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ABSTRACT

UNLOCKING THE EIGHT STANDARDS FOR MATHEMATICAL PRACTICEFOR
STUDENTS WITH MATHEMATICAL LEARNING DISABILITIES AND

COGNITIVE DEFICITS IN EXECUTIVE FUNCTIONING

Heather Kathleen Lechner

The Common Core Standards for Math (CC3$&tuirea fundamental shift in
what is expectedfstudents with and without disabilitieSomputation and finding
correct answexr are no longesufficient. Students need to articulate the basis of their
understanding and extendTeachers of students with a mathematical learning disability
(MLD) are challenged irmeeting the immediate academic needs of their students as well
as the expectations outlined by the new standards.

Students identified as having MLD with a deficit in executive functiokiifg)
are expected to utilize ti&tandards for Matheatical Practice3MP) to access the
CCSM as their general education peers do. Yet, when the three main brain functions of
EF (working memory, mental flexibility, and setbntrol) are considered, deficits in
these areainder access to tH&MP.A compiomise inany one of these functiomsay

inhibitt he studentsd abisity to master the

st al



This studyexamined wich of the 11 identifiedEF skills are perceived
deficiencies of students wittiLD and deficits irEF, as well as what tools and resources
are needed to support and devetdpskills in relation to the SMPThe focus wasn the
SMP and their use by-K teachersvho serve studentwith MLD, coupled with cognitive
deficits inEF.

A manual was created specdily for this studywhichfound that the perceived
deficit areas did not always align with the actual need areas by uskesyainual.
Respondentsonsistentlyidentified resources alignedth EF skills associated with
behavioral skillsas most necessamyiough survey resulidentified cognitive skillsas
most required to access the SMP. From a practical teaching perspibetbeeresults are
not surprising, as research has shown that a stleagroom culturéwhich directly
correlates to internalization and use of behavioral executive functioning &kills
necessary for learning to take plagardless of content. Participants indicated that the
ma n u skillstasd strategiesere benefical for boththe target populatioandgeneral
educatiorstudentsRecommendations to expand theget audiencef the manuaand

develop arainingcompanionwverecrucialnext steps.
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Chapter |

INTRODUCTION

In the @a of Common Core State Standards (CCSS) anshidbdow of No Child
Left Behind(NCLB), administrators and teachers find there is a stronger emphasis on the
achievement of students with disabilities than ever before (Judge & Watson, 2011).
Subsequently, teachers of students withathematical learningishbility (MLD) are
confronted with the challenge of meeting the immediate academic needs of their students,
as well as the expectations outlined by the new standards. THe@®8®clearly indicate
that all students must have the opportunity to learn aaet the same high standards if
they are to access the knowledge and skills necessary in theschost livegNational
Governors Association Center for Best Practices, R@Eibsequently eachers are
looking to building and district leaders to provide guidann how tareate
opportunities for students with special netlearn and meet these high standartie
CCSSprovidea provision for accommodationbut do not dictate what those look like.
When one considers the historical underperformance by students l@aming
disability inmath the mandate is daunting. To place the magnitude of this task in
perspective, a review of the only nationally administered measure of student academic
achievenentin reading and matis in order. The measuregalled the National

Assessmentf Eduational Progress (NAEP). The NAREwas first administered in 1969



and is given approximately eve®years to a nationally representative sample of fourth
and eighth gades (Cortiella & Horowitz, 2014)When comparing the 2015 NAEP math
proficiency levels ofourth-grade students with disabilities to those without disabilities
the results shoada wide achievement gajm looking at the 2015 data for math from
eitherthe perspective of the numberfotirth-grade students with disabilities who sabre
proficient or above or below basibe percentage has remained virtually unchanged. In
2005, 166 of fourth-grade students with disabilities scored proficient or apiov2015

the percentage was the same. During the last three assessment cycles from 2011 to 2015
the percentage ddburth graders not identified as having a disability who scored below
basic also remained constant a¥# S his was an increase comparedtie percentage
below standard from 2005 (NAERO15 Mathematics & ReadidgMathematic8

National Achievement Level Results, 2017). Thoughndienal proficiency averages in
math for students without disabilities shesmath as a relative strength, it ieatwork

still needs tde done to improve proficiency levels for both groups of students.

A closer review of the Common Core Standards for Math (COS8#Mgatesa
fundamental shift in what is being expected of students with and without disabilities.
Conputation andihding the correct answeare no longesufficient. Students need to
articulate the basis of their understanding and then extend it. They need to show their
work.

One hallmark of mathematical understanding is the ability to justify iy
appropriate to the studentds mat hemati c
statement is true or where a mathematical rule comes from. There is a world of
difference between a student who can summon a mnemonic device to expand a
product such ag& +b) (x +y) and a student who can explain where the

mnemonic comes from. (Common Core State Standakidgional Council of
Teachers of Mathematics, 2QXvp.)



As evident in the selection above, relativéni® or hematurity, a student iexpected to
interact with concepts, each othend thesurroundingworld in an independent and
exploratory or reflective manner.

This expectation is exciting because it @&wstan educational environment
which students have the opportunity to explore the learning processes. However, for
many students with mathematical learning disabilitye nature and structure of the
Standard$or MathematicalPractice (SMP) presenttarrier. Each SMP requsat least
one of the three major braiype functions associated with executive functioning. If a
student has a deficit in any of these areas, it will make it difficulvifaror herto
actualize the SMP and subsequently nottrite€onsidering the required reliance on
executive functioning to access the SMBministratorsieed to shift their focus to
include a prioritization of the skills associated with executivetioning To datethis
has not been an area of developmeribous for school and district leadeForthemto
have a comprehensive vision and plan for increasing academic achievement in math,
administratorsieed to have access to resources that increase their undagstritie
prerequisite executive functioning skills requitadthe SMP

A review of the research indicatéhat 47% of the schoeage population
experience some form of MLFuchs, 2005Fuchs et al., 2005). These students have
historically been provided a less rigorous curriculum with individualized education
program (IEP) goals that focus on computation (Shriner, Kim, Thurlow, & Ysseldyke,
1993). The new standards specifically focus oemceptual understanding rather than
procedural knowledge and rudlgiven computations (Maccini & Gagnon, 2002). These

higherlevel skills are often not intentionally fostered in math classrooms that teach



students with MLDbecausea good deal of special ecation literature in mathematics
callsfor instruction to be explicit and systematic (Gersten et al., 2009). The CCSM are
composed ofwo partsthe Standards for Mathematical Practice (SMP) and the Standards
for Mathematical Content (SMENational Governors Association Center for Best
Practices, 2010 This studyfocusel only on the SMP and their use by3special

education teachers in classrooms that serve studenta ¥e#nning disability in math

coupled withcognitive deficits in executive functioning.

Statement of the Problem

Students identified asaving & MLD with a deficit in executive functionin@&F)
are expected to utilize the SMP in order to accesSKe astheir general education
peersdo. Yet, when the thremain brain functions dEF (working memory, mental
flexibility, and selcontrol) are consideredeficits in these areas d@nd to ben
direct conflict with the SMP. Each of the eight SMP reqstedens to use at least one
of the three brain functions to meet the stansldvibre often than nothe standards
require at least twbrain functionsFor example, for students to be able to utilize the first
standard of mathematical practice (Make sense of problems and persevere in solving
them), students need to be able to incorporate working memonpldéléxinking and
self-control. If any one of these brain functiasEompromisedthe studers ébility to
master the standagffectively may be inhibitedStudents with MLD have not been
taught to think and process in this way. Furthermore, for tee3fayears, research has
indicated that explicit instruction was the most effective mode of instruction for students

with learning disabilities (LD).



Students with LD characteristically are poor strategic learners and problem
solvers and manifest stragy deficits and differences that impede performance,
particularly on tasks that require higHevel processing. These students need explic
instruction(Montague, 2008 students with MLD are a subgroup within the LD category
and have been subject to the same practices based on the research. Explicit instruction is
characterized by an approach thatnbines specific design components and systematic
instruction (Hudson, Miller, & Butler, 2006). This method of instruction is in opposition
to the SMRwhich rest on important processsaand proficiencies with longstanding
importance in mathematics educat{®ational Governors Association Center for Best
Practices, 2010 The SMP highlight the important ways in which teachers should teach
math (Powell, Fuch & Fuchs, 2013). If teachers of students with MLD continue to rely
solely on explicit instruction to teach mathentheir students will not have access to the
CCSM and will be denied the rights provided them through the Individuals with
Disabilities Edication Act (IDEA).

The IDEA specifies that students with disabilities should have access to and
progress through the general education curriculum (Hudson et al., 2006). It is an
imperative that research determine the best course of action to bridge the current
understandingf how K-5 MLD teachers o$tudents identified as having cognitive
deficit in executive functions can provide instruction in executive functioning as a path
for students to access aledirn in relation to the requirements of the new standasds
they havebeen outlined for all. In the last few years, researchers have just begun to
explore the CCSM as they relate to students with Vi the research has focused on

the content standards, not the SMP.



Purpose of the Study

The purpose of the studyasto research, develop, test, and validate the manual
Unlocking the EighStandards for Mathematical Practi¢er Studentd\ith
Mathematical Learning Disabilities and Cognitive Deficits in Executive Functiofing
manual is designed to provide resources to digtdotinistratorsspecial education
directors andacilitators, mattdirectors andacilitators andschool principalg¢o use for
professional development and supporéleimentary teachdéymath instructionThis
resource wadeveloped tdargetthe needs a$tudents in an elementary settingo have
beenidentified as having MLD with a cognitive deficit in the area of executive
functioning.lt wasdesigned to facilitatencreased use of the SMP by identified students
through the development of their executive functioning skills. Utilization of these skills
and strategies should increase studiatigity to engage with the SMP and thereby
increase their conceptual undarsling of mathematics, resulting in increased
mathematical achievement. The manual, locatéppendix A of thisstudy, is
comprised of the following four sectians
1 The Standards for Mathematical Practice
1 Introduction and Executive Functioning;
1 Increasing Executive Functioning During Instruction: Routines and Strategies
for Executive Skill Development in an Elementary Special Education Math
Class and

M Case Studies and Conclusions



The mixed researcmd development methodology developed by Schreibdr
AsnerSelf (2011) and Herr and Anderson (2015) was adapted and used for this study. A

comprehensive manual for this purpose does not currently exist.

Research Questions

This studyhasa mixed research and development methodology designed to create
and evaluata manualUnlocking the EighStandards for Mathematical Practi¢er
StudentdMith Mathematical Learning Disabilities and Cognitive Deficits in Executive
Functioning The manuaprovidesteachers with concrete strategies to develop the use of
executive functioning skills and strategies to increase stsidabitity to access the
Standards for Mathematical PractinéPublic Schod by K-5 students with MLD
identified ashaving a cognitive deficit in executive functionirgpecifically, the
following questios guided the research:

1. Of thellidentified executive functioning skills, whidre the perceived
deficienciesf students with mathematical learning disabilities and deficits in
executive functioning?

2. What tools and resources are needed to support and develop executive
functioning skills in relation to the Standards for Mathematical Practices for
K-5 special eduwation teachers to improve-KMLD studentavho have been

identified as having a cognitive deficit in executive functiorpegformance



Operational Definitions of Terms

Belief A ¢ hi Isaboussonfethirglinithis gaseability/learning
di sability), and how those feelings are
his or herability/learning disabilityGinsburg, 199Y.

Cognitive Strategy Instruction (CSK: method of teachintgarners multiple
cognitive and metacognitive processes and strategies to facilitate and enhance
performance in academic domaihontague, 199y, digns with the SMP

Direct Instruction (DI) A systematic approach to teaching a new skill or concept
in which the teacher continually checks for student understanding and engages all
students in the lesson (Macciftrickland, Gagnon, & Malmgren, 2008).

Executive Functioning (EF)An umbrella term for the complex cognitive
processes that serve ongoing, gii@en behaviors. Most of the accepted definitions
include many, but not all, of the followiredements:

goal setting and planning

organization of behaviors over time

flexibility,

attention and memory systems that guide these processes (e.g., working
memory) and

self-regulatory process such as selbnitoring(Meltzer, 2011p. 2).

Executive Functionin@eF) Skills: Theseskills help people to decide what
activities or tasks they will pay attention to and which ones they will choose( ket

& Jacobs, 1998



Explicit Instruction (EI)A: A method of teaching thargvides a very structured
and organized lesson, with appropriate cues and prompts, including guided and
distributed practicegpositive reinforcement, overlearningnd mastery.

Explicit Instruction (EI) B:A methodof teaching that iseacherdelivered and
structured. The teacherodés role involves
variables to promote optimal learning (Hudsdral., 2006).

Mathematical Learning Disabilitie@VILD) (also known aslevelopmental
dyscalculig: A specific learning disability (SLD) which is characterized by an impaired
ability to learn about and process numerical and mathematical information that is not
attributed to general intellectual disabiliti@gmerican Psychiatridssociation, 2013

Specific Learning Disability (DisordefSLD): A type of Neurodevelopmental
Disorder 3 that impedes the ability to learn or sjsecificacademic skills (e.g., reading,
writing, or arithmetic), which are the foundation for other acadésaicing(American
PsychiatricAssociation, 2018 SLD is represented as a category composed of disabilities

in seven academic domains (Fletcher et al., 2001).

Assumptions, Delimitations and Limitations of the Study

Due to the complex nature of MLD and the difficuttffferreting out various
factors that contribute to this diagngdise misdiagnosis of students with deficits in
executive functioning is not uncommon. Executive functioning is not an area that is
specifcally assessed as part of the evaluation process in the Everett School (@h&trict
site of this researchTherefore, the researchretied on the need for additional support in

EF by the classroom teachers.
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This study focusgon the skills and strategs that teachers could use to teach
students with perceived deficits HF skills in the Everett Public Schools. Any findings
cannot be generalized outside of this population.

The researcher is a former special education teacher who believE§ ghalts
can be explicitly taught and translatetb the field of math, despite being historically
used to target reading and writing. The researcher contends that the expanded
expectations of the CCSS have created an urgeamoygspecial education teachers to
find innovative ways to meet their studentaried needs to create access. This urgency
translates into a desire to build teacbharsd studentsskill level and a readiness to adopt
new strategies.

Both questionnaires utilized in this stddyhe Executve Function Development
Needs Assessment Survey (EFDNA, 2017) @nbbcking the EighStandards for
Mathematical PracticEvaluation Survey (201@)wereeither developed or adapted by
the researcher and require participants or potential participants to rate their own
knowledge base and/or expertise in working in MLD classrooms with students identified
as having deficits in EF. Ao specific prograninas bentargeted to support EF skills,
there is no standard of expertise irsttistrict. The researcher is relying on the
par t i gerqeriostosdfidentify their level of expertise without a common
definition.

Adoption or implementation of the manusnot a requirement for the studys a
result, the researcher will not be able to determine the effectiveness of the manual on the

outcomes of student performance using3MP.
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Organization of the Study

This dissertation followed an abbreviated stane of the research and design
model of SchreibeandAsnerSelf (2011)It was organized into five chapters.

Chapter & Thelntroduction: This chapter presedthe statement of the
problem the purpose of the stugihe research questigrtee operational definition of
terms the assumptions, delimitations and limitatioasd the organization of the studiy.
concluded with the conceptual framework for the study.

Chapter 16 Literature Review: This chapter presemisoaerview of specific
learning disabilities with a focus on mathematical learning disabilthesDEA,
characteristics of students with mathematical learning disabilities, characteristics of
students with deficits in executive functioning, the eigtaindards for Mathematical
Practice the conceptual framework, and instructional strategies used to teach MLD
students with a deficit in executive functioning.

Chapter 116 Method: This chapter describes the purpose of the stsdgsearch
design.the patticipants, procedures used for data collection, the instrumentatidn,
overall procedurefor dataanalysis.

Chapter I\ Results: This chapter is comprised of tiescriptive and
comparative findings of the study based onrttaual Unlocking the EighStandards
for Mathematical Practicéor Student$\ith Mathematical Learning Disabilities and
Cognitive Deficits in Executive Functionifigee Appendix A for the aclimanual).

Chapter \® Discussion: The final chapter preseatsoverview of the study

recommendations fahefuture and conclusions
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Conceptual Framework for the Study

For this study, the conceptual framewg¢ske Figure 1jo develop the use of the
SMP by K5 students with MLD with a deficit iBF recognizes that for students to be
able to utilize the SMP, they must first have strategies and skills to accesadt@d
11 executive skills that are commonly referenced when discussing EF in an academic
setting.These skills are broken into cognitive and behavioral skiideach of the SMP
requires both subset Some models targeting the developmeriEBskills focuson as
few as six Kills, others eight. But when considering the complex needs of the SMP, a
narrowed scpe of skill development is recommended to address discrete skill deficit
areas. The other models are broad and do not offer thdilesévcus thats requiredIf
students with MLD are taught tineleficit executive skillsvhich align with each of the
SMP, theymaybe able taunlockthe SMPand accessath conceptas well agheir
typical peerglo. By recognizing that each student is differemte acknowledges that
each student may require a different combination of skilietess the standards

successfully
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Executive
Functions

Executive
Functioning
Skills

8 Standards of
Mathematical
Practice
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Chapter I

LITERATURE REVIEW

Background

Disabilities take many forms. Specific learning disability (SLD), which is one of
the 13 qualifying areas for special education as outlined by the Individuals with
Disabilities Act (IDEA), became a federally designated special education category
throughthe Children with Specific Learning Disabilities Acti(P91-230) in 1969SLD
is not a sgle disability, buta category of disabilities that may be representative of one or
a combination of the seven skill domains (Lyon, 2001). The domains identified by federal
legislation are(a)listening (b) speaking (c) basic reading (decoding and word
recognition) (d) reading comprehensipfe) arithmetic calculationgf) mathematics
reasoningand(g) written expressioiHarris, Reid, & Graham, 2004Students with
SLD often exhibit a combination of thesevenidentified areascoupled with other
disorder areas

Because of their SLD, marsgudentsare likely to have difficulty planning,
managing time, remembering details and $askpressing themselves organizing all
of which are executive functionin&F) skills (Harris et al., 2004 Although these
deficits exist in tandem, they are not the primary reasoanf&®_.D diagnosisThe term

SLDhas become synonymous with the concept of unexpected underachievement because
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studens performance is not synonymous with their skill, even though they have had
access to the content (Lyon, 2004 )xequirement of identification under this disability
stipulates a discrepancy between achievement and ability. However, it was not until 1975
when Congress passed Public Lawl9®,the Educati on for Al |l Ha n
Act, that learning disabilities achieved official status as a category eligiblerfding for
direct services (Hallahan & Mercer, 2001).
P.L. 94-142 was revised and reauthorized as several acts. The most recent
revision was the PresidéatCommission on Excellence in Special Education (2004),
which provided revisions to the IDEA. Onetb& most profound revisions toe
Education for All Handicapped Childrends A
as a requirement for a diagnosis of SLD (Faulkenberry & Geye, ZDlid)dentification
of most children aSLD is based on what thegre not rather than what they are (Fletcher
et al., 2001). In turn, new evidenbased intervention approaches that monitor and
evaluate students on a continuum are recommended. This model which is tiered is often
referred to as Response to InterventiomljFr Multi-Tiered Systems of Support

(MTSS).

