits. Journal of Learning Disabilities, 43 (5), 441-454.

Marlowe, W. B. (2000). An intervention for children with disorders of executive functions. Developmental Neuropsychology, 18(3),
445-454,

Mattison, R., & Dickerson-Mayes, S. (2012). Relationships between learning disability, executive function, and psychopathology in
children with ADHD. Journal of Attention Disorders, 16 (2), 138-146.

Meltzer, L. (2007). Executive Function in Education from Theory to Practice. New York: Guilford Press.
Presentation materials, research documents, conference proceedings and webinar information provided by Flanagen, Ortiz, Alfonso,

Mascolo, and McGrew (2008-11).

Nyden, A., Gillberg, C., Hjelmquist, E., & Heiman, M. (1999). Executive function attention deficits in boys with asperger syndrome,
attention disorder and reading/writing disorder. Autism, 3 (3), 213-228.

Reiter, A., Tucha, O., & Lange, K. (2005). Executive functions in children with dyslexia. Dyslexia, 11, 116-131.

Sesma, H., Mahone, E., Levine, T., Eason, S. H., & Cutting, L. E. (2009). The contribution of executive skills to reading
comprehension. Child Neuropsychology, 15(3), 232-246.
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Singer, B., & Bashir, A. (1999). What are executive functions and self-regulation and what do they have to do with language-learning
disorders? Language, Speech & Hearing Services in Schools, 30(3), 265.

Wendling, B. J., Mather, N. (2009) Essentials of Evidence-Based Academic Interventions, New Jersey, Wiley.
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