Mathematical Learning Disabilities

Students withMLD, also known as developmental dyscalculia, are initially
gualified in the area &LD, whichis one of thel3 qualifying conditions covered by the
IDEA. Students whdnave a disability in maths identified by their evaluatiare
characterized by an impaired ability to learn about and process numerical and

mathematical informationwhichis not attributed to general intellectual disabilities
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(American Psychiatri&ssociation, 2018 Of thesevenprimarily basic or foundational
skill areaghatare considered for SLD, threeespecifically relatd to math: inaccurate
or slow counting, persistent difficulties in retrieving number faasimultiple errors in
arithmetic calculationsall of thesefall in the skill domain of arithmetic calculatiariBhe
one comparatively highdevel deficit area is poor mathematical problem solving
(Scanlon, 201Bor mathematical reasoning
There is a common perception that the most pervasive form of learning disability
is that of a reading disability. The field of reading disabilities currentyahmumber of
valid measures that can predict relatively well which students are likely to have trouble
with learning to read (Gersten, Jordan, & Flojo, 20@&y thismay be a contributing
factor to that perception. Whe&xaminingthe measures used to ginose students with
MLD, it becomes cleathey are not available in the same way, and both researchers and
practitioners are forced to rely on standardized achievement tests, often in combination
with 1Q tests (Geary & Hoard, 2005). However, BadimnGeay, 1993)found that 6.%o
of elementary school and junior high school children showed some fdvth[of
compared to the 498 who showed some form of reading disability_(®. Although a
lower percentage of students are identified with a reading disatfigyare often
referred for an evaluation based on perceived deficiencies in reading. Rakéilypdo
cause students to be referred for evaluat@arnett, 1998 It is challenging taletermine
if the discrepancy in students identified with MLD anidRis a byproduct of the
measures for diagnosis, lack of instructional content skill, or the dominant orientation of

the U.S. culture whi-ghol@Gmskufy,d®Yy |y be cal

e
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The shift in identification of studesthrough new evidenebased intervention
approachesuch afResponse to Intervention (RTI) or Multied System of Support
(MTSS) that monitor and evaluate students on a continuum is significant when discussing
MLD. Sinceprevious assessments were basethany different types of items, specific
deficits mighthave beemasked (Gersten et al., 2005). For instance, two children with
math achievement scores at théhlflercentile and average 1Q scores (i.e., children with
MLD) may have different forms of MLDthat is, different types of defici{§&eary,
1999. A review of the research and literature as it stands suggests that MLD is common
in children and fidi sorders of mathematics
negl e(Gdarg,dI3p. 345. To place this in perspectivigr students classified with
SLD, arithmetic problems are as pervasive as reading problems, yet most research on
learning disabilities has focused on difficulties in readi@grnett, 1998

Whenexamining if there is a correlation between students with RLD and MLD,
researcherbave triedo determine if a reading disability has a significant impact on the
academic achievement of students with MLD in math. One longitudinal study conducted
by Jordarand Hanich2003)with second andthird-grade students attempted to answer
this question. They tested students identified as having MLD,, Bt Both MLD/RLD.
In their assessment of seven mathemasikills, which includeda measure based in
linguistical skill (i.e., word problems and taskghe esearcherfound that students with
only RLD performed closer to the norm and had the smallés\sment gap with their
typical peers. Howeveas withthe findings of previous studies, students with Mgiew
at a faster rate in mathematical achievement over time, compared with students identified

as having RLD or both MLD/RLD. Difficulty in fact teeval was evident in all three
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subgroups, but the cause for this appeared to be based in number sense and not a
linguistic correlationFinally, althoughtherewere significant cognitive differences in
students with MD and MLD/RLD or RLD, there was no discernable differencehair
reading(Jordan & Hanich, 2003

In terms of achievement patterns, children with MLD score aetow the 10%
range in most grades (Geary, Hoard, Nugent, & Bailey, 2012). Research has not fully
explored the extent of the types of disabilities in math. Much of the research on children
with MLD is narrowly focused, emphasizing only one area of matheai@mpetence
(ie,chi |l dr ends c jwth vety attte foous @n lprokdein solving or
numerical understanding. The source of MLD seems to stem from cognitive deficits in
the systems that are crucial to processing numbers (Faulkenberry &26ayi.

However, a recent-$ear prospective study determined that relative to typically
achieving (TA) students, students with MLD have severe and persistent deficits in the
ability to develop longerm memory representations of basic arithmetic factetdeve
them once they are learned (Geary et al., 2012). The findings also supported earlier
research that found students with MLD use developmentally immature procedures for
solving problems (Geary et al., 2013ge Table 1 foa comparison of charaaistics of
LD/RLD and MLD.

All students with an identified disability are required to have Individual
Educational Plans (IEfPwhich are aligned to identified need areas. Within those plans,
goals are created based on the findings of the evaluatiom. éfveduation identifies
deficits inaccurate or slow counting, persistent difficulties in retrieving number facts,

multiple errors in arithmetic calculations, poor mathematical problem solving
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Characteristics of LD/RLD and MLD
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GeneralCharacteristics of LD/RLD

Characteristic§pecific to MDL

Informational Processing

1 Visual deficits 9 Difficulty organizing information on the
91 Auditory processing difficulties paper
0 Auditory perception (speech soundg I Difficulty with fact retrieval
1 Motor disabilities 1 Errors in computation
1 Memory deficiencies 0 Incorrect operation
1 Attention deficits 0 Incorrect number fact
o0 Incorrect algorithm
0 Random error
Language
1 Expressive difficulties 9 Difficulty with word problems
1 Receptive difficulties 1 Difficulty with math fluency
1 Difficulty with changes inmeaning
1 Difficulty with classification of words and
concepts
1 Difficulty with word relationships
1 Difficulty with i mplied meaning
1 Slow rate and accuracy of naming pictured
objects or event, verbal opposites
1 Difficulty with expressing lexibility with
languaye
Cognitive and Metacognitivisssues
1 Difficulty following instructions 1 Inadequate skill, motivatiqror working
1 Challenges giving and receiving feedback memory
1 Misinterpreting social cues 1 Shifting between problem types
1 Deficits in the systems that are crucial to
processing humbers
9 Difficulty with fact retrieval
1 Poa mathematical problem solving
Difficulty MaintainingPositive AttitudesTowards
Learning T Belief that they ar
1 Negativeconscious and unconscious se mat ho
concept 1 Math anxiety(Berch & Mazzocco, 2097
1 Highanxiety
1 Negative perceptions of their intellectua
abilities
1 Exhibit immaturity
1 Hostility
1 Withdrawal
1 Aggressiveness
1 Hypersensitivity

Adapted fromAli & Rafi (2016 andSilva (20049
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(Scanlon, 201Bor mathematical reasoning, thir@ student is identified as having an

MLD. Once identified, the IEP team, including at least one district administrator, must
craft goals to target identified need areas. These goals become the instructional blueprint
for the student and the teacher.

Thedeficitsmentioned above are specificttee SLD indicators for a disability in
math.It should be noted that very little is known about the molecular biological origins of
MLD, andfew studies have examinéloe developmental aspects of this disorder
(Rubinsten & Henik, 2009For the purposes of thmesenstudy, the researcher focused
on literaturethat targeted students with MLD without low 1Q, lack of access to
educational contenor sensory difficulty. Researchdravecontenedthatalthough
brain dysfunction is a possible origin for MLD, it can inwlgenetic or environment
factors resulting in tentative links between biological, conative, and behavioral levels

(Rubinsten & Henik, 2009

Characteristics of StudentsWith Mathematical Learning Disabilities

Students with a learning disability in mathematics achievement are characterized
by a failure to acquire gradevel appropriate knowledge and problsoiving skills
(Schoenfeld, 1987 Cognitive processing deficits have long been considered to be at the
core of SLD according to the IDEAyut these processes are not frequently assessed as
part of SLD determination (Johnson, Humphrey, Mellard, Woods, & Swanson, 2010).
Though students witMLD possess cognitive deficjtheyalsop o s sess fAnor m.
intellectual abilityandare not considered mentally retard&insburg, 199). According

to nine major studies of cognitive processing deficits in students with KMiey are
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severely impaired in math aityl and have difficulty in executive functioning, processing
speedand shordterm memory (Johnson et al., 2010). To place this in practical terms,
students with MLD who have impaired math ability often have deficits in the systems
that are crucial to processing numbers. Those Bildisorders struggle with
organizationband developmentally immature procedures for solving problems (Geary et
al., 2012), along with a lack of gedtiven behaviorsthusresulting in a lack of belief in

their own ability to do math. When considering processing speed for students with MLD,
this problem emerges when they attempt to retrieve content they have already learned
(Geary et al., 2012). One of the reasstuglents with MLDstruggle with content

retrieval is becausihey haveleficits in the ability to utilize shoterm memory and
effectively move information along the memory continuum. This inability results in
students with MLD who develop severe and persistent deficits inteongmemory
representations of basic arithmetic facts. Throiggreview of current and past

researchpno studyhas yet risemo the surface thatirectly conneceach of the four most
common cognitive processing deficits with the SMP. Subsequently, the ground is vast
and fertile for this researcto that endinstead of focusing on each of the four areas

alove, the scope of the studsaslimited to executive functioning.
Executive Functioning

Historical Context

At the most basic level, executive functions are the abilities that enable a
person to establish new behavior patterns and ways of thinking, and to introspect

upon them. This is required most in unf
know what to do, oin situations where established ways of behaving are no
| onger usef ul or appropriate. As such,

whole range of adaptive abilities such as creative and abstract thought,
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introspection, and all the processes that Enalperson to analyze what they

want, how they might get it (i.e. form a plan, based often on recollection of past

experience), and then carry that plan out. It is also widely accepted that executive

functions play a critical part in complex social beloaysuch as understanding

how others see us, being tactful or deceitful. Therefore, there is probably no

activity beyond most routinized and practiced ones that does not to some extent

involve executive processin(Burgess, 2003p. 349

This explanation of ERs particularly helpful for opening this discussioecause
it provides a broad description of the key components of EF. Over the past 40 years,
research on the role of EF has resulted in an evolution in the understanding of and the
terms used to describe its role. To place this in context, early studies associated with EF
are rooted in the Working Memory (WM) mogat developed by Baddeley and Hitch in
1974. This model held the Central Executive (CE) as the primary componentéithe
The WM model is a mukcomponent model with three subcomponents. Each of the
subcomponents has its own function and capacity. Two of the subcomponents are
referred to as slave systems: the articulatory loop, later referred to as the phonological
loop by Baddeley, and the vistgpatial sketchpad.

According to Baddeley1983) the articulatory loop is an input store whose
primary function is probable speech perception or the retention of speech for a short
period of time. The retained speech can besfieared from the articulatory loop into an
active memory using subvocal reheargalesired.The main function of theubvocal
rehearsals to keep information from decaying through the use of mental repetition, and
alsoto translatevisual informationinto phonological code where necessary for sterh
memory (isubvocal rehearsalloop A The model assumes t hat

be accessed either by the subvocal speech, an opinion strategy or directly through

auditory sppe3ddh processo (

t
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The second slave system explored was the sgpatial sketchpad. This system is
responsible for maintaining and manipulating the \ispatial images and serves as a
mirror in process to the articulatory loop. In both instances, reshascbuggestithat
these systems are active stores which involve rehearsal (a process by which the systems
read information from the store and then feed it 8addeley, 1983, thuscreating a
process by which information can be maintained. Conversely, in a pagsiee
information fades or is replaced. At the core of these two systems is the CE which is
responsible for coordinating information between the two systems (Baddeley, 1983). At
the time of Baddel&y initial research, the CE was perceived as too congblaxsystem,
andalthough it appeared to represent the most important component of the model,
Baddeley decided to neglect the central executive syistiemtionally. Consequentlyhe
focused his work on the two slave systems (Baddeley, 1996). This deewsidd later
call into question the validity of the model which Baddd€E996)acknowledged as an
embarrassment. This gaptheresearch prompted subsequent stuthdsecus slely on
tasks that assessed the-@iitizing span tasks. These tasks, ofteferred to as dual
tasks, require simultaneous processing and storage of information.

In 2000, Miyale, along with Friedman, Emerson, Witzki, Howertand Wagner,
published a paper on the unity and diversity of the CE. This wqukndedn
Baddel ey d6s r edoethatlorde widely dcceptedckeysexecutive functions:
shifting, updatingand inhibition (Miyake et al., 2000It would alsobecomehighly
influential in the subsequent research of EF. Their study sought to determine if these key
functions most often identified as the executives in literature were interdependent and

more importantlyif they were requirements for more complex tasks.
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The first of the executive functionsshifting which isdefined as shifting or
switching flexibly between tasks or mental sets. Mor(4€196)expanded the definition
of shifting to moving backwards and forwards between multiple tasks, operations, or
mental sets. In practical terms, this requires the subject to stop an unrequired task and
initiate a new required or relevant task. Another idesdiSymptom of subjects with
mental shifting deficits is the inability to move on to another answer or process, when the
current process is no longer appropriate.

The second executive functiaupdating is the process of monitoring and the
addition or déetion of content from WM. During this process, received information is
assessed for the relevancy towards a task and then determined whether it requires
replacement of outdated or irrelevant information in the 3&which time it is
replaced to represenew information (Morris & Jones, 1990). This process is not one of
simple maintenance. Instead, it is a dynamic system that must deploy the information
stored in the WM (Lehto, 1996; Morris & Jones, 1990).

Finally, the last executive functipimhibition, involves deliberately preventing
automatic responses by overriding them with influence or a dominant response. This
function is exhibited in the Stroop task, which asks the reader to identify tharcolor
which the words are writtefmot just the colorhtey spell). For instance, the words could
read greenbut the color of the letterould bered, with the correct answer being red
(Bull & Lee, 2014; Miyake et al., 2000; Monsell, 1996, Skair-Thompson &

Gathercole, 2006). Miyake et al. later stated thay dd not claim the three researched

key executivesvere the only ones aventhe fundamental units of cognition.
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Furthermore, their research indicated that these three basic executive fyumdtiems
combined, could account for more complex fimts (Miyake et al., 2000).
Paul Burges$Gilbert & Burgess, 200&)ontinued to develop the research
initiated by Miyake et al. by expanding the focusonBieyd et er mi ned t hat
functions are the high level cognitive processes that facilimteways of behaving and
optimize onedbds appr oaofp. RLl®)Autsadoramost i ar ci
theories on EF focus on a distinction between routine {webkarsed or automatic) and
nonroutine (controlled or not wekstablished stimulus respee) processing. EF
provides the ability to adapt to new or changing situations (Gilbert & Burgess, 2008).
Although there was a growing consensus around the presence of executive
functions,some debate remains abtheg EF construct. One wekhown studyby Best,
Miller, & Naglieri supporéedthe construct that EF is made of distinct but interconnected
parts that ge rooted in the three key executive functions of inhibition, shifang
updating (which some may refer to as working memory). Since EF is a multi
componential framework, any assessment or development of the EF will require
consideration and/or attentido a combination of the three executive functions (Best,
Miller, & Naglieri, 2011; Bull & Lee, 2014). There is some evidence for discrete EF in
children, although both the number and the nature of these functions have differed widely

across studies (SClair-Thompson & Gathercole, 2006).

Standards for Mathematical Practice

When the CCSM were adopted in 2010, they provided a streamlined guide for

math instructiorthatwas divided into two distinct partthe Standards for Mathematical

fi

rc
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Content (SMC) and the Standafds Mathematical Practice (SMP). The SMP were
designed to structure the way students thought about and interacted with the
mathematical content. In order to develop students as mathematical thinkers, it was
determined that set of mathematical practicemsrequired to facilitate this process.
Simply put, the SMC determine the topic and the SMP describe the mathematical
thinking. These practices describe the mathematical thinking that teachers should seek to
develop in theistudents (Common Core State Stand&rNstional Council of Teachers
of Mathematics, 2017)The SMP provide guidance in the characterization and behaviors
that student should utilize when learning mathematical concepts (Bostic & Matney,
2014). The creatioof the SMP was not an innovative concept, nor was it the first time
that teachers had received guidance on the use of these practices, but it was the first time
these ideas were required as standards to be taught and afglessad, 2016

The SMP were developed through a blending of the National Council of Teaching
Mathematics (NCTM) and the Principles and Standards for Séhaiblematics (PSSM)
which outlined the essential components of a {gjghlity math program. The PSSM
were broken into two partsontent standards and process standards. The content
standards were divided infive key areas: Numbers and Operations, AlgeBeometry,
Measurement, and Data Analysis and Probability. This structure mirrors the structure of
the CCSM. Similarly, the process standards identified as problem solving, reasoning and
proof, communication, representati@md connections were usedths foundation of the
SMP (NCTM, 200Q. These five standards were intertwined with the five strands taken
from Adding It Up: Helping Children Learn Mathematiconceptual understanding,

procedural fluency, strategic competence, adaptive reas@mdgroductive disposition
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(Kilpatrick, Swafford, Findell, & National Academy of Scienéelational Research

Council, 2001). The five strands were included becausanesa's perceived each strand

as interdependent and requisite in the development of a proficiency in math (Kilpatrick
et al., 2001). These process standards of the NCTM Principles and Standards for School
Mathematics were combined with tAelding It Up strands and streamlined into the SMP

to serve as the key to higével goals and to codify some of the ways that proficient
practitioners of mathematics wofklateas, 2016

Below is a briefreview of theSMP as outlined in the CCSM.

SMP 1: Make sense of problems and persevere in solving them. Students need to
have a problersolving process. This means that they need to be able to identify the
problem or determine what they need to know, consider potential ways to solve the
problem, choose kich solution they want to tnand then execute the process. As they
navigate this procesthey also need to be able to identify if additional resources are
required and determine how to access those resolfrsasdents are not making sense of
the problem or finding an entry point, they should use questioning strategies. Teachers
canusepmmpt s sHew woeulid you describe the probl
(Hancock, 201Bto encouragstudents to begin this proce3sasks associated with
Standardl should require cognitive effort and provide multiple entry points for students.
Students must access relevant knowledge and use it appropriately to complete the tasks.
Teachers are facilitators of this process and guide students through quesficstinignt
who has mastered this skill is able to discuss, expdaid demonstrate solving a problem

with multiple representations and in multiple wélfsll, Miles, & Balka, 2014.
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SMP 2: Reason abstractly and quantitativedyudents need to be able to
understand that numbers can be represented in a variety of ways and feel comfortable
with their interchangeable nature. For example, they nebddble to express a concept
as both an equation and a sentence and clearlysiaddrthat they represent the exact
same concept. For example: If Johnny had four Jelly Bellys and Sally had 10 Jelly Bellys,
how many Jelly Bellys do they have in all? This could also be represented as 4+10 =__.
To encourage this practiceachershouldconsistently expect students to convert
situations into symbols to solve probleras well as provide the meaning for them when
guestioned about relationshifddathematics, 204). Students havehown mastery of this
skill when they are able twonvertsituationsinto symbolgo solve problemaccurately
(Hull et al., 2014.

SMP 3: Construct viable arguments and critique the reasoning of offtess
practice asks students to draw on skills often cultivated in English or Social Studies
classrooms. Teachers are expected to provide learning tasks and classroom experiences
thatrequire students to provide evidence of their thinking beyond computabdioster
this, teachers need to imbed discussion and communication of reasoning so that students
must justify their thinking and proce@dancock, 2018 Students must come up with an
answer as well as demonstrate that they can justify and provarisgier. Additionally,
students need to be able to listen to othteragree or disagree with their ansyamdto
provide justification for their positionVhen explaining their thinkingstudentsnay say,
Al dondt think it Buscessfol appligationlofdhis ekill eesultstine c a u s
students who have the ability to compare and contrast situations, explain reaaoding

justify or explain with accurate language and vocabulduyl et al., 2014.
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SMP 4: Model with MathematicsStudentsareasked to visually demonstrate
their understanding of the problem and the process by which they arrived at the solution.
In lower-level classes, a basic expression of this practistidentdeingasked to shade
in a portion of the pizza or pie cha®#iMP 4 expectstudents to implement the practice at
hi gh cogitati ve |represehtaional fosnpetence dan be sevalogeeint s 0
through instructionMarshall, Superfineand Canty recommeiadthe following
strategies (Mathematics, 201d)lead to mastery of this practice aarlincreasen
mathematical thinking

1. Encourage purposeful selection of representations

2. Engage in dialogue about explicit connections among represenjai@hs

3. Alternate the direction of the connections made among representations

SMP 5: Use appropriate tools strategicaltudents recognize theérious tools
can be used to solve a problem and determine which tool is appropriate. This standard is
closely alignedvith Standard’, andrequires students to have access to a variety of tools
(Hancock, 2018 The tools thatlementary students might uselude physical objects,
drawings or diagramgaper and pencil, rutg, virtual manipulatives, or technology
(Mathematics, 2014 Btudens who have exhibited mastery of this standard could
combine various tools to explore, sglamd justify problem solions.

SMP 6: Attend to precisionMath is a precise fieldand though there may be
various ways to arrive at a solution, most often there is one solution. This standard
expects that students can utilize accurate computational skills as well as speak about them

in a concise and precise w@yathematics, 2014)When students havenastered this
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standard, they use appropriate symbols, vocahwary labeling structures to engage in
productive discourse.

SMP 7: Look for and make use of structu&udents understand and can express
that numbers are flexible, have properties, and can have patterns and/or functions. For
example, 5+3 = 8 or-8 =5. Students need to look for the structure within mathematics
to solve the problem (i.edecomposing nubers by place value, working with properties)
(Hancock, 2018 Students utilizing this standard at the highest level can see complex
mathematical expressions as component [fBiif et al., 201

SMP 8: Look for and express regularity and repeated reasomhig standard
requires that students internalize tHearningso they act on the patterns they have
observed and c &toderftsiuse dbsdrvations totmake predictions based
on provided informationStudents areonsideredo havemasteredhis standard if they
can uncover a modef equations that unifies the various aspects of the progerh et
al., 2014. To do this, students must connect their knowledge through unconventional
ways andspeculatdased on what they notic€o support this procesteachers need to
require students to explore relationships and develop a mathematical rule based on their
reasoningHancock, 2018

Though independenthé SMP often become interdependent as students and
teachers become accustomed to thei8as@Giovanni, 2003 The SMP at their core are
the guidepost for how students Ado math, o
basic skills instruction with problesolving instruction (Bottge, Rueda, LaRoque, Serlin,

& Kwon, 2007).
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Executive Functioning andStandards for Mathematical Practice
in the Classroom Setting

One of the challenges of addressing EF and the SMP is that there is virtually no
research or data specifically alignedh this topic.However, the researdiasindicated
that AEF are more important to schadhol read
and reading competence throughout all school years. Clearly to improve academic
success, tar g éiamond& LEed; 2011p.1).do he aéntfiedéas having
an MLD, students need to exhibit a significant delay as represented by inaccurate or slow
counting, persistent difficulties in retrieving number facts, and/or multiple errors in
arithmetic calculations during their evaluatiéithough some of these assesskitls are
embedded in the SMP as practitestare designed to help illuminate or guide
mathematical thinking, these are not the areas cultivated by the SMP. Since the
assessment areas for a diagnosis of MLD may or may not directly correlate to ia specif
deficit in EF, it is beneficial to look at specific skills that are aligwétl EF.

Only afew formal comprehensive assessments specifically targéGioia,
Isquith, Guy, & Kenworthy, 2000 The Behavior Rating Inventory of Executive
Function (BRIEF) is the most widely used and accepted form of assessment in the school
setting todeterminespecifically EF deficit and strength areas in children aligmitial
practical application. The BRIEF,hich is completed by teachers and parents, assesses
and rates students over nine aspects of ERa) Initiation, (b) Working Memory,
(c) Emotional Control(d) Inhibit, (e) Shifting, (f) Planning and Organization,
(g) Organizing Materials and Spadh) Self-Monitoring, and(i) TaskMonitoring.

Researclhhas indicatedhat the BRIEF showed a strong relationship with interviews and
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other parent rating measures of behavi{dtahone et al., 2002A newly developed
inventory which is still in the initial review stage is call the Childh&xeécutive
Function Inventory (CHEXI)Initial research indicatethat CHEXIwas developed in
response to potential concerns or challenges with the BRIEErent from the BRIEF,
the CHEXI focuses specifically on working memory and inhibition with additional
subcategories of planning and regulatibhe CHEXIlasks only 26 items compared to the
longer 6386 item BRIEF assessmeifichorell & Catale 2014) While the BRIEF and
the CHEXI assess similar itenthe CHEXI does not focus oparticularindicators
Somecontendtheyare indicators of ADHD and not a deficit speciiacEF (Biederman
et al, 2004) Correlatingstudies indicatéthat researchers are attempting to define the
relationship oEF skills to determine if they are discrete skills or interdepenigient
schootage children

Within the classroom setting, informal inventories administered to students,
teachersand familiesare more widely used to identify trends in behaviors for students
appearing to have deficits in EWhen discussing EF in the classroom settihig often
referredtiase x ecuti ve skills (ES). Executive skil
demands in favor of | onger, ptlpOftentieseakills 6 ( Da
are broken into two large categoriskills that are associated witlognition or
metacogition, and skills that are associated with behavior (Dawson & Guare, 2010).
Schillinger and WetzgR015)assigned skills to each of these two large categories with

one slight variationas noted irFigure 2below.
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Figure 2. Executiveskills classificationgroups
(adaptedrom Dawson &Guare, 2010Schillinger, 2015kills Checklis)

To provide clarification in the form of a guigdtne following characteristics are
assigned to each of the abawentioned executive skills. Cognition is definedtaes
Aprocesses of knowing, including attending
content of the processes, such as concepts and menf@iessary of Psychological
Terms 2017%. The skills associated wittognition are as follows:
1. Metacognition: Allows students to laevare of or analyze their own learning
or thinking processe&tudents with a deficit in metacognition may be
challenged to reflect on their behaviors and/or processes.
2. Organization: Allowsstudentgo keep track of thing®ither physically or
mentally. Students with a deficit inrganizatiormay have difficulty finding

their homeworkeven if they took the time to complete$tudentsnay not
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be able to put their ideas in a structure that makes ,sarese though they
understand the concept.

3. Planning: This skill allows students to determine what they are going to do,
how they will do it, and the material or conceptual resources that are
required, often aligned with goals. Students with a deficit in planning may
come upwith an idea for a longerm project but have no idea how to bring
the project to fruition.

4. Time management: Allows students to prioritize determine what is the
most important thing to d&tudents with a deficit itime managemerare
often lateandhave difficulty completing tasks in a designated amount of
time due to an inability to determine the appropriate time requirements.
Studentsnayspend an inordinate amounttofie dang what they like, and
notbegin or complet¢éhe important portionfahe task or lesson.

5.  Working Memory:Allows studentdo access memory so they can complete
the next task or apply to a new situationStudents with a deficit in
working memorymay not be able to apply new information to old
informationor seeconnections

The skills that are often classified as behavioral skills are as follows:
6. Emotional Control: Allows students to control their emotions and match or
adapt them to the given environment. Students with a deficit in emotional
control may act out tien things do not go as planned; they may have negative

responses to simple or common challenges.
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7. Flexibility: Allows students to adjust to situations, whether physical or
cognitive. Students with a deficit in flexibility may have a hard time
transitionng from one activity to another or become agitated when the
schedule changes.

8. Response InhibitianAlso called inhibition contrelallows studentgo think
and process before they aStudents with a deficit iresponse inhibitiomay
do or say exactly what they are thinking at that moment andomsiderthe
ramifications of their words or actions.

9. Sustained AttentianAllows studentgo stay focused on the task and not be
distracted by surroundings or perceived inability to compéetke Students
with a deficit insustained attentiomay her a noise or see movement and
lose their thought and discontinue the task.

10.GoalDirected Persistence: Allows students to know how they are doing in
relation to the moment and push through toethé goal (know where they are
going and why so they can get there). Students with a deficit irdgeated
persistence may have difficulty continuing to work when the problem gets
Ahard, 0o do not believe that they can

11.Task Initiation: Allowsstudentgo begin a task without procrastinating
Students with a deficit itask initiationmight sit at their desk and do nothing,
not ask for helpand not complete the work even though they understand the
content and can do the work.

Meltzer (2010) also an expert in the field &F and instruction, identified a

process which she refed& as the Executive Function Progesgh six components:
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(a) Planning (b) Organization(c) Prioritizing, (d) Shifting, (e) AccessingWorking
Memory, and(f) Checking Meltze r gragess focuses on the cognitive components of
executivefunctioning;howevershe agreét hat facademi c success fc
particularly students with learning difficulties, is inextricably linked with their
motivation, effort, persistence, academic-selfifidence and sef f f i (p.a88k These
areas are napecificallyarticulated n Mel t zer 6 s pcomoponerd gait;m but t
DawsonandGuaré® s as Swél | Insodelgheckltof skills. In reviemg the
researclonMe | t precess anawsonandGuardé and Schi |l l i nger 6s mo
of skills, one findssignificant overlap and no distinguishable difference in their outcomes
for their common areg®8aumert, 2010)
Considering these models in relation to the most utilized assessment specifically
targetingeF, which is he BRIEF, each model flanks tBRIEFassessed skillResearch
has showrthat the skills identified by thBRIEF have practicahpplication to the
classroom setting and provide a good indicator of need é&aia, 2002) The
Executive Skills Checklistncompasses both the cognitive and behavstitlareas
addressedn the BRIEF assesent, as well athreeadditional skills iéntified as
important for academic success (Dawson, 2010). In continesB- process only
highlights the cognitive portionSee Table 2 for a correlation chart on these models.
Since the CCSM which encompasses the SMP are based in a cognitive and
constuctivist approach, learning executive skills should be considered and coupled with
the integration of instructional practices. As Diamond and(R6&1)stated, curricula
need to address EF in various instances, not just in one capacityepeated practice

produces the benefiThe blending of basic skills instruction wiphoblemsolving



Table 2

BRIEF, Executive Skjland Executive Process Correlation Chart

Executive Skill BRIEF Skill Executive Function
ChecklistCorrelation Assessment Area Proces<orrelation
9 Task Initiation 1 Initiation
1 Working Memory 1 Working Memory 1 Accessing Working
Memory
1 EmotionalControl 1 Emotional Control
1 Response Inhibition| § Inhibit
1 Flexibility 9 Shifting 1 Shifting
1 Planning 1 Planning and 1 Planning
1 Organization Organization
1 Time Management
1 Organization 1 Organizing Materials| § Organizing
and Space

1 GoalDirected 1 SelMonitoring 1 Checking

Persistence
1 Sustained Attention
1 GoalDirected 1 TaskMonitoring

Persistence
9 Sustained Attention

1 Prioritizing

instruction requires teachers to develop meaningful access points to focus on developing

st

additional support and practice instruction (Bottge et al., 2007). The research supports a

udent séb

s k 2013) througtPsoaiiaddlinstruatidwhich provides the
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scaffolded method becauseevealedhat MLD students who were taught for 4 weeks

using only direct instruan were not prepared for conceptuabgsed instruction

(Woodward & Montague, 2002). If students who strudgiith EF in the early grade

receival scaffolded instructiorthe researchndicatedthey could benefit from this

instruction in their middle and high school yegsockall, 201Y.
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Just as basic skills need to be scaffolded, so too do executive skills need to be
scaffolded. Tomlinson(2001)defined scaffoldingas fAwhat ever kind of ac
needed for any student to move from prior knowledge and skill to the next level of
knowledge and skill (p. 22).Intentional instruction in executive skills allows students to
garner the tools they need to access and navigate the standards. Longitudinahatedies
indicatedthat EF contributes to academic achievement rather thanhttevedy around
(Best et al., 2011). The SMP require teachers to provide learning opportunities in which
students must engage in problem solving and move beyond computation. Without a
deliberate focus on the development of executive skills, the trendontihcie with
shifting, working memory, and inhibitigeach accounting for unique variance in math
scores (Bull & Scerif, 2001). Additionally, Budind Scerifound that tasks measuring
cognitive skills like EFdo not directly index the component skillsatked for
mathematics and readinthperefore, a lack of ability in these assessed asehge to a
lack of EF and not the relevant knowledge required (Bull, Espy, & Wiebe, 2008) fo
computation or comprehensiorhis does not mean that they exist or shaxidt in
silos. Furthermore, EF makes it possible for uplmy mentally with ideasadaptquickly
and flexibly to changed circumstances, take time to consider what to do next, resist
temptations, stay focusgand meet unanticipated challengBsamond, 2011 all of
which arerequisite skills to access the SMP. Not every student with a deficit in EF
manifests this deficit in the same way. Subsequergigarcthas suggesteithat it is
imperative to assess EF to determine the nature of the impairments in executive

functioning (Miyake et al., 2000; Peng, Congying, Beilei, & Sha, 2012)
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Although the BRIEF has extensive research to support the validity of its results,
informa assessments are helpful to determine evolving needs and progress within a
classroom setting over time. Thaséormal assessments provide the basistéogeted
Astrategy instruction which should be dire
strudured, systematic ways using scaffolding, and modeling time for pra¢kitmtzer,
201Q p. 31).This provides students with the tools necessary to persist and work
independently on math taskesulting in their increased belief in abilities and success
(Maccini & Gagnon, 2002)A conclusion othe metaanalysisof instructional
component®f mathematics instruction for students wihrningdisabilities conducted
by Gersten et a(2009)f ound t hat @Athe next major task i
instructional techniques that tackle areas particularly problenuatgtddentsvith LD,
such as word problems, concepts and procedures, and understanding the properties of
whol e n(p.rmd38)Cragy and Gilmore (2013) found a strong relationship
between EF skill and mathematical achievement. Hueledthat many prattioners are
not aware of the importance of these skaihd there needo be more collaboration
between these two groufSilmore et al., 2018 These findings support thEesent
r e s e a assumeptiorthat additional resourcesre needetb provide access to the
SMP. See Figure 3 for a theoretical model predicting relationships between EF skills and

components of mathematical knowledge.
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Figure 3.A theoretical model predicting relationships between executive functioning
skills and components of mathematical knaige

(Dashed lines represent relationships that change over the course of develspment

Cragg & Gilmore, 201p

Belief

As discussed earlier, executive skills impact both cognitive and behavioral
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I n which t he dreata abhtaclesdts prasemtl meaninglessttagks, to trick,
and then to reward the childds success wit
(Ginshurg, 1997.
Expanding upon the work of Cragg and Gilmore, aréndingthe correlation
from the components of mathematical knowledge to the SMP ais#lills;:the following
table was created.able 3articulates the key moves that are required by the SMP and the
EF skills that are necessary to attenddohstandard. The table was created through
careful consideration of the individual standards as well as the distinguishing

characteristics of eachFEskill as articulated by researchers.

Implications for District and School-Level Leaders

Since the inception of No Child Left Behind, accountability for school personnel
has steadily risen. In an effort to guarantee that school systems are meetiregithefne
all studentsspecific standards have been put in place. These standards provide guidelines
and expectation markers for districts and princigads districts to reach these markers,
all schools need to have administrators who have a clear understanding of the
expectations and skills required to lead schootederto reach these indicators. The
skills necessary to accomplish this taldfiter greaty from the traditional training path
most administratorsake Resulting in a target population that needs access to additional
training and suppartale and Moormaf2003)extenadthis thinking by classifying the
responsibilities into three major areasstructional leadership, cultivation of an
environmenthatfosters and expects rigorous instruction, and effort connected to the

outside world.
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concepts to solve
real world
problems.

form to another,.¢.,
sentence to an
equation

Table3
Requirements of thetandards for Mathematical Practiesd Executive Functioning
Skills
Standard of Whatls Required of  Executive Executive
Mathematical the Student Functioning  Functioning Skill
Practice Key
Component
1. Make sense of a. Have a problem Shifting Cognitive
problems and solving process Updating Planning
persevere in solving i. Incorporate Inhibition Organization
them. metacognition Working Memory
b. Align a strategy to the Metacognition
problemsolving
process to use from Behavioral
inception to Sustained Attention
completion Task Initiation
i. Ability to know GoalDirected
which strategy Persistence
to choose? Flexibility
ii. Relate the
current problem
to previously
taught concepts
and skills.
iii. Monitor the
progress and
alter the
approach if
required
c. Continue to push
through the problem
when they become
confused and not give
up until the problem
is solved
i. Belief
2. Reason abstractly = a. Represent their Shifting Cognitive
and quantitatively: understanding of Updating Planning
This standard numbers in a variety Inhibition Organization
requires that of ways (numbers, Working Memory
students can apply diagrams, symbols) Metacognition
math skills and b. Convert from one Behavioral

Sustained Attention
Task Initiation
Flexibility
GoalDirected
Persistence
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students recognize

that there are various b.
tools available and

must determine whict
tool is appropriate

appropriate tool
Once atool is
selected use the tool
correctly

Table3 (continued)
Standard of What Is Required of  Executive Executive
Mathematical the Student Functioning  Functioning Skill
Practice Key
Component
Construct viable a. Create areasonable ( Shifting Cognitive
arguments and viable argument or Updating Planning
critique the reasoning defense for their Inhibition Organization
of others: This thinking, both orally Time Management
standard requires tha and in writing Working Memory
students are nanly  b. Listen to and provide Metacognition
able to come up with feedback/a response
an answerbut they to someone else Behavioral
can justify and prove Response
their answer as well. Inhibition
Furthermore, they Emotional Control
need to be able to Sustained Attention
listen to others to Task Initiation
agree or disagree anc Flexibility
provide justification. GoalDirected
Persistence
Model with a. Present their ideas in Shifting Cognitive
mathematics: This a variety of ways Updating Planning
standard requires tha b. Utilize models to Inhibition Organization
students show what analyze problems, to Working Memory
they know. drawconclusions, Metacognition
resulting in being
able to problem solve Behavioral
Response
Inhibition
Emotional Control
Sustained Attentior
Task Initiation
Flexibility
GoalDirected
Persistence
Use appropriate tools a. Determine when and Shifting Cognitive
strategically: This if a tool is required Updating Planning
standard requires tha and to use the Inhibition Organization

Working Memory
Metacognition

Behavioral
Emotional Control
Sustained Attentior
Task Initiation
Flexibility
GoalDirected
Persistence



Table3 (continued)
Standard of What Is Required of  Executive Executive
Mathematical the Student Functioning  Functioning Skill
Practice Key
Component
6. Attend to precision: a. Use accurate Shifting Cognitive
This standard computation when Updating Organization
requires that completing math Inhibition Working Memory
students utilize tasks Metacognition
accurate b. Use precise
computational communication Behavioral
skills. Response
Inhibition
Emotional Control
Sustained Attentior
Task Initiation
GoalDirected
Persistence
7. Look forand make a. Articulate how Shifting Cognitive
use of structure: numbers are put Updating Planning
This standard together and broken Inhibition Organization
requires that apart Working Memory
students understanc b. Demonstrate that Metacognition
that numbers are numbers can change
flexible, have order and end up witl Behavioral
properties, and can the same answer if Response
have patterns and/o the problem does not Inhibition
functions. change Emotional Control
c. ldentify the patterns Sustained Attentior
and functions Task Initiation
Flexibility
GoalDirected
Persistence
8. Look for and 1. Notice the patterns Shifting Cognitive
expresgegularity 2. Find shortcuts and Updating Planning

and repeated
reasoning. This
standard requires
that students
internalize their
learning so they act
upon the patterns
they have observed
and can find
Ashortcut

generalizations

Organization
Working Memory
Metacognitio

Behavioral
Emotional Control
Sustained Attentior
Flexibility
GoalDirected
Persistence

44
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Although a significant amount of time and effors baen placed on the training
of teachers to increase their effectiveness in the classroom, until recently very little focus
has been given to the development of principadsprograms emerge to tardbe
systematic needs of principals, they find ttiiatrict and school leaders are at different
stages of understandinghese differencan understanding extend tovaried
interpretation othe implications oEF skills on studerst &cademic outcomes. As such,
the current resources available to princiadd district administrators fail eddress
their needsomprehensively.

Giventhe increasing pressure for schools to improve, administrators need to
expedite addressing the gaps in their technical and instructional skills. The expectations
call for specifically targeted development to ensure that administrators are implementing
newstrategies with their teachers effectively and in a timely manner. This development is
i mperative because ASchool principals are
access to high quality instruction and all educators are held accountablelémt stu
| e ar (Condan & Clifford, 2012, p. 2Salazai(2007) notedhat principals need
targeted development designed to increase effectiveness through an expanded knowledge
base in order to prepare them to drive continuous improverarticularly in he area of
math Cobb and Jackson (2011) maintdithat school instructional leadership is a
crucial factor in the instructional improvement of teachers.

Consequently,@ministrators at every experience level need access to targeted
toolsthatassist thenin becoming increasingly knowledgeable and effective at leading
trainings targeted to the developmengEs&fskills in schools. Similarly, special education

and math directors need resources to develop their understandifrgkifls and their
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connectiorto the SMP to provide development to teachers andeffefttivelyin support
of or in tandenwith school principals. Special education directors have the additional
opportunity to use resources to develop curriculum and provide guidance on and during

IEP meetings alignedvith these skills.

Adult Learning Theory

To aidadministratorsn effectively utilizng a resource such as a manual designed
to increase&F skills with teacherst is beneficial to have a cursory understanding of the
components oddult developmenBurch and Spillan¢2003) suggested h at fAl eader s
requires knowledge about how teachers develop professionally as well as the ability to
build momentum for schoali d e ¢ W@ 528).eDagnSeversor(2008) defined
adult development theory as increases it u togn#tive, effective, interpersonand
intrapersonal capacities that enathlemto managéetterthe complex demands of
teaching, learning, leadershgnd life. This definitiorwasfoundedonK e g a(h9823
constructivedevelopmental theoryvhich indicates that people actively attempt to
understand what they are experiencimgreover, how theynderstand whahey
experience can and does evolve olreet These practices in themselves are grounded in

the utilization ofEF skills.

Tools and StrategiedDesigned to Develofxecutive Functioning Skills

In response to the growing number of students identified as hdefrtsin
executive functioningwhetherthey have a MLD or not, numerous programs and
strategies were developed to target thoefecits In either casewhethera specific

program or a set of independent stratedess;herdenefit from a set structure or process
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to teachthe development of thes&ills. Dawson and Guaf2010)established six-step

process for teaching children executive skiis presentedhiTable 4.

Table 4

Teaching Children Executive Ski(Bawson & Guare, 2030

Step

Description

Example

1

Describe the problem behaviors:
described as behaviors that can
seen or heard

Rushes through homewaerinaking many
mistakes

2 | Set a Goal: related to the identifi¢ Joe will bring home all required materia
problem behavior to complete homework
3 | Establish a procedure or set of | Checklist that outlines procedure to be
steps to reach each goal followed
4 | Supervise thstudent to follow Walk student through process:
procedure 1. Remindstudentgo begin procedure
2. Prompt student to perform each dtep
theprocedure
3. Observe thstudentas they perform
sters
4. Provide feedback and help improve
practice
5. Praisestudentfor each accurate step
and completion
5 | Evaluate the process and make | Monitor, tighten and adjust cues
necessary changes
6 | Fade the supervision Gradually decrease the number of prom

and supervision:

1. Prompt thestudentat each step, but
leave the vicinity between steps

2. Getting student started and checking
on completionbut not present for proces
of completion
3. Cueing the student to start and check|
off on their checklist as they complete a
task

4. Promptingstdent t o Au§g
checklists with no additional cues or
reminders
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Although this process is most often used when teachsogeetskills to
individual studentsa similar processs followed whethera teacher uses a program
designedo improve EF skills otargetsspecific strategies not alignedth a specific
curriculum. Over the last 20 years, advancements have been made in the cultivation of
resources and strategies available for studentsdeithitsin EF. However, this remasn
a field where further developmentrequired Few comprehensive curri@ubr programs
exist Below are the three programs most often referenced iretlearchThe findings
on the effectiveness of theprogramsaremixed, and further studies are recommended to
determine thie effectivenessindividual strategies targeting specific execufiwections
and skillsalso have varying degrees of effectivenégsvever the disparity is often
noted when trying to extrapolate tefectiveness of discreet executive skills in relation

to one executive functiofMascolo, Flanagan, & Alfonso, 20114

Curriculum Programs Used toDevelopExecutive Functioning Skills

Open Circle Curriculum
Designed to target the soceinotional needs df-5 students trough a
comprehensive 3kesson structure delineated for each grade hedessons of the
OpenCircle Curriculumarel e si gned to facil i tcdtre | dkios dws i
In two comprehensive studies conducted overand 2year period, researchers found
that the Open Circle Curriculum resulted in improved social skills at boffio i
grade and middle school le8eigle, Lange, & Macklem, 199Taylor, Liang, Tracy,

Williams, & Seigle, 2002
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Strategies, Motivation, Awareness, Resilience, Talentand Success
Curriculum (SMARTY)

The SMART Scurriculum initially developed in 2006 iBoston Massachusetts
has expanded t@n onlineplatformlaunched in 2015. The curriculumdssigned to
empower studesto understand their strengths and weaknesses while teachingsthem
strategiegRESEARCHILD, 2015 The program has teacher and student components
thatcorrespond to the CCSBlost of the research behind the development and
application of SMARTSvasfoundedonthe work of L.J. Meltzer, PhD. Becauselte
online platform is new, there is little research to determine the validity @iniree

programalthough many of the strategies are sound and based in research.

Student Success Skill§SSS)

The SSS program is a multilevethool counseleled, K-12 model that
encompassghreedevelopmentally appropriate treatment/interventarricula. The
skill sets, toolsand strategies that are embedded in the SSS program were developed
based on extensive research (Webb, 20R&xady to Learfior Kindergarterthrough
Grade 1 Ready to SucceethrgetingGrades2 through 3andStudent Success Skills
targetingGrades4 through 12Since its inceptiorfive comprehensive studies were
conducted to determine the effectiveness of the program. Four of the studies had
consistent findingswith 86% of students who participated in the SSS progiraproving
their math scores on the Florida Comprehen$es (Webb, 2007)0ne of the studies
was an outlierconsidering the effect on Africalimerican and Hispanic studenthe

findings were in relationot nonstudents of colgthowever,improved performance of
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students remained consistent with previous stydiesnda, Webb, Brigman, & Peluso,
2007).

The program is implemented through a series of five classroom lessons which are
led bya counselor. Théive lessons follow a sestructurewith a beginninga middle, and
anend. The structure and strategies covered during the beginning and end are consistent
and focus on similar program componefise beginning includes opportunities for
students to review goals, monitor progresw report success to each other and the
group. The middle portiors comprised of activitiedesigned to teach new skills and
strategies alignedith thefive student success skillsel as target areas for continuous
improvement.

1. GoalReporting, Progressionitoring, SuccesSharing and GoalSetting;

2. Creating a Caring, Supportivend Encouraging (CSE) Classroom

Community

3. Cognitive and Memory Skills

4. Performing Under Pressure: Managing Test Anxiahd

5. Building Healthy Optimism
The lesson ends with students reflecting and sharingrogtess towards goals and
identifying target areas for the next wetrkaddition to the class lessgrsght 45minute
group sessions aridur booster sessions happen over the course gkthretargeting
high-anxiety timesi(e., state assessmen{$jliranda etal., 2007.

Although most of the researbhsindicatel that the SSS curriculum results in
significant gains for students who have access to the program, the lack of a control group

in each of the studies prompted questions of itglity members of &ational Panel for
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EvidenceBased School Counselif@arey, Dimmitt, Hatch, Lapan, & Whiston, 2008
Based on the effect size, the panel concluded that SSS research to date reflects promising
but not strong evidence of effectiveness. They recomegiutither studyof the SSS

program.

StrategiesUsel to DevelopExecutive Functioning Skills

Cognitive

Planning. The adoption of the CCSS ushered in ancéiacreased demands on
the cognitive load of studentBoday, students aexpected to respond to multistep
inquiry questions, regularly complete loteym projecs, and explore their own learning
processhroughtheapplication of knowledge. These expectations create a significant
barrier for students with deficits in EF and have increased demands on students for
independent planning. Tsupports t u d &bitity te i@spond to these increased needs
studentgequre strategies to help them have a knowledge of time, taskiprocesseto
prioritize andmonitorprogress.

Foundational strategies that help studém&n elementary settirg attendo
deficitsin planning are often grounded in a focus on student schedules. Teachers create
daily visual schedules that are explained, posted, and referenced throughout the day. As
students are guided through their ddne highly structured format offessudentghe
opportunity to build their time management skillis helps to make time concrete and
establish a framework within which students can develop their own structures of

planning. Additional strategies identified to develop planning skills are as follows:
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1 Practice monitoring time (visual timers and/or watd®e below,

1 Recipefor Success Procef@dleltzer, 2010; and

1 Obligation, Aspirationor NegotiationMeltzer, 2010.

Additional strategies to support organization during literature connecirens

1 Development of Project Planning Chafideltzer, 2010 (see Table 5).

Table5

ProjectPlanning Chart Example

Assignment | Requirements Breakdown Time Actual Time
Sumnary of Read the 9 Readone 1 20-30 1 30 minutes
themes in book chapter a night minutes a (9 hours
Number in the | (total 158 for the next 17 night (79 total)

Stars pages) days hours total)

9 Take notes on
each chapter

1 Writea
summary of the
themes of the
story

1 Editing

1 5 minutesa
night (1.5
hours total)

1 1 hour

M 30 minutes

1 10 minutes
(3 hours
total)

9 2 hours

9 15 minutes

Total Time

M 12 hours

9 14 hours
and 15
minutes

Organization. The research suggests that foundational strategies for organization

should be taughh the elementary years and tHanilt upon in the later years, resulting

in independent strategy selection by older stud@nesdtzer, 2A.0). Subsequently,

students need direct stegy instruction to helphtem to differentiatdetweerrelevant
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and irrelevant information so they can organize information to initiate the problem
solving procesg¢Roditi & Steinberg 2007. A review of the literature identifgemany
strategiego aid in the development of organizational skilswever not all strategies

are supported by research and/or have resulted in improved outcomes for students.
Strategiedo develop organizational skilteat have proven successful over time focus on
the wse of systems or tools which rely on consistent and repeated use. Students are
encouraged to establish only one or two systems initially and then expand them as use
becomes more automated.

An EF skill that is the foundation of organization for studenthésprocess of
managing papers. Resealds showrthat students need a structured system to follow
that is initially supported or directed by an outside peraath the goal of independence
on the part of the student. A successful system should include the following components
at a minimum(Dawson & Guare, 2030

A. Should be easy for the student to follow and have embedded visual cues

B. Have designated time for the studenptactice and implement the strategies

and

C. Have designated time for the studenttonitor andreflect onhis or her

organizational practices
The organizational system that is developedldrequire the student to:

1 Date all papers and assignments

1 Placeall papers in a folder (hard or virtual) to travel between school and

home Color coding the folders to indicate student requirements can be

beneficial i.e.,the red folder contains homework and papers to be signed by
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parents; the green folder is complétvork and papers that netede
returned to school.
1 Schedule a weekly check of backpack to ensure nothing is forgotten/left in
backpack
1 Track and provide feedback on use of organization sys{@awson &
Guare, 2009
One of the moseffectivetools to develop organization in students with deficits in
EFin a math class themath strategy notebooRccording to Roditi and Steinberg
(2007) the math strategy notebook is a critical tmolorganizing key information and
reminding students with EF of the usable math strategies to use in the psabémy
process. However, when learning to use this sotlents need individual assistarice
choosing the strategies to use which aiigth their strengths and ¢hrequirements of the
math taskAs a result, sidentsneed to be taught how to record these strategies in a
format they can use in a math strategy notel{tedtzer, 1996. Since the SMP require
the use of skills from other content argag notebook could/should be used to organize
and analyze the language of the math problasnsell asncorpomatevocabulary lists,
reference chart&nd graphic organizers associated with content.
Triple-Note-Tote (Braincogs; Research Institute Esrarning and Development &
Fablevision, 2005) strategy most often alignedth reading activitiescan prove
helpful in the math class. Triplote-Tote is a structure to help students with deficits in
EF to distinguistbetweerrelevant and irrelevant informatipwhile simultaneously
teaching them how to create a tool they can use to capture their interpretation of the

information (definitions andules)thatcan be used later for reference or as a study tool.
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1. Fold paper in thirds so you hatleeecolumns.

2. Write a short definition immediately underneath the vocabulary word.

3. Write your own model sentence in second column.

4. Draw a picture or other mnemonic symbol to help you remember the meaning

and/or pronunciation of the word.

See Table 6 for an exampéTriple-Note-Tote.

Table6

Triple-Note Tote Example

Model Sentence:

Vocabulary Word/Term Definition in Example/Visual Representatio
My Own Words
Expression: An expression is 4+A
problem that has R .
A part of a number ltés | i ke a fa

sentence that has
numbers and operations
sign, but no equal sign.

everything but the equal
sign.

process of being created

Percent:

A part in every hundred

A piece of ahundredthat
uses the % sign

33/100 means 33%

A central thera of the SMP is the requirement that studdrg problem solvers

and critical thinlers. They need to be able to create a ptlaernexecute and reflect upon

the plan they drafte(Dawson & Guare, 20)00ne strategy to support in this process

the RAPSstrategy. A afour-partstrategyit is designed to help students with deficits in



56

EF focus on important details and use an organized process to solve problems. Utilizing
the RAPSstrategy students are taught to:

R: Read the problem to understand

A: Depictthe problem in an artistic way (draw. it)

P: Predict te outcome to help create a plan

S: Solve the problem.

Additional strategies to support organization dutiteyature connectionare:

1 BOTEC(RESEARCHILD, 2015,

1 Graphic organizerfor ideas and

1 Bottomup/Top-down TaskgMeltzer, 2010.

Time management Time management is ofteaferredto as a higHevel
executive skill because@ncompassesther skills. For students to have successful time
managemergkills, they need to be able to organize information in such a way that allows
themto estimate how long it will take to complete the taskate glan,develop and
follow a schedulgand monitor if they are on track towards completiglascolo et al.,
2014). To complicate this process, prerequisite skifisnecessary to initiate trebove
mentionedasks. Students who are unable to tell time or foll@shadule will find it
challenging tadevelop this skileffectively. As a resultstudents with a deficit in this
area require support in developing the plan they will execute and consistent coaching that
often takes substantial time to fade.
To develop this skijlteachers will need to determine the u d leveltofs 6

foundational ski and then build the strategy around current performance. The use of

visual schedules created by the teacher used in tandem with timers is often the first step
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in the development of this skill. As students begin to internalize scheth#¢sacher
can povidefitime guideline 6 wh i ¢ hposed aad iraicateghestimated time
requiredto complete taskWithin those guidelinestudents are provided with time
related prompts to create a sense of time and move stilkenigh a task witlprompts
Finally, providing reflection ativities with rubrics hasbeen shown teevealbehavior
patterns and aid students in improving their time management(skélizer, 2010.

Working memory. i Havi ng strategies to remember
automatic math recall, memorizing the order of operation, and remembering the overall
steps to th@roblemsolvingprocessThis can be even more important for students with
deficits in EFskill® (Roditi & Steinberg 2007 p.239). A variety of multisensory
strategiess helpful for students with deficits in BfRat can help them to bypass their
learning and sensory problems with organization, strategies to increase working
memory are numerous. Many of the strategies can be categorized into three large groups:
verbalstrategies, visual strategjesd tactile strategies (strategies that utilize
manipulatives).

Verbal strategies are the most commonly used strategy in a conventional math
class. Teachers hapeovidedstudents with acronyn@ mnemonicsuch as
APEMDASO w hwiasddsigned to help students remember the order of opemitérn
the yearsAlthough this strategy has been used in traditional classmattmstudents
without deficits in EF, this type of verbal strategynistrumental in helpig studentgo
remember the important steps and detaggcan make a difference in their performance
(Roditi & Steinberg2007. The a&ronymsthemselves areot the keytheymust be

coupled with a sequence of stefierebyhelpng students to remember the sequence.
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For some studentsimply verbalizing math examples and proceduresgraatly help
remove obstacles to success in the math class(@ammett, 1998

With the transition to the CCSM and SMiPeater emphasis is placed on students
being able to articulate the process of arriving at an an€ver manifestation of this
change is thattsdents must be able to represent their thinkisgally. Onebenefit of
this standards evolutiois thatthe CCGSM and SMPencourage the use wual
strategie® strategieghat students with a weakness in EFa@s®encouraged to use. The
math strategy notebook mentioned above to support organization is also a strong tool to
encourageecoding strategie§ hisprocesselps to enhance conceptual ursti@nding,
attention and memoryandcanassiststudentsn the process dbypassig long-term
memory probleméMeltzer, 2010.

Drawing a pictureanarray, or amodel is another strategy shownhielp studers
to focus on one representation that encompasses multiple math concepts. Students can be
taught to recall the model to gain access to the parts of the Wihidestrategy is one of
the expectations of the SMP. Through the development of this stratadgnts are
gaining the skills they need to unlock the SMP.

Tactile strategies are the third strategy grefipctive in developing working
memory One way to incorporate thistise use of manipulatives within the lesson or
task. Using manipulates to fist introduce a complex task or abstract concept provides
students with a visual representattorwhichto tie the concept. Additionally, this
strategy activates the ledng style of students who learn better by doMgmerous
manipulativesareavailable baselO blocks, tangrams, fraction squares, three

dimensional number lines are just a few tools that students can be taught to utilize.
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Additional strategies identified to increase working memory are as follows:

1 Create atomaticity in routines angractice

=

Provide pictures to prompt memeory

1 Provide signdike an arrow==to prompt next steps

1 Color coding to indicate beginning and end of each step (gréeginning,
red= end within a task)

1 Provide examples of completed assignments

I Chunk information

1 Present only oe or two steps in directions at a time

1 Encourage focusing on one thing at a time

1 Auditory signals to cues reflectipand

1 Homework designed to practice only one skill

To supportiterature connections

1 Createscripts for students to use during group work and classroom
presentations

1 Chunk reading with visual cues to stop

1 Include reflection questiarat stop prompto encourage reflection on what
was read

1 Vary question type/structurand

1 Verbally recordanswers/reflections instead of taking notes

Metacognition. Metacognition involves knowing about thinking and knowing

about how to emplofgF processes to regulate thinking (Corno, @0t a

comprehensive metacognition instructional prograsearcherund that two key
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componentsveregrounded in historical practice that were central to their maltheict
teaching with modeling and opportunities for student pracbeefy, 2003). Research
has showrthat practice is the central pieicethedevelopment of metacognition because
it allows studergto recognize the strategies they are using, determine if they are
appropriateandcreate an opportunity to determinghty aretransferable. Qmo (2000)

identified five aspects of an effective instructional moddlich are presented in Table 7.

Table7

Five Aspects of an Effective Metacognition Instructional M@@elno, 200}

Aspect Strategies

Explaining i Early identification of ways to make

meaning

Model prediction

Stop andsummarize

Creak connections to prior knowledge

Construct mental images

Transfer load from teacher to student

Monitor and share understanding

Explicit instruction on health habits of the

mind

1 Components of good thinking involve:
control of oneds th
thinking processand reflection to determing
when thinking is working well or not

1 Recognzethe importance of sekfficacy
and goals

1 Develop a growth mindset to see failures ¢
opportunities

1 Highlight that leaning is progressive and
allows the next associated content to be
easier to learn

E NI LR L L

Discussing how the brain works
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Aspect

Strategies

Modeling selftalk

Students are encouraged to tak
themselves though problesolving
processediDoes this response | justote
make sense?0

Students are taught to sedinforce

Orchestrating seldassessment

Discuss progress towards goals with teack
Assess strengths and growth areas

Encouraging students to monito
and control person, situation,
task, and texvariables

= =4 |=a = =1

E |

Highlighting strategies for impulse control
Monitoring every active response bstudent
to keep inattentive students involved
Create checklist of desired behaviors
Foster belief in st
impending abilities

Encouragewillful self-regulation

Behavioral

Response inhibition.Students who are eager to respond to a question in class or

who push past classmates to get to the front of the line could appear to be exhibiting

normal behavior. However, if the pattern of behavior is such that students have an

inability to control suctbehavior, they may have EF deficits in response inhibition.

Students with this deficit may act on impulse and do not have the ability to delay or
inhibit their responses. Often these students are perceived as impulsive. These students
need strategies toaeh them how to disinhibit, and some researchers refer to this as

teaching replacement behaviors. A process for teaching replacement behaviors is as

follows:

1. Identify the skill that needs to be worked on and why;

2. Explain the process arekpectation of the replacement behavior (skill) to the

students and have them practice;
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3. When appropriateue the studesto use the replacement skgind

4. Provide immediate reinforcement for use of replacement behavior

Emotional control. Studentéability to regulate their own emotions and emotion
driven behavior is an important factor that contributes to effective learning in a classroom
environmen{Brooks, 1999 To be successful in a learning environmeatidents must
show thathey can exhibit emotiai control. Students with deficits in this area may
respond inappropriately to situations, which in turn has a negative impact on the learning
environment. These responses can fall within positive or negative yamgestudents
with deficits in emotionlacontrol can feel that their emotions are operatiingost on a
pendulum with wide and varied swings in behaviérstrategy that teachers can use to
support students who may exhibit a loss of emotional control when completing work is to
conduct an error atysis of past work. Thiallows teacher to identify areas of difficulty
and provide supportive prompts as well as scaffolded problems (include prerequisite
skills). In doing so, the teacher anticipates problems or situations that could prompt an
emotionalresponse and help the studsiotprepare for it.

Sustainedattention. To help students maintain attentjsasearch has shown that
dividing the tasks into smallehunksfor students is helpfullhe most effective
implementatiorof this strategy requisgeachers to do ask analysis of eadask or
assignmentDuring thisprocessthe teacher chunks the assignnfenthe studerst
according to like task®\ parallel strategy requirdle teacheto include strategically
placed boxes on work and assignments to cue the st(&ein, Kinder, Silbert, &

Carnine, 200p These also can create visual indicators where students are to stop and/or

indicatecompetition. Stdentsmaybe asked taross offthe visual indicatoor flip a card
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aseach tasks completedDividing thework into smaller phases providéee studerst

with markers that indicate success on smaller tasks and enceoragketion of the

larger taskgLee, Lylo, Vostal, & Hua, 20)2These physical or visual markers can also
inform the teacher of the level of completion.

When the teacher conducts a task analjtssiows them to see how many
precise steparerequired to complete the task, whittenhelps them determine the
cognitive demand of the task as well as which problems should be targeted for problem
mastery(Stockall, 201Y. Task analysis can also support the strategy of providing
students with three simple tasksdthen onecomplextaskto lead them towards
mastery. As a student becomes more proficient with the cotherteacher can adjust
the ratio of simple to complex tasks. Finally, researchavefound that teachers often
usedtoken reinforcesto support these strategies. Students were provided \iitnar st €
therdo model. Firststudent complete three tasks,igéhare tracked and recorded utilizing
check boxesFor every three boxes that are checltedy earn one tokei®nce the
studens earrs five tokens they receive the reinforcéDawson & Guare, 2030

Additional strategies identified to increase sustained attention are as follows:

9 Limit the number of problems

1 Use technology

1 Create a ranu ofoptions thastudent can choose from

91 Provide verbal prompts toénease or fosteengagementiAre you

remembering tanclude your summry of your thinking in your math
journal? tand

1 Teachebuildslessons around topics of interest
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Task initiation . Students with aeficitin EF often lack the ability to use their
inner speech to guide their behaviBarkley, 2012, making it difficult to determine
where to beginWhether studying for tests, preparing for a ldagn projector just
completing homeworkstudents benefit from strategies that initially closely involve the
teacher in the planning and execution process. To didsprocessDawson and Guare
(2010)developedwo resourcesTools for Studying-orm and the Projed®lanning
Sheet Oncecomplded with the teachetheseprovide the guidance and support students
need to initiate a task.

Another strategy that can support the development of task initiation-is self
monitoring by studentsSelf-monitoringconsists of a process where students observe,
record and track their own on/off task behaviahich the literature suggests can
enhance eademic productio(Stockall, 201Y. Sel-monitoring is often used in tandem
with other strategies identified to increase EF.

Flexibility . iOne way to promote flexible thinking is to expose students to

multiple representations of mathematical concepts and procedaresac cor di ng

and Steinberg (2007, g48. Some of these involve the following:
1 Use manipulatives and visual maps for problem solving
1 Create a personalized checklist of previous eriforidye | checked the signs
beforecalculating0);
1 Circle all signs in the math problems with a correlating ¢answer all like
color problems at one timéhenmove to the next color/problem type
1 Construct project plan with timelines (break projects into hitk)ch

identifiesdeliverables at each stagand

t

o
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1 Limit the number of sentences or problems in the math homework (how much
Is enough)
To supportiterature connections
1 M & M strategy: Recognize and analyze mufieaning words, phraseand
sentence(Meltzer, 2010;
1 Use context clues to shift back andtfdoetween the main ideas and the
details(Meltzer, 201(; and
1 Personalized study plans
Goal-directed persistence The first step in goatlirected persistence is the
student having a goal. For younger studeihis goal is often generated and monitored by
the teacher. Regardless of the age of the stuthengoal needs to be lofty enough that
thestudent needs to work towards reaching it, yet near enough that the student can persist
to reach the goal. This does not imply that studeatsmothave distant goals, but it does
assume that there are markers or smaller goals or objectives which leadlzeds the
larger goal. This practice of chunking the goal ensures that students can identify concrete
progress and reflect on their success along the(Bagler, 2015%. Initially, younger
students need to be able to reach their goals in a short period of time. As they develop
their skills they should be able to extend the scope of their Gbake are numerous

goalsetting templates to use in the development of this area.
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Chapter Il

RESEARCH METHODOLOGY

Purpose of the Study

The purpose of this studyasto research, develop, test, and validate the
manua) Unlocking the EighStandards for Mathematical Practi¢er Students with
Mathematical Learnindisabilities and Cognitive Deficits in Executive Functioning
This manuailvasdesigned to provide the distiicspecial education departmetitectors
andfacilitators,math directors and facilitatgrgrincipals andK-5 general and special
education math teachensth resources to increase executive functior{iag) skills in an
elementary special education math class. The use of the skills and strategies to support
and develoF will facilitate the increased use of tB¢andards for Mathematical
Practice(SMP) by identifying strategiego improve the conceptual understanding of
mathematics, resulting in increased mathematical achievemtentesearcher chose a
mixed-method researctiesign in order taonsider thenistorical research on the IDEA
and students with disabilities well agesearch on sample populations compiled in the
field of MLD and executive functioning, while adding to the limited body of reseamch
the implementation of SMP with-B studentsvith a mathematical learning disability

(MLD) who areidentified as having a cognitive deficit .
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Research Design

According to SchreibeandAsnerSelf(2011) a mixedmethod research study is
a composite of basic data types and methodologies. For this study, a composite of a
gualitative and prexperimental research design was used sinceagmning of the
study to examine a group of participa(@ehreiber, 2011 The process as outlined by
SchreiberandAsnerSelf startswith the research questiorntberesearchers stressttht
this should be the compass rose for the work.

Specifically, the following questi@guidedthe research:

1. Of the 11 identified executive functioning skills, which are the perceived
deficiencies of students withathematical learning disabilities and deficits in
executive functioning?

2. What tools and resources are needed to support and develop executive
functioning skills in relation to the Standards for Mathematical Practices for
K-5 special education teacherdrngrove K-5 MLD students who have been
identified as having a cognitive deficit in executive functiorpegformance?

The research questions led to the description analysis and interpretation which

drovethe literature review. The questions also deterththe research design model and
helpedto determine the study participants. Once the study participengsidentified

and the literature reviewascompletedthe researcher compiléde manual. The initial
draft was submitted to participantsho were tensurveyed for feedbacK he researcher
made revisionbased on participant responses presentedhe manual t@ focus group

to determine ift was valid and met the outcomes/hypothesis of the study. Thevdeda
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collected and compiled for the final phase of analysisl the findings were presented
along with the limitations and recommendatidioiowed by a brief discussion.

All aspects bthe research methodology used in this miregthod research study
are reported in this chapter. The following areaxaresidered(a) research design,
(b) participantsc) data collection methods and instrumei(ty,proceduresand(e) data
analysis. Since the manualrebe classified as an educational prodtiet research and
design methodologyas introduced by Borg and Gall (Gall, Borg, & Gall, 199&s

considered, but the structure was fotmdbetoo comprehensive for tteet u dheedss

Participants

Participantsvereselected using criteriebased samplinglhey consisted of
district and buildingadministratorsvithin and outside of Everett School Distri&iD),
which is located in the northwest United Stafsdministrators at the district level serve
in the capacity oflirectors ofearly learniig, special serviceand mathfacilitatorsor
instructional coachef®r teachers irspecial services and tineath departmenschool
principals andassistant superintendensd school board membef3neral education
math teacherspecial education math teachers in an elementary setting who téach K
students wittMLD, and experts ithe fieldof math and executive functioningerealso
invited to participateThe criteria for selection of the participants wéagknowledge of
contentarea,(b) knowledge ofexecutivefunctionsandexecutivefunctioningskills,

(c) contribution to the support of elementayecial education students imah class
(d) avested interest in ensuring access to SMRtimlents with a MLDand(e)

administrative participanéeapacity to impact instruction at a buildingdistrict level.
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The researcher usstk methods of recruiting participants:

1. Attendees of thdistrict special services department facilitatarsl directors
meetingwerepersonally invited to complete the demographic and needs
assessment survey.

2. EPSelementaryprincipalswereaddressed at a monthly princigKiltz,
Danzig, & Szecsy, 20Q4neeting and invited to completiee Executive
Function Development Needs Assessment Survey (EFDNA).

3. General and special education elementary math tebedwerswho serve as
members of thelementary math leadership teamereaddressed at a
monthly meeting and invited to completiee EFDNA.

4. Email invitationsweresent to all elementary special educatio® keachers
who teach K5 MLD studens, asking them toomplete theeFDNA.

5. Emall invitationsweresent to district and school leaders from across the
United State, asking them toomplete theeFDNA.

6. Email invitationswere sent to experts in the fielaf mathematicsor EF from
across the United Statemsking them t@omplete thd&EFDNA.

All venuesand communication sourcesreviable sources for recruiting
participantsecausehey encompassithe target audience who would utilize the tool to
plan andor support instruction. In total, this groumas comprised aipproximatelys5
people.The samplanetthe minimum requirement to maintain the validity of the study

and confirmthefindings that develogd
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Data Collection Methods andinstrumentation

Potential participantsompletedoneonline survey (AppendixB) and selected
participantscompletedwo onlinesurveys (Appendes BandC). Potential participants
completedhe Executive Function Development Needs Assessment Survey (EFDNA,
2017). Selected participantempletedhe Unlocking the EighStandards for
Mathematical PracticEvaluation Survey (2017), based on their review of the manual.
Thedatawerecollected to address the usefulness and viability ofrthieual Unlocking
the EightStandards for Mathematical Practiéer Students wittMathematical Learning
Disabilities and Cognitive Deficits in Executive Function{tnlocking the Eight

Standards for Mathematical Practi@®17).

Executive Function Development Needs Assessment Survey (EFDNA)

The EFDNASurvey(2017)wasused to collect the demographic data and the
needs assessment for a manual designed to support and develop the use of strategies to
fosterEF skills when utilizing the SMPThe surveys comprised of a 2tem, mixed
survey instrument that includ&spoint Likerttype survey questions as well as open
ended response questions. Bhgoint Likerttype survey questions ask participants to
respond to two different sentence stefffse responses to these stempactedthe
content of the manual according to indicated importance of identified skill.

The demographic questions askegte 22 closedended questions with multiple
choice single responses. Howevesearchas indicatedhat closeeended questions can
prove frustrating to participanbecausehey can exclude a desired response (Boynton &
Greenhalgh, 2004). The researcher chose to use this question becaas¢he

questions were intended to capture the profile ofr@keparticipants through the



identification oftheirage group, gender, ethnigiteducation, professional role,

experience in the field, region of influen@ad size of schools.

Thesurvey is as follows:

1.

2.

Name
Email address

Age: Which grougbest describes your age?
a. 21-25 b. 2630 c. 3135
d. 3640 e. 4145 f. 46-50
g. 51 and older

Gender: What is your gender?
a. Female
b. Male
c. Prefer not to say
d. Other

What is your race/ethnicity: How do you describe yourself?
American Indian or Alaska Native

Asian orAsian American

Hawaiian orOtherPacific Islander

Hispanic or Latino

Non-Hispanic White

More than one race

Unknown or not reported

Declined to answer

S@~eaooTy
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6. Education: What is the highest grade or year of school you completed?

7.

a. Bachelordés degree
b. Ma s t degrées

c. Doctoral degree

d. Professional degree (MD, JD, etc.)

e. Other

Which of the following best describes yawrrentrole?
Superintendent

Principal

Assistant Principal

Supervisor/Education Administrator/Director
Special Educatiofieacher

GeneralEducation Teacher

Expert in the field

@ oaoop



72

8. How long have you been in your current role?
1 year

2-3 years

4-6 years

7-10 years

More than 10 years

®P2O0oT®

9. In which region do you work?

Central

North

South

All of the above

Outside of Everett Public Schools

PO T®

10.What isthe size of your school?

Under 300 students

More than 300 students but less than 500 students
More than 500 students but less than 700 students
More than 700 students but less than 1,000

N/A

P20 T®

11.Do you work in elementary math classroom(s) witidentsdentified as
having a mathematical learning disabifity
a. Yes
b. No
c. Not sure

12.Do you work in elementary math classroom(s) with students identified as
having a deficit in executivéunctioning?
a. Yes
b. No
c. Not sure

The following questionassessed he par t i ci p abfstratégiekim o wl e d ¢
relation to math instruction and knowledge of the characteristics of the target population
(MLD studens with a deficit inEF).
13.0n a scale ot to 5 with 1 representing no knowledge of executive
functioningstrategies to used relation to math instruction, mrepresenting a
deep knowledge of executive functioning strategies in relation to math

instruction; how knowledgeable are you of executive functioning strategies in
relation to math instruction?
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For item14, participantsated11 EF skills, responding to this question for each
discrete skill:
14.Considering your professional experience and understanding of executive
functioning skills,please raten ascale ofl to § with 1 representinghe
executive functioningkills least required anfrepresenting the executive
functioning skills most required to access 8tandards for Mathematical
Practice
For item 15 participantsvere asked to selegthich of theEF skills werethe
perceived deficiencies of students wiih.D and deficits irEF.
15.0Of the1lidentified executive functioning skills, which are the perceived

deficiencies of students with mathematical learning disabilities and deficits in
executive functioning?

Thesell areas were selected because research showed that for the CCSM and
SMP, studets need to have the ability to access and effectively use skills in both the
cognitive and behavioral areas. However, the resehdamot indicate which of th&l
skills are perceived as the most detrimental deficiency for accessiSy/hgn the

absene of research specifically align&dth the SMP.

Unlocking the Eight Standards for Mathematical PracticeEvaluation Survey
TheUnlocking the EighStandards for Mathematical Practi€ealuation Survey
(2017)wasused to collect feedback on the manudlocking the EighStandards for
Mathematical Practicéor Students with Mathematical Learning Disabilities and
Cognitive Deficits in Executive Functioninbhe surveys comprised of a tem,
mixed-survey instrument that includ8sand 4paint Likert-type survey questions as
well as operended response questions. Bhgoint Likerttype survey questions ask

participants to respond to tvad the followingsentence stesn
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1) iFor the statements below, please indi
Each item was placed on géint Likerttype scale ranging from) Excellent, 2 Good
3) Needs Improvemenand 4 Not applicable. The five areas in each of the four sections
that participants were asked to assess with this scale were the following:

1 covered useful material

1 practical for the role that | serye

1 well organized

1 content relevant andppropriateand

1 clarity of the materials presented
The3-point Likerttype survey questions askparticipants to respond to tvad the
following sentence stesn

2) What is thefiOverall Rating for Section 20

Each item was placed orBgooint Likerttype rating scale ranging from
1) Excellent, 2 Good,and3) Needs Improvementhis format was selected because
PassmoreDobbie, Parchman, and Tysing2002)suggestdthat the Likeritype scale
is familiar torespondents and it lends itself well to measuring constructs like attitudes
(p. 284).

As validity in survey construction must be addressed, the researcher adapted an
existing survey instrument developed by CuBey in her 2013 dissertatiddchool
Leadersd Guide t o ,Elwinmehn tspareyssaviaCuntidra@ad s c s
survey mirrors research and development surveys, which are used to garner responses

and determine effectiveness and/or satisfaction with new products or services.
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Since the manuavasin the product development state, the researcher chose to
include operended responses to provide opportunity to garner individual specific
feedback (Boynton & Greenhalgh, 2004). F{@k03) suggested h a topeiteaaed
guestion sethat is particularly appropriatfor determining satisfactianvolves the
collection of information abomil7)Twdh at peopl
researcher chose to substitute the verbiage of what was most useful/effective and what
could beimproved upon instead of what was likeest or least. The researcherdise
responses from ihisurvey to determine potential participants for the focus group based
on the breadth and depth of feedback, through responses garnered fsamediie

To ensurdhat thesurvey was alignedith the research questions, the researcher
created a matrix to ghlight the directelationshipbetween the research questions and
areas assessed on twevey
Table8

Research Questions Matrix

Research Questions Sections Assessed Areas to Assess for
Each Section
What are the perceived 1. The Standards for 1. Covered useful materials
deficiencies oktudents with Mathematical Practice 2. Practical for the role that
mathematical learning 2. Introduction and Executive | serve
disabilities and deficits in Functioning 3. Well organized
executive functioning? 4. Contentrelevant and
appropriate

What tools and resources are 1. Increasing Executive 5. Clarity of the materials
needed to support and develop Functioning During presented
executive functioning skills in Instruction: Routines and 6. What part(s) of this
relation to the Standards for Strategies for Executive section wasveremost
Mathematical Practices for-K Skill Development in an useful/effective?
special education teachers to Elementary Special 7. What part(s) of this
improve K-5 MLD students, Education Math Class section could | improve
identified as having a cognitive 2. Case Studies and upon? Overall Quality
deficit in exeattive functionin® Conclusions
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Focus Group

The researchattilized the NewProduct Development Focus Group Technique
(Greenbaum, 1998&vith a group okightparticipants selected from participants who
complete th&Jnlocking survey which provided the initial feedback on the manual. These
eightindividualswereinvited to opt into the focus group and represent each participant
group initially surveyed. Thewereprovided with a copy of the revised manual,
Unlocking the Eigh8&andards for Mathematical Practider Students with a
Mathematical Learning Disability and Cognitive Deficits in Executive Functioning
(Unlocking the EighStandards for Mathematical Practi@®17) The revised manual
wasbased on feedback from the onlsievey.

The focus groupvasasked to review updates and provide feedbadken
updated manual. The focus groupsled by a moderator and last76 minutes. The
researcheserved as the moderator becausadiceuied moderatorfrom the leadership
team of special services EPScanceled just before the start tinfTdle moderatowas
knowledgeable about the content reviewed as well as the process of moderating
(Greenbaum, 1998Therewas onlyone focus group sessioathough Greenbaum
suggestedhere should be at least two moderated sessions to glean the most
comprehensive feedback. Since initial feedbac the manual was conducted through the
Unlockingsurvey, the researcher decided to have only one focus group. The moderator
facilitatedthe conversation according to the guidelines outlined in the Focus Group
Moder ator s Di s c u §)sOneadditiGhalipatsen sgppethesfatubi X
group process a notetaketo capture the discussion. The researcheateda recording

of the focus group to validate the notesumentinghe focus group session.
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The questions belowereused to guide the discussion and garner feedback from
the group. This feedbaakasutilized to inform and revise the manpdhlocking the
Eight Standards for Mathematical Practiéer Students with a Mathematical Learning
Disability and Cognitive Deficstin Executive Functioning
1. What aspects of the manual worked well?
2. What aspects of the manual need to be improved?
3. What are your suggestions for improvement?
4. Will the strategies presented in the
access tohe SMP?
5. Are there particular EF strategies that should be targeted to support access to
the SMP?
6. Are the strategies able to be generalized across the SMP?
7. Does the time required to teach the EF stratagjiest the instructional

pacing of the class?

The Manual

The manualUnlocking the EighStandards for Mathematical Practiéer
Students with Mathematical Learning Disabilities and Cognitive Deficits in Executive
Functioning,focuseson the development of executive functioning skills in an academic
setting, which is a fagirowing field. Most othe resources currently availalare
designed to address needs and gaps related to reading, \aritihgrganizational

challenges. To date, no books or resouhzs® beemlesigned specifically to target
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students with MLD and a deficit in EAlthough some resources reference how t
address EF in a math lesson, none of them target the SMP.

Recognizing that the new CCSM coupled with the requirements of the IDEA
expect all students to have access to and utilize the CCSM which include théh&VP
researcher believes that a tool needs to be developegportthis process. As a former
special education teacher and administrator, she has observed numerous special education
math lessons that solely focused on computation skills. These lessonsigroiclem
solving, higherorder thinking skills, exploratory learningnd group work. Too many
times has she observed students sitting through lessons that promoted rote learning
because the research supported exficgctinstruction for students idéfied with the
classification of SLD, or because teachers and students did not have the requisite skills to
engage in more complex lesson structures.

This researcher contends thaséhool and district administratonad a concrete
tool to usewith teatersandoutlined strategies teachers could usdewelop and teach
specificEF skills and strategies alignedth the SMP, then students with MLD would be
able to access the SMP to achieve higher levels on the SM& amanualof this type
did notexist, the researcher creatgas a viable tool for addressing this need area.
Feedback fronkEPS aministrators directors, facilitators, principdlsk-5 general and
special education teachers, as well as expetteeifield who are knowledgeable about
EF and the requirements of the SPM as identified through the EDNAS (2017) &dorm
the manuatontent and design proce3® determine thesefulness and viabilitgf the

manual, the researcher used a-poobabilistic,purposeful sampleo reach participants
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who would have knowledge of the target audience and the information covered in the

manual(Greenbaum, 1998

Procedures

Recruitment and data collectiorereconducted over 4d0-weekperiod. Once
permissiorwasprovided fromthe Everett Public Schools District aride Institutional
Review Board (IRB) of Columbia University, Teachers College, the following strategies
wereutilized to recruit participants.

During one of the special services bimonthly district facilitator meetthgs
researcher providkan overview of the projedh a presentation to the special
services department facilitators. At that time, directors and facilitaters w
invited to complete thEFDNA survey via Survey Monkey for the reseach
During one of the Instructional LeadeisiA eam(Kiltz et al., 2009 meetings,
principalswereprovided with an overview of the research project and invited
to complete the demographic and needs asses&REMNA surveyvia

Survey Monkeylnterested individuals/ereasked to record their nasen an
Ai nterest i n. Additiohalycthepnvaereaskedto signa m
consent formAppendixE) at that time, indicatinthey wereaware of the
purpose of the studyhey knew heir participatiorwasstrictly voluntary, and
they were not forced to participate in any way.

During one 6the Elementary Math Instructional Leadership Team meetings,
teacher leadensereprovided with an overview of the research project and

invited to complete the demographic and needs assesERBNA survey.
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Interested individuale/iereasked to recordthei name on an Al nter
participation form Additionally, theywereasked to sign a consent form
(AppendixE) at that time, indicating that theyere aware of the purpose of
the studythey knewtheir participatiorwasstrictly voluntary, and they were
not forced to participate in any way.
Simultaneously, email invitationseresent to math directors and math
specialistsasking them t@omplete th&eFDNA survey. The email included a
description of the research overview and a link to the EFDNA swigey
Survey MonkeyConsent to participat@asimplicit for any participant who
was recruited electronically.
Simultaneously, email invitationgeresent to experts in the fielsking them
to complete theeFDNA survey. The email included a description of the
research overview and a link to the EFDNA survieySurvey Monkey
Consent to participatwasimplicit for any participant who was recruited
electronically.
Finally, email invitationsveresent to all elerantary special education-K
teachers wheaughtMLD studentsasking thento complete th&FDNA
survey. The emaihcludeda description of the research overview and a link
to the EFDNA surveyia Survey MonkeyAgain, consent to participateas
implicit for any participant who was recruited electronically.

The following informationvasprovided to potential participants through written

and electronic means.
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1 The purpose of this studgto research, develop, test, and validate the
manua) Unlocking the EighStandards for Mathematical Practi¢er
Students with Mathematical Learning Disabilities and Cognitive Deficits in
Executive Functioninglhis manuals designed to provide the distrigpecial
education department facilitators, school principatgl K-5 special education
math teachers resources to increase executive functioning skills in elementary
math classes. The use of the skills and strategies to support executive
functioning will facilitate the increased use of the SMP by identified stadent
to improve the conceptual understanding of mathematics, resulting in
increased mathematical achievement.
Participation is voluntary and there is no obligation, contractual or through
any other meanso require participation.
There is no financial or tgible incentive for participating in the research
project. However, participants may find the resources reviewed beneficial to
their academic setting.
Interested individuals who are recruited in person will be asked to record their
name o0 n a nparficipationdorme &dditionally, they will be asked
to sign a consent form at that time to indicate that they are aware of the
purpose of the study, their participation is strictly voluntand they were not
forced to participate in any way.
All potential participants will completthe Executive Function Development
Needs Assessment Survey (EFDNA, 20im)ich should take about 15

minutes to complete.
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All participants who complete the EFDNA will be invited to review the
manual. This review should take about 45 minutes to 1 hour. They will then
be asked to provide feedback throughlimtocking the EighStandards for
Mathematical PracticEvaluation Surey (2017 on Survey Monkewvhich
should take about 20 to 30 minutes to complete.

Results from thé&Jnlocking the EighStandards for Mathematical Practice
Evaluation Survey (2017) will be used to sel@diO participants to review the
revisions and proviel additional feedback in a focus group based on revisions
conducted aftetheinitial Evaluation Survey.

Contact information for the researcher and the faculty sponsor will be
included in the consent forr\ppendixE) so participants have access to both
parties as needed throughout the research process.

Once the EFDNA (2017) survey windomasclosed,the researcher compiled the
dataand invited the participants teview the manuaSimilarly, once thesecondsurvey
window closel, the researcher compiléeedback from the group amompletednitial
revisions to the manual. Participant data fromstir@eywerecompiled and used to
determine participants for the focus group.

The resarcher utilizel the New Product Development Focus Group Technique
(Greenbaum, 1998vith a group o participants, selected from those who complete
theUnlocking Survey (2017) and provided initial feedback on the manual. These
individualsoptedinto the focus group and repressshéach participant group initially
surveyed. These individualgereprovided with a copy of the revised manual through

email. The revied manualvasbased on feedback from the onlidalocking Survey.
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The focus groupvasasked to review updates and provide feedback on an updated
manual A moderator led the focus group which last@minutesand facilitateche
conversation accordingtaug del i nes articul ated in the

Discussion Guide (Appendix).

Data Analysis

To determine the aggregate data from the EFDNA antltih@cking the Eight
Standards for Mathematical Practi€ealuation Survey (20)7the researcher udéwo
different methods to collect and organize these data. Injtthkydataverecollected
through a thireparty survey softwares(irveymonkey.coin which captures responses

and facilitates initial coding by the researcher. Compsledey datavereentered into

the Statistical Package for the Social Sciences (SPSS) to assess the responses provided by

participants. The most tip-date version of the softwareawaccessed through Google
Chrome on Microsoft Windows 1These datavereexaminedusing both descriptive and
inferential statisticbecause¢herewereboth open and closed responses.

Improvements to each section of the manualemade based on feedback from
participants, according to the following guidelinEsr the closedesponse questions,
improvementsverebased on the total number of responses in each of the four areas.
For example, if 60 participants respeudldo filntroduction and Section 1. Executive
Functioning, question 1: Covers useful mateviahd 15 of them ratl the section
fiNeeds Improvementthen 25% otherespondents indicated that this area eded
improvement. The researchnkede ach secti on with HANeeds

greatest to least and targdthe highest need areas for review and revisionth&ppen

m
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response questions, improvementsebased on the themes and trends gathered from

the feedback in both areas. The overall ratings of each s@ctwoidedthe researcher

with a holistic vi esnfteskectiprand weremmsipdeaed s s 6 per c

determinate factor if multiple sectionsdiahe same percentage of
To determine the aggregate data fromdpenrencedresponses on the surveys
andfocus groupesponseghe researcher ud@&lVivoll Pro software developed by QSR
International to collect and organize these ddk4vo is a softwareprogramthat
supports qualitative and mixadethods research.\Wwasdesigned to help researcher
organize, analyzeand find insights in unstruated or qualitative data like interviews and
openended survey respons@3dSRInternational, 201)f During the focus groumata
werecollected through the use of audexordingand a notetakexho capture the
responses of participants and facilithte t h e r ensi@ eoding.hCempded data
wereentered into NVivoll Proto assgs® r t | aesporesest Thedmost-tgpdate
version of the softwareasaccessed through Google Chrome on Microsoft Winddws 1
These datavereexaminedusing both descriptive and inferential statistics since there

wereopenresponses.

A N
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Chapter IV

RESULTS

This chapterincludesthe presentation and analysis of the results, which centered
on the two main research questions of this stlithe. objective of the study was the
validation of themanual ,Unlocking the Eight Standards for Mathematical Practice for
Students With Mathematicaéarning Disabilities and Cognitive Deficits in Executive
Functioning The approach to validating the manual involved the use of rmettods
in which descriptive and inferential statistics measured frequenaciésieasures of
central tendency and varies and tested the statistical significance of the difference in
responses for four factors between the beginning and end of data collection. Focus group
data and qualitative data from survey responses were instrumental in understanding
whether additionathanges were required for the manual.

The first r es ©tthedhidentified ex¢cuticerfunatianiag skills,
which are the perceived deficiencies of students with mathematical learning disabilities
(MLD) and deficits in executive functioning? The second research qu
tools and resources are needed to support and develop executive functioning skills in
relation to the SMPs for 4 special education teachers to imprové KILD students
who have been identified as having a cogeitificit in executive functioning

per f or Mesaiptige?statistics relating to findings from the survey data and
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inferential testing via a or@ay ANOVA are presented as they relate to each research
guestion. Nivo was utilizedto analyzehe focus group data. Word frequency queries

were used with each question. The frequencies included word generalizability. Weighted
percentages were reported for most common words used for each question to understand
common thoughts between respondeitsh of these research questions is discussed
individually below according tasurvey and focus group responses. Based on these

results, issues pertaining to evaluating the existing manual and recommended changes for
the manual are presented. This chapteckales with a summary and an outline of key

points.

Perceived Deficiencies of Studentd/ith Mathematical Learning Disabilities
and Deficits in Executive Functioning

The first research question pertained to the perceived deficiencies of students with
mathematical learning disabilities and deficits in executive functioning. This section is
divided into the following sulsections: profile characteristics of EFDNA survey
respondents, required executive functioning skills, knowledge of executive functioning
skills, and deficiencies of students with executive functioning deficits. Qualitative and

guantitative data are integrated into the discussion of this research question.

Profile Characteristics of EFDNA Survey Respondents

The 11 executive functioning skills were explored to understand which were
deficiencies among students with MLD and deficits in executive functioning. The
EFDNA survey tool was used to collect data from education professionals through

SurveyMonkey. Fiftyfour participants responded to the survey. The descriptive findings
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in Table 9 are frequencies and percentages of profile characteristics of respondents.
These findings were illustrative of 10 different characteristics of the sample. The findings
in Table 9alsodemonstrate representation from educators in several different roles in the
schoo] namely:administrators such as principals (20.4%), assistant principals (7.4%),
and supervisors (16.7%gnd faculty such as special education (27.8%) and general
education teachers (14.8%). A high level of education was present in the findings, with
85. 2% of participant s dbageeé. &urtimeg 13% ofveaporidents 6 s
were experts in the field of education and did not report fitting into othegaaes.

Educators whavere female appeadto outnumber men at a rate of 8:1 in the survey
responses (Malésrequency= 6; FemaleFrequency= 48). The range in age frequencies

of respondents was 16.6% between the lowest age rang® (&&ars old, 9.3%gnd the
highest (50+ years old, 25.9%). The interpretation of these findings was that women
strongly outweighed men in representatidrite nonHispanics and African Americans
strongly outnumberd other groups at 81.5%ducators from several differereas of
education were represented in the samgtel based onthea r t | @gepaage,ttheré
wasonly a 14.8% difference in the frequency of participants under 40 and those over 40.
The age of 40 was determined to be the point between young anctalgéédt was the
midpoint in responses. While the level of education, ethnicity, and gender egzehe

unbalanced, other factosgemedo have balance.

o
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Profile Characteristics of EFDN/AuUrveyRespondents
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Profile Characteristic

Frequency (Peentage)

Gender Male: 6 (11.1%)
Female: 48 (88.9%)
Age 26-30: 5(9.3%)

31-35: 10 (18.5%)
36-40: 8 (14.8%)
41-45: 6 (11.1%)
46:50: 11 (20.4%)
50+: 14 (25.9%)

Race/Ethnicity

African American: 17 (31.5%)

Non-Hispanic White: 27 (50%)

Asian or AsiaPAmerican: 3 (5.6%)

Hispanic or Latino: 2 (3.7%)

Hawaiian or Other Pacific Islander: 1 (1.9%)
More than One Race: 2 (3.7%)

Decline to Answer: 2 (3.7%)

Education

Bachel or6s Degree: 8
Masterds Degree: 39
Doctoral Degree: 7 (13.0%).

(14)]
(72.1

Current Role

Principal: 11 (20.4%)
AssistantPrincipal: 4 (7.4%)
Supervisor: 9 (16.7%)

Special Education: 15 (27.8%)
General Education: 8 (14.8%)
Expert in the Field: 7 (13.0%).

Length in Current Role

1 year: 14 (25.9%)
2-3 years: 15 (27.8%)
4-6 years: 8 (14.8%)
7-10 years: 8 (14.8%)
10+ years: 9 (16.7%)

District Region

Central: 4 (7.4%)

North: 15 (27.8%)

South: 15 (27.8%)

All of the Above: 3 (5.6%)
Outside of District: 17 (31.5%)

Size of School

<300 Students: 4 (7.4%)
301-500 Students: 122.2%)
501-700 Students: 13 (24.1%)
701-1000 Students: 11 (20.4%)
>1000 Students: 14 (25.9%)

=4 =8 _—8_8_8_2_-920_-92_-90_-29/"-2929_-929_-2_92_9._-920_-92_-20_-2_2_49|_"92_9_9_-92_90_90_9_0_9_9_-9_-92_-29_29_29_-29/4-"-12-°9

Work with Disabled Students

Yes: 28 (51.9%)
No: 23 (42.6%)
PreferNot to Say: 3 (5.6%)

Work with Students with
Executive Functioning Deficit

Yes: 26 (48.1%)
No: 21 (38.9%)
PreferNot to Say: 7 (13%)
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The profile characteristics also included findings related to partigpant
experience with studentath MLD. In addition to 27.8% of respondents reporting that
their work rolewasin special education, 51.9% stated that they wovkith students
with MLD and 48.1% noted that they wexdkwith studentsvho hada deficit in
executive functioning. There was tremendous overlap between the participants who
workedwith students with MLDend those who word with students with MLDwith an
executive function deficit. Of the 26 participants who reported working with students
with a deficit in executive functioning, 92.31% also repomtedking students with
MLD. Further, of the 28 who repodavorking withstudents with MLD 85.71%
reported withing with students with a deficit in executive functioning. Education
professionals whavere older (40+)workedwith students with MLDand with students
with a deficit in executive functioning at a grelatrequency (57.14% and 53.85%,
respectively) than younger education professiowalsworked withstudents with MLD
and students with a deficit in executive functioning. While more women worked with
students with MLI{Frequency= 24) and with students i a deficit in executive
functioning Frequency= 22) than menKrequency= 4 for both), the percentage of men
who worked withstudents with MLDand with students with a deficit in executive
functioning (66.7% for both) was greater than that of women (&08x45.83%,
respectively). Based on these findings, wortemghtstudents wittMLD and a deficit in
executive functioning more frequently than men, but at a lower rate than memashis

likely because women outweigtithe number of men in the sampde a rate of 8:1.
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Descriptive Statistics of Required Executive Functioning Skills
Required to Access SMP

Results in the form of descriptive statistics included the first signs of what might
be the response ®esearch Question(N =54). The 11 executive functioning dkil
were measured by the magnitugi¢h which they are required to access the SMP. Based
on the findings in Table 10, the range of responses was 4 for all 11 identified executive
functioning skills MIN = 1, MAX =5). The results for skewness and kurtostsev
evidence that there was likely a normal distribution of#data and that the frequency
of scores was neither too sharp nor too skewed. The mean score for eashsgm
indication of how required each executive function skdks;therefore, the skills with the
highest scorevere the most important ones

Planning was ratethe highest in terms of executive functions required to access
standards for practicd/= 3.98,SD= 1.07). Planning was followed by working memory
(M =3.89,SD=1.06), metacognition = 3.74,SD= 1.35), goaloriented persistence
(M =3.74,SD=1.18), and sustained attentidvi £ 3.69,SD= 1.26). Emotional control
(M =2.83,SD=1.41), task initiationN = 3.06,SD=1.17) and flexibility \ = 3.20,
SD=1.29) were rated the lowest in terms of mean scores. While these findings are
importantfor understanding the perceptions of the overall sample, when the cases from
the data are split along the lines of the status of respondents as workisguaéhts
with MLD or students wittMLD and a deficit in executive functioning, the importance
of several of these skillsasdifferent, depenithg on their categorization. The sample
was split between respondents who worked wfitilents with MLDor not ad

respondents who worked with children with a deficit in executive functioning skill or not.
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Measures o€entral Tendency an&ariance ofResponses to the EFDN&irvey
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N MIN | MAX M SD | SKEW | KURT
Planning 54.00f 1.00 | 500 | 398 | 1.07 | -1.11 | 1.16
Organization 54.00f 1.00 | 5.00| 3.61 | 1.23 | -0.95 | 0.24
Time Management 5400 1.00 | 500 | 3.22 | 1.25 | -0.38 | -0.42
Working Memory 5400, 1.00 | 500 | 3.89 | 1.06 | -0.96 | 0.97
Metacognition 54.00f 1.00 | 5.00| 3.74 | 1.35 | -0.85 | -0.27
Response Inhibition 54.00f 1.00 | 5.00 | 3.46 | 1.27 | -0.72 | -0.22
Emotional Control 54.00| 1.00 | 5.00 | 2.83 | 1.41 | -0.11 | -1.22
Sustained Attention 54.00| 1.00 | 5.00 | 3.69 | 1.26 | -0.79 | -0.04
Task Initiation 53.00| 1.00 | 5.00| 3.06 | 1.17 | -0.26 | -0.08
Flexibility 54.00| 1.00 | 5.00 | 3.20 | 1.29 | -0.40 | -0.58
Goal-Oriented Persistenc¢ 54.00f 1.00 | 5.00 | 3.74 | 1.18 | -0.89 | 0.36
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A finding which was uncovered several times in the resuitsisillustrated in
Table 1lwast hat an educatords status as working
a deficit in executive functioning skills wilnpact teir beliefsaboutthe importance of
the individual executive functioning skills. Responses by educators wheewoith
disabled students and students wha &aleficit in executive functioning were relatively
similar; however, goabriented persistence and working memory did exchange ranks
between teachers working with disabled students based on their mean scores for how
required theywere to access the SMR#&nk=4 and 6, respectively). For educators who
did not work with students who ba disability or a deficit in executive functioning
skills, therewere several differences in ranking. Working memory arghnization were
ranked 1 and 2 for both sets of educators; however, organization was ranked 3 for those
who did not work with disabled students and 4 for teachers who did not work with
students with a deficit in executive functioning. There were sonfeyprd differences,
such as goabriented persistence being ranked 6 among educators who did not work with
disabled students and 3 among educators who did not work with students with a deficit in
executive functioning skills. This finding was supportivered possibility that educatdys
beliefs about the importance of executive functioning skilse shaped in similar ways
based on experience with students iithD and executive functioning skills that other
educatorglid not experience. Time managemeaskt initiation, and emotional control
consistently occupied the same rank throughout (8ardd 11, respectively). Therefore,
based on the mean score of these factors,wesy perceived as the least important by
educators in order to access the SMPardigss of whether or not they werdkwith

studentavho hada disability or a deficit in executive functioning.



Table 11

Rankings of Importance of Executive Functioning Skill Deficit by Means

Works With Studentwsvith MLD?

WorksWith StudentdVith
Executive Functioning Skill Deficit?

Yes No Yes No
Skill Required M Skill Required M Skill Required M Skill Required M
Planning 4.00 | Working Memory 4.30 | Planning 4.04 | Working Memory 4.33
Metacognition 3.79| Planning 4.00 | Metacognition 3.81 | Planning 4.14
Response Inhibition| 3.79| Organization 3.91 | Response Inhibition | 3.77 | GoalOriented 4.10
Persistence

GoalOriented 3.75| Sustained Attention | 3.74 | Working Memory 3.69 | Organization 4.05
Persistence

Sustained Attention| 3.68 | Metacognition 3.74 | Sustained Attention | 3.69 | Sustained Attention | 3.90
Working Memory | 3.64| GoalOriented 3.74 | GoalOriented 3.65 | Metacognition 3.81

Persistence Persistence

Organization 3.50| Flexibility 3.39 | Organization 3.50 | Flexibility 3.52
Time Management | 3.29| Time Management | 3.17 | Time Management | 3.15 | Time Management 3.43
Flexibility 3.14| Response Inhibition | 3.17 | Flexibility 3.12 | Response Inhibition | 3.33
Task Initiation 3.07| Task Initiation 3.13 | Task Initiation 3.04 | Task Initiation 3.29
Emotional Control | 3.04| Emotional Control 2.74 | Emotional Control 2.88 | Emotional Control 3.10

€6
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Knowledge of Executive Functioning Skills Strategies Required to Access the SMP
The survey included an item where respondaaitdthe perception of their own

knowledge of executive functioning skills strategies. Figure 4 is a histogram illustrating

the frequency of response for each point in the scale. The histogram did not appear t

illustrate a significant skew or any evidence of possible kurtosis that would indicate

substantially nomormal distribution to the data, and the descriptive statistics supported

that interpretation of the illustratioSKEW=.121,KURT=-.561). The rage was 4, as

the scale was apoint scale and respondents selected each point in at least one instance.

Measures for both central tendent¥y £ 2.74) and varianceSQ = 1.03) are also

descriptive of the responses. This item is important to understaaddaeit represents

the selfrated knowledge of executive functioning skills strategies to access the SMP

from the standpoint of the educators working with children diddave either a

disability or a deficit in executive functioning skills or those wibrtbt work with

students who ththese disabilities or deficits. Based on these findimgs)y educators

did not gpear to perceive theyeld what would be an adequate level of executive

functioning skills strategies to support students with a defi@ketutive functioning

skills to access the SMP. Of those who responded, 4&#%d that they held either no

or some knowledge of executive functioning skills strategies to access theaBd/éhly

3.7% believed they held a deep knowledge of executivetiiming skills strategies to

access the SMP.
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Figure 4.Histogram of knowledge of EFS required to access the SMP
The data for knowledge of executive functioning skills strategies required to
accessthe SMReres pl it bet ween cases where responde

items regarding their status as an educator of studathtdILD and students witMLD

and adeficit in executive functioning skills. Respondents who wediik a classroom

with students identified as having a deficit in executive functioning skills had a mean
response of 2.9660 = .77), while educators whdainot work in a classroom with

studets identified as having a deficit in executive functioning skills had a mean response
of 2.81 SD=1.21) M Diff =-.15). The finding of an independesampled-test (equal

variances not assuméd = 11.02,p =.00]) was evidence of an insignificant difference
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between teachers who worked in a classroom with students with a deficit in executive
functioning skills and those who did notf-.50,p = .621). Educators in classrooms with
students withMLD resultedin a mean score of knowledge of executive functioning skills
strategies required to access the SMP practice that was lweR 82,SD=.86) than
educators who did not work in classrooms with children Wittb (M = 2.83,

SD=1.15 M Diff =.01). Once agaimat-test was used to understand differences, but this
time it was between educators who did and did not teach in classrooms with students with
MLD. The finding of an independesampled-test (equal variances not assumed

[F =4.19,p =.044) was evidence of an insignificant difference between teachers who
worked in a classroom with students witl.D and those who did not € -.02,

p =.99). Based on these findings, the difference in knowledge of executive functioning
skill strategies requed to access the SMP reported by respondesitstatistically
insignificant in both cases where educators did and did not work in classrooms with

students with a deficit in executive functioning skills and those MD .

Deficiencies of Student8Vith Disabilities and Deficits in Executive Functioning

The final portion of the EFDNA survey included 11 items related to deficiencies
of students in executive functioning skills. Responses weretad e gor i ¢ al Ny es:¢c
points. Figure 5 illustrates the areas of deficiencies. The item with the most frequent
AyesoO response was organization (75.93%),
planning (66.67%), sustained attention (62.9680)1 goaloriented persistence (57.41%).
These were the items of executive functioning skills that participants reported in the

survey as being areas of deficiency.
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Figure 5.Bar graph of the 11 executive functioning skills
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The 11 executive functionng s ki Il I s were divided by ca
responses to the items related to educators working with stueiémtsILD and
educators working with students wiMiLD and a deficit in executive functioning skills.
Unlike the ranking in Table 13 whetlee ranking was done based on mean scores for the
importance of an executive functioning skill, the ranking in Table 12 was based on
percentages related to whether respondents felt there was a deficit in their classroom. The
findings from the ranking of peentages along the lines of these cases illusttht¢d
there were several differences in ranking for educators working in classrooms with
children withMLD and educators working in classrooms with students MitD anda
deficit in executive functioningkills. The responses appedto cluster along the lines
of the topfive responses and the bott@m responsesvhere none from the tdpre were
in the bottonsix for any category and none from the bottsimwerein the topfive for
any category. Orgazation was ranked at the top for three categories, while it was ranked
2 for educators working with students wiktLD and a deficit in executive functioning
skills. Planning was ranked 2 for educators working with studeithsMLD and 1 for
educators wiking with students with a deficit in executive functioning skills; however, it
was ranked 4 for educators whiol dot work with studentsith MLD and with students

with a deficit in executive functioning skills.



Table 12

SkillsRequired in Working With Student#h MLD and Executive Functioning Skill Deficits

Works With Disabled Students?

Works With Students With
Executive Functioning Skill Deficit?

Yes No Yes | No
Skill Required % Skill Required % Skill Required % Skill Required %

Organization 75.00| Organization 86.96| Planning 80.77| Organization 85.71
Planning 71.43| Working Memory 82.61| Organization 76.92| Working Memory | 80.95
Working Memory | 64.29| Sustained Attention | 69.57 | Sustained Attention | 65.38| SustainedAttention | 66.67
GoalOriented 64.29| Planning 60.87 | Working Memaory 65.38| Planning 57.14
Persistence

Sustained Attention| 60.71| GoalOriented 43.48 | GoalOriented 65.38| GoalOriented 47.62

Persistence Persistence Persistence

Response Inhibition| 57.14| Task Initiation 39.13| Response Inhibition | 53.85| Time Management | 42.86
Time Management | 53.57| Flexibility 39.13| Metacognition 53.85| Metacognition 38.10
Metacognition 53.57| Time Management | 34.78| Flexibility 53.85| Flexibility 38.10
Flexibility 46.43| Metacognition 34.78| Task Initiation 50.00| Task Initiation 33.33
Task Initiation 42.86| Emotional Control 30.43| Time Management | 46.15| Emotional Control | 28.57
Emotional Control | 39.29| Response Inhibition | 13.04 | Emotional Control | 38.46| Responsénhibition | 19.05

66
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Table 13 includes a comparison of the rankings of the importance of executive
functioning skills to the deficiencies of executive functioning skills reported by educators
of students wittMLD . The mean score and percentage for planning are evideitse of
high importanceand students witMLD and a deficit in executive functionirsills
have a deficit in planning skills. Therefore, just as theasan acknowledgment of
deficits, itwasalso noted as an important skill. It could be that students would benefit
from dedicaéd classroom activities to the development of planning skills in classrooms
with students wittMLD . While metacognition is important to accessing the SMP, it is an
area of lowest deficiency. This is evidence that educators in classrooms with students
with MLD should be reasonably satisfied with metacognjtimmpaedto other
executive functioning skill areas. To a lesser extent, the same is present with response
inhibition, which is important for accessirtge SMP, but itvasranked 6 of the 11
executive fuitioning skill deficits. Goabriented persistence and sustained attention
were both areas which their importance matclidevels of executive functioning skill
deficit. Therefore, educators in classrooms with studentsMiih undersbodits
importanceand deficit to be about the sanpemparedvith the other 11 executive
functioning skill deficits. Thisvasalso the case for flexibility, task initiation, and
emotional control. Organization artd a lesser extent, working memawgre both areas
which educators in classrooms with children whhLD did not perceive as high
importance as theyidireport deficiencies of students withiLD and a deficit in
executive functioning skill. Especially in the case of organizatiahranked out of 11
in importanceand 1 in deficiency, thengasa lack of importance even whilevitas

considered an area of deficit.



Table 13

Importanceof EFS toAccessing SMP anbDeficiencies o&udentsAmongEducators

With Sudentswith MLD in theClassroom
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Importance toAccessing SMP

Deficiencies of Studentsith MLD

Skill Required M Skill Required %
Planning 4 Organization 75.00
Metacognition 3.79 | Planning 71.43
Response Inhibition 3.79 | Working Memory 64.29
GoalOriented Persistence| 3.75 | GoalOrientedPersistence 64.29
Sustained Attention 3.68 | Sustained Attention 60.71
Working Memory 3.64 | Response Inhibition 57.14
Organization 3.5 | Time Management 53.57
Time Management 3.29 | Metacognition 53.57
Flexibility 3.14 | Flexibility 46.43
TaskInitiation 3.07 | Task Initiation 42.86
Emotional Control 3.04 | Emotional Control 39.29

The responses by educators with students with a deficit in executive functioning

skills in the classroom were somewhat similar to those of edusalbarsaught only

students wittMLD . Planning was ranked in similar positioegcept thatn Table 14t

was ranked in the top position. Metacognition was ranked 2 in importance to accessing

the SMP, while it was ranked 7 for deficiencies of students MitD and a deficit in

executive functioning skills. The main difference between BabBand l4centers

around if the teacher has students with or without a deficit in executive functioning. In

both instancegrganizationwas the arewith the greatest differendeetween théevel of

perceived importance to accessing the SMP and deficiency of studenkdlvibtivith or

without adeficit in executive functioning skillsThe greatest differencés Table 14 were

with organization and sustained attention. Tiveasa lower level of importance but



102

frequent reports of deficiencies in these sktlerefore, educate with students with a
deficit in executive functioning skills should give more focus to these skills.

Table 14

Importance of Executive Functioning Skills to Accessing the SMP and Deficiencies of

Students Among Educators With Students WitD anda Deficit in Executive
Functioning Skills in the Classroom

Importance to Accessing SMP Defi_c i_e r_lcies of S_tudentsith M.LD an_d
Deficit in Executive Functioning Skills
Skill Required M Skill Required %

Planning 4.04 Planning 80.7P%0
Metacognition 3.81 | Organization 76.92%
Response Inhibition 3.77 | Sustained Attention 65.33%
Working Memory 3.69 | Working Memory 65.380
Sustained Attention 3.69 GoalOriented Persistence 65.33%
GoalOriented Persistence 3.65 Response Inhibition 53.8%%
Organization 3.5 Metacognition 53.8%%
Time Management 3.15 Flexibility 53.8%%
Flexibility 3.12 Task Initiation 50.00%0
Task Initiation 3.04 | Time Management 46.1%%
Emotional Control 2.88 Emotional Control 38.46%

Inferential testing was performed to understand the relationship between the
perceived requirement of executive functioning skills as independent variables and the
perceived deficiency of executive functioning skills as dependent variables. As the
indepeneént variables were continuous and the dependent variables were categorical,
logistic regression was used to examine the relationships. This test was performed to
determine whether thereere significant relationships at< .05 between the requirement
of executive functioning and deficiencies in executive functioning. A significant

relationship would support an association between the magnitude of importance and



103

whether participants saw the skill as deficient. Goanted persistence was the most
significant relationshipg{=.01), while planning, working memory, response inhibition
and emotional control were all significant as wpl&(.02). The other significant
relationships were metacognitiom%£ .03) and time managememi£ .046). Based on
Table B, 7 of the 11 executive functioning skills showed evidence of a significant

relationship.

Table 15

Logistic RegressiorResults

B Wald sig.
Planning 0.75 5.74 0.02
Organization 0.44 3.05 0.08
Time Management 0.5 4 0.046
Working Memory 0.77 5.68 0.02
Metacognition 0.538 4.79 0.03
Response Inhibition 0.74 5.96 0.02
Emotional Control 0.57 5.54 0.02
Sustained Attention 0.45 3.61 0.06
Task Initiation 0.42 2.52 0.11
Flexibility 0.32 1.92 0.17
GoalOriented Persistence 0.753 6.68 0.01

Tools and Resources Needed to Support and Develop Executive Functioning Skills
The second research question related to tools and resources needed to support and
develop executive functioning skills related to the SMPs for educators in classrooms with

K-5 MLD students whavereidentified as having a cognitive deficit in executive
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functioning. Two methods were applied to collect and analyze data related to this
guestion asurvey andafocus group.

It was determined from this process ttteg manual on the development of
executive functioning skills in students with MLD and defiait®xecutive functioning
may prove to be a valuable tdol increasing the achievement of students in Everett
Public Schod.

Educators were asked about resources that were perceived as effective in guiding
student development with respect to develogixgcutive functioning skills. The manual
was designed to provide the district special education department, facilitators,
mathematicslirectors and specialists, school principalsd elementary magimatics
teachers who teach students with Mdh resources to increase executive functioning
skills in an elementary math class. The use of the skills and strategies to support and
develop executive functioning will facilitate the increased use of the SMP ihiyfiele
students to improve the conceptual understanding of mathematics, resulting in increased
mathematical achievement.

When asked about this manual as a resource for achieving this purpose, one
res pond e N¥intesest antthe mignualfat leastrina professional perspective is
how often | hear parents talk in different upset ways about how they see their kids
struggle in school, so understanding the
indicatal the value of the manual for supporting amyeloping executive functioning

skills in students.
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Evaluating the Manual

Unlocking the Eight Standards Survey

A predefined standard for this project was that if there was a respoNseds$
Improvementor >25% of respondents, then there would be improvements made to the
manual focused on those areas. The survey inclsideétms for each section of the
manual.The items were related to the usefulness, practicality, and organization of the
manual as well as whether the conteasrelevant and clear. A final item related to
overall perceptions was added to each section. Participants rated the items on the survey
as being greater than needs improvement in at least 97.50% of cases for each item in each
section. Based on Tabl®,leach section was acceptable based on the >25% predefined
standard. Prior to analyzing the opmmded responses, ordinal data were analyzed
obtain descriptive statistics. The descriptive statisi@esde found in Tabld.6.

In order to extract insights from the opended responses, a topic modeling
approach was usédspecifically, the Latent Dirichlet allocation (LDA) approach. LDA
assumeshat each collection of text is a mix of topics, but the topic structure is hidden.
Because the structure is hidden or Al atent

based on the collections of words across different parts of the text.



Table 16

Rating of the Effectivenessdhlocking the Eight Standards Manual
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ltem M SEMean SD
Covered useful material 3 2.78 0.07 0.42
Practical for the role that | serve 4 2.56 0.08 0.50
Well organized 5 2.76 0.07 0.43
Contentrelevant and appropriate 6 2.83 0.07 0.44
Clarity of the material presented 7 2.68 0.08 0.52
Overall Rating for Introduction and Section 1 2.71 0.07 0.46
Covered useful material 12 2.68 0.08 0.47
Practical for the role that | serve 13 2.53 0.09 0.56
Well organized 14 2.80 0.06 0.41
Clarity of the material presented 16 2.78 0.08 0.48
Overall Rating for Section 2 2.75 0.07 0.44
Covered useful material 20 2.78 0.08 0.48
Practical for the role that | serve 21 2.55 0.09 0.55
Well organized 22 2.85 0.06 0.36
Content relevant and appropriate 23 2.78 0.08 0.48
Clarity of the material presented 24 2.78 0.08 0.48
Overall Rating for Section 3 2.80 0.06 0.41
Covered useful material 28 2.83 0.07 0.45
Practical for the role that | serve 29 2.68 0.08 0.47
Well organized 30 2.85 0.06 0.36
Content relevant and appropriate 31 2.80 0.07 0.46
Clarity of the material presented 32 2.85 0.06 0.36
Overall Rating for Sectiod 2.78 0.08 0.48
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The operended responses were analyzed separately for items asking which part
of the section participants found most useful/effective, and items asking which part of the
section participants found could be improved upon. This was done because the same
words couldhave very different meaningdepending on the two different questions and
contexts. The analysis for the opemded items asking which part of the section
participants found most useful/effective revealed approximately three topics/categories.
These suggestthat the sections effectively communiogtthe text will communicate
strategies for teaching students math, will teach them useful skills, and will emphasize
executive functioning as a way of improving both. The terms and topics can be found in
Tablel7.

Tablel7

Terms and TopicBr o m A n alsyefi inlg/ Hf f-Eendetl ResporisesOp e n

Topic Term beta
1 Students 0.012
1 Math 0.009
1 Strategies 0.009
2 Skills 0.008
3 Executive Functioning 0.012
3 Standards 0.009

The analysis for the opeanded items askingboutwhich part of the section
participants found could be improved revealed approximately three topics/categories.
These suggestithat the sections could have used more or improved examples, general
information, information about strategies, information about executive function, and how

the text could be helpful for student$e terms and topics can be found in Tak8e
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Tablel8

Terms and TopicBr om Anal yzi ng A Co ukEnded Respohsespr ovedo

Topic Term Beta
1 Examples 0.010
1 Information 0.008
1 Strategies 0.008
1 Helpful 0.007
2 Students 0.008
3 ExecutiveFunctioring 0.008
3 Manual 0.008

The data were explored further to understand if there was a significant difference.
A onesamplet-test was utilized to determine if the percent findings were significantly
different than the 25% requirement. The data were transformed for items 2 and 3 to
become 1 and 1 to be 0. This was done to measure the percent who rated items good or
excellent (1) against needs improvement (0). A test value of .75 was set for the test and
the significance wap < .05. Table 19 further supports the difference betweét @b
responses from participants who believed there should be improvement to an element of a
section of the manual and the findings. Based on Table 19, survey respondents did not

believe the manual required any changes.
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Means, Standard Deviatns, and Percentagdsr Unlocking the Eight Standar@&irvey

Percent > Need

M SD Improvement t sig.

Useful 2.78 0.41 100.00 0.00

Practical 2.56 0.50 100.00 0.00

. Well-Organized| 2.76 | 0.43 100.00 0.00
Section 1

Relevant 2.83 0.44 97.56 9.25 0.00

Clear 2.68 0.52 97.56 9.25 0.00

Overall 2.71 0.45 100.00 0.00

Useful 2.68 0.47 100.00 0.00

Practical 2.53 0.55 97.37 8.50 0.00

. Well-Organized| 2.80 0.40 100.00 0.00
Section 2

Relevant 2.78 0.42 100.00 0.00

Clear 2.78 0.47 97.50 9.00 0.00

Overall 2.75 0.43 100.00 0.00

Useful 2.78 0.47 97.50 9.00 0.00

Practical 2.55 0.55 97.37 9.00 0.00

. Well-Organized| 2.85 | 0.36 100.00 0.00
Section 3

Relevant 2.78 0.47 97.50 9.00 0.00

Clear 2.78 0.47 97.50 9.00 0.00

Overall 2.80 0.40 100.00 0.00

Useful 2.83 0.44 97.50 0.00

Practical 2.68 0.47 100.00 0.00

. Well-Organized| 2.85 | 0.36 100.00 0.00
Section 4

Relevant 2.80 0.46 97.50 9.00 0.00

Clear 2.85 0.36 100.00 0.00

Overall 2.78 0.47 97.50 9.00 0.00
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FocusGroup

A focus group wasonductedo collect responses from participan®,(TI, BA,
RK, AD, SF, NH and HB)on this topic.The purpose of the focus group was to
understand the perceptions of educators related to the manual designed for this project.
There was only one focus group meeting and each participant was presedoause
additional data wrecollected from an #&rnative source, thesearcher deated from
Greenbaum (1998Whonoted the importance of using several moderated focus group
sessions to ensure that datarich enough to draw precise findings. Participants were
given the manual to review and wer&exs questions in a focus group setting. Seven
structured questions were asked over the course of the meeting, with an introductory
guestion to familiarize the group with one anotfAdre researcher led tifiecus grougdor
approximatelyl¥2 hoursPlans forthe focus group described in Chaptémwere
followed without deviationexcept for theesearcher moderating the focus grbepause
the intended moderator cancelled at the last minuite.fdcus group opened with a brief
introductory questiomskingpatticipants to describe a memorable math moment from
their past. The responses from the introductory question were included in the analysis
because of the potential benefits that could come from including participant background
data along with responses twetfocus group questions. Word frequencies were
calculated, and data were coded to describéothes groudfindingsfurther for each of

the questions.
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Table20

Demographis of Focus Group &ticipants

Name Gender Race Which Best Describe¥our Current Rolg
Cl Female White Clinical Psychologist
TI Male White Clinical Psychologist
RK Female | African American Special Education Teacher
SF Female | African American Principal/Assistant Principal
NH Female | African American | Superintendent/School Board Membg
AD Female White Special Education District Administratg
HB Female White Early Learning District Administrator
BA Female White Instructional Coach

Participants temories ofmathclassPar t i ci pants were asked
you to state your name, whatyoudon d a memor abl e moment from
findings from this question were related to the personal experience of participants and not
to the manual as the focus of the study. Word frequency related to useful findings for the
introductory question. The most frequently used words based on generalizations were
associated with math (6.16%).

In one response, @articipant noted not having any impactful moments. BA
stated, Al dondét have any memorabl e math m
really hard when | was a classroom teacher to make those memorable impactful moments
for my students and when ihird grade they finally got multiplication for the first time

and their faces | it up and they felt so pr
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memorable math experience for me would probably be when | took calculus in my late

20s and | waswlikeéeell gemy sté@édents, itds ne
The second most frequaenbrd was associated with individuals (2.50%).

Individuals included administrators, coaches, students, and volunteers. Associated with

individuals, the seventh most frequently used gaization was adults, which included

counselors, professionals, and teachers. This findagndicative of people being the

most memorable part of learning math as a child for adults. Adults did not always play a

positive role in the development of matkills. ForexampleCl 6 s experi ence he

negative impact on her math learning, as she statédd was i n HS and | wa

class and frankly cheatingpoking my best friend paper frankly and my teacher let me.

And | was r ealnldy igtr enaats sltiéusdeewsd eétagredtmath c ar e

student. 0 HB al so not ed dtohtachehskerhaddaiohef i c ul t

pontAil did really struggle in math and got r
grade | remember heegt | | | k k e e dl thdught it wiaseso @nhoyirgy.é can
understand you, why are you speaking |ike

impact on students, positively or negatively, depending on how they encourage the
studens fearning.

Aspectsof manual that work well. An additional question related to this
researVWhatwaasspgpects of the manual wor k well
generalization for this question was nAreal
Acontento (3.03%) were the second and thir
ffunctioningpthefourthmo st fr equent (2.71%). The use o

for participants to emphasize what they had to say. For example, Tl noted that the manual
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was fireally helpful o and AD stat.e@het hat wh
generaliza¢t on of attri butes included fAcl asso as
context of the responses related to course
frequent word general i zat,itusrelaie@tothel ) . I n th
executiwe functioning skills which were a focus of the manual. SF noted that
Alidentifying] the attributes of executive
that i s a good way [to present the infor ma
notknowt he executive functioning [skills].o

To assist with the identification of executive functioning skills, the CHEXI
assessment was highly valued as a tool and resource within the manual. Onesrgspond
statedregardingg he assessment, spElcads edealatyoa ¢ ood
from gener al educ at]itbelpsto ideatityhthe contpnéand pect i v e
understand executive functioning. | think the most important thing is for the general
education teachers t o bwasrasedbouhowto ribhkewe ver |,
the assessment as accessible as possible for them.

BA felt that the manual had a positive impantexplaining executive
functioning, statinghi | t hi nk practically speaking, not
functioningael t he why behind it but how do | deal
echoed these senti ment s, bothetatddratvtie mgnuab p on B
was fivery practical . o The repeti ofitthatness o
many p@rticipants enjoyedAs AD stated iWhat | really liked was the layout of what the

standard is, whatés required of the studen
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it was broke out, kind of repetirieswerel y. o T
useful aspects of the manual.
Additionally, respondents felt that the appendices within the manuaédffer
resources that can be beneficial in supporting students with learning disabilities and a
deficit Iin executive functioning skills. F
who is looking at it through the teacher lens, | jump right to the appendiddssae a lot
of the how in the appendices. Because the
The appendices in the manual were also reiterated as valuable supplementary resources
for guiding executive skill development.
Sped teachers neenl¢ome at every learning environment with these deep
strategiesébut gener al education teache
[ too], I think it [the manual ]is access
everyone saying how do we use it in theggaheducation classroom, that this
would be so valuable.
The following section includes an extended discussion of manual evaluations
from the focus group and watsimprove the existing text.
Participant perceptions ofstrategy generalization in mathematics education.
Anot her questi on r Alethe strategitson the manuahabletalzel was

generali zed across the standards for mathe

was not applied to the data from the focus group for this questiceruse ihad only one

response: Al think yes, but | also donét f
standardséto really speak to that. |l can s
dondt know that | t au ghbrtparticigabthdideot espgndto onal |

the question.
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Impact of time required to teachexecutivefunctioning strategies onclass
paceA f ur t her Qoestle timeogayuiredadoseadh executive functioning
strategies affectthenst r uct i onal pacing of a class?o0
(5. 75%) was the most frequent word gener al
Ateacho (3.57%)nd fusntiattde o( F.25.60%)%) . Agai n, t
related poorly to theantent of the responses from the focus group participants. For AD,
teaching executive functioningasa practice which could equalize or speed up the pace
of teaching, statingi if] would be an equalizer or it would actually speed up your pacing
because gu would eliminate the reteaching of skills or something that you were teaching
as a skill deficit that was actually an executive functioning.slBlB agreed, stating that
it was fial most a proactive behavi em manage
| oadingo executive function devel opment ma
have for the remainder of tlsehool year once executive functioning skills were
developed. Tistatedi | r eal | y | i Koadingih like startimgeglass atthe f r on't
beginning of the year with it [executive f
repetition, the students wou:lilflyoustaraocatp it . 0O
with it, stay with [it]. o

Aspects ofmanual that require improvement. An additional question related to
the manWaat waspdéicts of the manual need to |
responses from the group lacked commentary on areas of the rietwabuired
improvement Word frequency generalizations indicated thatmost frequently used
word generalization was fAanchoro (3.12%),

(2. 34%) . Because the question was related
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common word generalization. CI reflected on earlier versiotiseofnanualnoting that
AThe changes that were made from the initd.i
teaching profession, made it so much <cl ear
were great and | dondét have anyseofecommenda
Achartso involved generalization connected
were used. HB noted that Al still candot wr
figures...the pictures. o HB6s comment enco
actually loved thosé In addition,
| can definitely see as a teacher how they [the pictures] are really good

exampl es of .#noghlhar domarntt ké o weamdbaeher t o do

this is a great resource. Maybe even [add] to the appesainple anchor charts

you can put on the wall, [they] would be a really great resource. Anchor charts at

different grade levels too.
This response illustratighe utility of the manual, and anchor charts in particular, in
guiding executive skill develapent. Finally, though RK saw the appendices as a
tremendous resourcshe did recommend strengthening that connection of the content in
the third section with where the resource is in the appendices. AD and NH also noted that
t hey fAdid notmematvsed athoy S umpg eosvte.

Changing themanual. To examine further and gain some understanding of how
the manual could be improved, a follayp question to this topic was asked fitAeree
additional suggestions for i mpostéreqgeement 20 T
word generalization (4.47%), foll owed by i
Training related to helpfulness for the integration of executive functioning into the

classroom. NH asked about the specifics of how the manual would fufatimacher

development, inquiringils there a training period or is the manual is just given to them
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and they work their way through it?0 RK re
was fAgear ed t o wmwhch thesnmeedatortstatg ¢ HeSros it coul d
by a general education teacher or a special education teacher; it is geared towards
teachers of special eduThiafmanoal wauld bechgewdl s. 0 S
to a regular educationtodoeacherotamdniiing wo
The responses to this question did not relate well to how improvements could he made
other than an explanation and increased incorporation of anchor charts. However, the
responses from the focus growpre useful as they dicated an important directiom
which take manual designthedirection of training.

The final question involved gathering final thoughts fribrparticipants
namely,fAny additional thoughts or last set of feedii@ick The f i ndi ngs fr om
frequey query indicated that the most freque
foll owed by Acommunityo (3. 33%)an di wihtoelaecoh e(r
(2.73%). Several responses to this question reiterated thoughts offered at the beginning of
the focus group. Again, the generalized word frequencies related poorly to the content of
theparti cieppmtns@®@s. AD notherdanualhsaeallyiserhe | ay o u't
friendly, looks beautiful and it is inviting to the eyddvr ¢ you want to | ook
This statement was supported by NH, whonaled | i ke t he way itdéds p
would use it. | would use it a lot, | like the gragghand how it was put together for folks
who might now have this understanding. 0 NH

foll.obwgot it and | really dondt | i ke math
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Chapter V

SUMMARY

This chapter summarizes the study and inclahssvers to the research
guestions as well as implications of the study, relevantlyeomanualUnlocking the
Eight Standards for Mathematical Practice for Studéniihh Mathematical Learning
Disabilities and Cognitive Deficits in Executive Functionirecommendationgnd

conclusions.

Answers to Research Questions

In undertaking this case studie researchesought tooffer direction for
instructional leaders and teachers who provide instruction to students with math
learning disabilitiesgiven theincreased accountability for school leaders and teachers
to ensure student proficiency in the standards for mathematicalceré8MP). Since
all SMP require executive functioniniggwas important to identify which executive
functioning skills were most required to access the SMP and what resources teachers
could utilize. These questions informed the creation of a praatiaalal to guide
instructional supportAs the researchanalyzed the data from surveys and the focus
group, 15 findings emerged. Below is a summary of the research questions that guided

this study and the ways in which the findings aligned with each resgagstion.
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Research Question 1

Of the 11 identified executive functioning skills, which are the perceived
deficiencies of students with mathematical learning disabilities and deficits in executive
functioning?

In this studythe researcheatefined executie functioning skills as the skills that
help people to decide what activities or tasks they will pay attention to and which ones
they will choose to dgHart & Jacobs, 1993In analyzing the Executive Function
Development Needs Assessment Survey (EFDNA, 2017) data, twonaesied to be
consideredn response to the research question. The first amda pthe executive
functioning skills that educatotBought weranostimportant to access the SMP and the
secondareconsideedthe deficiency in executive functioning skills for students with
MLD and deficiencies in executive functiog. It is important to note that significant
differences were apparentbased onaneducats st at us as wor king wi
students or students with a deficit in executive functioning skills. This categorization will
have an impact on their belieiboutthe importance of individual executive functioning
skills. This finding was supportive the possibility that educataybeliefs about the
importance of executive functioning skills are shaped in similar viged on
experience with students with disabilities and executive functioning skills that other
educators do not experience. Withstfiame in mind, when looks at responghs,
researchefound that:

1 Planning was ratetthe highest in terms of executive functions required to

access standards for mathematical practice, followed by working memory,

metacognitiongoaloriented persistencand sustained attention.
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Emotional control, task initiation, and flexibility were rated the lowest in

terms of mean scores.

While these findingsvere importanfor understanding the perceptions of the

overall sample, when the cases from the deg@ split along the lines of the status of

respondents as working with disabled students or students with a deficit in executive

functioning, the importance of several bése skillsvasdifferent, depenitig on their

categorizationas follows:

1 Working memory and organization were ranked 1 and 2 for both sets of

educators; however, organization was ranked 3 for those who did not work
with disabled students and 4 for teacheho did not work with students

with a deficit in executive functioning.

Time management, task initiation, and emotional control consistently
occupied the same rank throughdbeywere perceived as the least
important by educators in orderdocess the SMP, regardless of whether or
not they worledwith studentsvho hada disability or a deficit in executive

functioning.

When considering how these findings rethtie@ the perceived deficiencies in

executive functioning skills of students with lAland deficits in executive functioning

skills, the researchdound that:

T

The greatest areas of deficiencies were organization, followed by working
memory, planning, sustained attentiand goaloriented persistence.
Planning is highly important and stents with MLD and a deficit in

executive functioning skills have a deficit in planning skills. Therefore, just
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as theravasan acknowledgment of deficits vitlasalso noted as an
important skill. As such, students would benefit frbra dedication of
classroom activities to the development of planning skills.

1 Thegreatest differencesppearedvith organization and sustained attention.
Though they had a lower level of importance to access the SMP, there were
frequent reports of deficiencies in these skilerefore, educators should

give more focus to these skills.

Research Question 2

What tools and resources are needed to support and develop executive
functioning skills in relation to the Standards for Mathematical Practices 6r K
special education teachers to imprové&KALD students who have beiglentified as
having a cognitive deit in executive functioningerformance?

In this studythe researchasresented teachers, instructional coaches, district
administrators, psychologists, and school board members with a contextual framework
for executive functioning, executive functioning skikksd the standards for
mathematical practice. Additionally, #kiand strategies designéat the support and
development alignedith these areas were identified and presented in the form of a
manual. After a thorough analysis of both surveys and focus grougtdatasearcher
found that:

1 A teacher who has befia his or herstudents is important because who

teaches and how students are treated were the most memorable parts of

learning math as a child for respondents.
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1 Many educatorsid not perceivehatthey reld what would be an adequate
level of executivdunctioning skills strategies to support students with a
deficit in executive functioning skills to access the SMP. As such, teachers
need to have professional development to utilize the resources and tools
providedeffectively.

1 A variety of resources arequired to meet the varied needs of MLD
students with deficits in executive functioning to access the SMP.

1 The CHEXI assessment was highly valued as a tool and resource within the
manual.

When patrticipants were provided opportunity toreflectgenerdly (in the

focus group) on the resources developed in the manual and their practitiaéuse
researcher found:

1 Educators prioritize the behavioral strategies over cognitive strategies to
create environments and structures within which cogné#tiregegies can
thrive.

1 Appendices within the manual offer resources that can be beneficial in
supporting students with learning disabilities and a deficit in executive
functioning skills to access the SMP.

1 Anchor chartghatcanbeput on the walln various grade levelwould be a
great resource.

T AFr-boadi ngdo executive f unsewoulbbe ski | |

beneficial because they can impact instruction and learning to access the
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SMP for the remainder of theehool year once executive functiogiskills

were developed.

Implications

The findings of the study were unexpected. Through the review process of the
manual, it became clear to the researcher that there were significant executive
functioning skill gaps for students with MLD and defigitsexecutive functioning,
which could impede access to the SMP. However, the finding that most teachers did
not know how to identify or teach executive functioning skills could be a barrier to
students receiving appropriate instructional support targeteddd areas, whether
identified as having MLD with a deficit in executive functioning or not. Since students
are being asked to meet the SMP, which depends on the utilization of executive
functioning skills, teachers within the educational system mu# Waaned tools with
embedded strategiés supporsstudents with MLD

These findings further indicate that there are significant implications for
districts if they do not consider measueesuringthat executive functioning skillsan
berecognized and then taught by teach&he researcher regnizes that for districts
to be able to address this4@achingskill deficit, severalkstakeholders and processes

must be considered that could impact a diggiability to act on these findings.

Districts
A districtés actions are often guided kg strategic plan. As suckor
superintendestto beginconsideringhe implementation of the recommended skills

and strategies to increase executive functiartimgy would first have to determine if
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thar current strategic plan included components of semmabtional learning (SEL) or
21stcentury skills. If the strategic plan did include articulated goals for SEL or 21st
century skills the training and development on recommended executive functioning
skills and strategies as articulated in the Guide coulligeedto the current stratég
plan. District leaders could work with building leaders to integrate a plan focused on
increasing executive functioning skills and strategigbénschool improvement plan
when appropriate.

If the strategic plan does not correlateny way then the inclusion of
strategies to identify and increase executive functioning instruction might require the
engagement dhe community the unionand school board members as an initiative or
project. Dependingn the size of the districhis could beas simple as a conversation
at a district leadership team meetimn larger districtsa project plan for design and
implementation might need to be creat8dch a plan would require a superintendent
to meet withhis or hercabinet to determine which department would be responsible for
the project, its budgeandits outcomes. Due to the identified skill gaps in teachers and
students pertaining to executive functionisgyeral departmentsould lead thisvork.
Districtscould consider the Behavioral Health departmeiitoizersee MTSS,
Teaching and Learning if they wanintroducedn conjunction with core content
areas Special Education due to the evaluation componentsdepartment leding
equity work since the developmenttb&seskills provides access for students to
increaseheir ability to learn at high levels.

Regardless of the department chosen to develop the plan, the project plan would

need to include overall goalsa are tied to outcomeandusually linked to data.



125

Recognizing that everstrategic plans different and that districts use various tools for
assessmentome potential data sources or indicators are:

1. the SBA or PARC,

2. benchmark tests like theReadyor MAP,

3. school readiness indicatqrs

4. successful completion of standards

5. attainment of student IEP goals

6. demonstrated mastery of content over the grading period

The researcher cont@sthat ifa district wants téaunch a program
successfullyjt must be tied to data and outcomes for studérseoutcomes and
measurement tookre established budget would need to be created based on the
needs of the project, required FTE, migtls, andindividual school communities. One
final consideration is that of the union A n i nsuctessaften requiddse
uni ono6s i n p howeverihisinottaaequkremerg to move forward.
Informing and partnering with the union prdgs an opportunity for them to assist with
teacher buyn and determine what is permissible according to current contracts. If the
district does not have union suppdhis could become an issue during negotiations.

The highlevel district moves fromrmitroduction through monitoring of
outcomes are as follows:

1. Cabinet leadershif evaluateneed, how it fits with existing priorities, and

what kind of longterm support can be given
2. Strategic planningp establish outcomes while building biryfrom

building leadership
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3. Build relationships and incentive with building leadership for {ergn
implementation

4. Build relationships with unions and teachers to establish the why

5. Launch program

6. Monitor and adjust depending on outcomes.

Questions that a district might need to be consider are:

1. Would the district phase in the programcoeate gilot in identified
schooldfor Year Onhe, ramping up implementation in the following year?

2. How would the district implement th@an/rollout in an equitable manner
considering all communities?

3. How sustainable is the program?

4. What is the current capacity of the distiicteaching staffand how can
they prioritize the teaching of these skills?

5. When was the last SEL initiativéfthere was an initiativevould the new
proposed project support or compete with existing programs?

6. What barriers might buildingdministratorand teachers face in
implementing the progranand how can thelpe proactivelyaddressed?

7. How might thisinitiative be communicated to families and students?
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ProfessionalDevelopment

When considering the development of a project,dlam central component of
the plan is professional development. Since leadership and professional development
are required fothe successful implementation of this initiative, initial professional
development needs to be provided for district leader3injs. creates a baseline of
understanding of what will be asked of building administrators sutmsequently
teachersEnsuring an initial understanding @dntent positions district leadership/
representativet® understanthe components anequirement®f theinitiative prior to
reviewing strategic plans and identifying potential correlations as establishing
recommendations. Additionally, this givesstrict representatives chance to
determine how this program would compete with or complgrexisting programs
and initiatives. Trained district representatives could present ratsxhaieg a cabinet
meeting before any strategic planning occurred.

If a district does choose to prioritize the use of executive functioning skills in
the classsom, it must have a clear ided what professional development could or
shouldbe offered Due to teacheédack of ability to identity anddknowledge
executive functioning andssociated skills, any distriatide initiative that does not
include professional development will fail.

After the initialtraining of district representatives assigned to lead the district
wide work, building administrators are the next group that requires training. This step
is important because administratorsatniead the work, support instructional
implementationand creat®pportunitiesfor ongoing developmen€ontentknowledge

Is also important because many schools havete@therturnoverto outside of the
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district. Because @ministratorgn a district are far less likely to leave a district than
teacherstrained leadersan provide the instructional continuity and support that
teachers will need to implement the new expectations.

The project plan should detenmmei who the target audience is. In the instance of
the researchero6s work, the target audience
teachersvho teach math or general education teachers who teach studerdswéth
learning disability Since difficulty wth mathconceptslone is rarely a reason for a
student to be evaluated fgpecial educatioand identified as havingILD, district or
building administratorsnay determine they want all elementary math teachers to be
trained. Once the target audienis determined, professional development options
should be established. Some districts may choose to provide professional development
on executive functioning areksociated skills during distriptanned professional
development timesvhenmany teachers can access the content at one time. Other
districts may choose to provide training on a regional/area level to encourage
collaboration and targeted support from the district representatieenext phase of
training is for teachersnd the researcher recommends thaitding administrators
participate in the training alongside thbiilding teacheteams

In either contextprofessional development will need to be tiepgdr time to
account for developing skill. At least foreliirst two yearsmore intensiveraining
will be required for all along witfrequent temperatur@and implementation progress
checks at the building levdf.the district invests in the right level of professional
development for thadministrator and subsequently their leadership team, most

ongoing professional development could be done at the building level for all staff.
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Building Administrators

Any initiative selected by a district is dependentthe leadership of
administratorsn the building.Subsequently, an important step is developingibuy
with the administrator. If the focus on increasing executive functioning skills is not
valued at the building level, then it will not be prioritized. The leveheéstment
building required is dependent on the implementation recommendations of the.district
If the plan developed by the district to increase executive functioning skills requires a
high level of fidelity, then more time needs to be spent developing the admindstrator
investment in the progranmiheresearcher recommends thaiministratos work with
their supervisor and district representative to review the school data and determine the
best method of implementation in their school.

Once administrators believe it is a program that can be implemented and
maintained, some administrators mighbose to involve their building leadership
teamg(BLT) or pull a diverse group of teachers to develop a building plan in
collaboration with them. By doing sadministrators increase the chance of-tuy
from teachers. Some leaders may see the adogtekills and strategies to increase
executive functioning much like atPBIS initiative.With this mindset, they may
designate éeam of teachers to advise and lead this warice the research shed
thatmost teachers do not know how to identifytemch executive functioning skills
and administrative leadership will be required, inclusion obtlikling leadership

teamis preferred.
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Whichever process is selectéglachers need to feley have the capacity to
take on thisworkAnygr oup t hat asks for teacherso 1inp
teachers to discuss what teaching and embedding executive functioning skills could
look like. In addition, hey could provide inputnwhen andchow theinitiative could be
implemented in their respective school setting and which current strultkeres
professional learning communities (PL@suld incorporate required data collection
and reflectionln doing thisthe door is openefbr the teachers to feel this is a
manageablask andouild investment as they outline the required structure

It would benefit administrator® partner with other sites so that administrators
can learn from one another. By encouraging eboslling partnerships, districts
cultivate spaces where everyone gets the same information, and misconceptions can be
caught earlyFinally, establishing structures to support the continued development of
administrators through guided learning walks, guidéiécton, and connections to

teacher evaluation of introduced skills is recommended.

Relevancy of Manual

The researcher used the findiraggl answers to the research questions as
detailed above to develdgnlocking the Eight Standards for Mathematical Practice
for Student®\ith Mathematical Learning Disabilities and Cognitive Deficits in
Executive FunctioningSchool and district leaders found thanualvaluable in
identifying and developingxecutive functioning skills. Nearly all of the respondents
echoed a similar sentiment around needing practical strategies to initiate this work

because of the increase in the perceived deficits of executive functioningrekills
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only in studentsvith MLD butalso instudents across the system. Although the manual
was designed for teachers who support special education students with MLD,
respondents repeatedly articulated how useful the manual would be for all teachers
just those who teach studentghwspecial needs. Based on their feedb#uk,
researchecreated summaries and resource links at the end of each chapter to increase
ease of use for anye working with the manuarhegoal was to develop a manual

that was informative, practicand us&ul. Based on feedback from respondettge

manualachieved this outcome.

Recommendations for Future Research

In reflectingon the research processes followed in this dissertation and the
development of thenanualthe researcheecommendthat futurestudiesbe
conducted on the development of training structures for teachers in the implementation
of instructional strategies centered on executive functioning skills. As the use of
technology increases and the world becomes more intercodneaehersvill need
to differentiate at a higher level across student grolipis. recommendatiois offered
becausgas discusseth the findings ofthis study, most teachers do not know how to
identify and support the instruction of executive functignskills whether they teach
students with a learning disability or n@onsidering21st centuryskills and their
reliance on executive functioning skjls t u d feitaré sudress connected to their
ability to utilize executive functioning skillsin the absence of a teaching force skilled
in teachingtheseskills, students will leave school-dquipped to navigate not ortlye

standards for mathematical practice but life itself.
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Conclusions

When | embarked on this dissertation processas in response to two truths
First, throughout my lifel lived mathaverse and felt not smart when it came to math
Secondalmost 100% of students with MLD and executive functioning deficits in my
district were not successful on the standardizedsssnents administered by the
district. | believed that by focusing my energies and intebacireating a manual for
leaders and teachers to use to support students in developing thesstg#eists
would be able to transcend certain barriers andcurmew levels of learning to access
the SMP. Through the course of this process, | have founduhabciety makes
excuses for studentsuidotherg who struggle with math anh doing so
compromisetheir ability to perform at the levef whichtheyare capable.
Additionally, a stark number of teachers and leaders are ill prepared to support the
growing community of learners who have deficits in executive functioning,skills
regardless of their classification as a special education or general edstatent.
Teachers are yearning for reafthyuse resources to support the instruction of these
students and more resources need to be devetguadise, at times,cantent skill
deficit is, in fact,an executive skill deficit inhibiting the attainmentaafntent

knowledge.
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Unlocking the Manual

This manual was written to be a resource for those who are planning for or working with students
with a deficit in executive functioning and a math learning disability. Since the students have been
identified with a disability, they will already have an individualized educational plan (IEP). This
document will provide guidance into the high-level need areas of each student. However, teachers
and students will need to identify on a more granular level the individual need areas for each

student and the best strategies to use to support and develop these need areas.

The manual is structured in such a way that the reader has the ability to establish a baseline
knowledge of the Standards for Mathematical Practice (SMP) and executive functioning in
sections 1 and 2. Though these sections are highly informative, they are not required to utilize the

manual if the school leader or teacher is already familiar with this content.

To effectively utilize this manual whoever is working with the identified student should assess the
executive functioning needs and create either a cognitive or behavioral plan. These plans outline
the target areas, strategies to be taught and the plan to support and then fade. The tools required

to assess and generate the plan are located in Appendix 2.

Since every student is different, they may require different tools to address the identified deficit
areas or leverage their strengths. As such, section three provides a variety of strategies that
teachers can use with students. Teachers should work with students to identify one or two
strategies per target area. Once selected teacher should focus attention on resources aligned to

strategies which can be found in Appendix 3.

Remember effective implementation of strategies take time, repetition and often support. Be sure

to allow adequate time for this process. Each student is different as is their time frame. 5



INTRODUCTION
We are entering a time when the needs of diverse learners are the central focus of

many districts concerned the with academic achievement of their subgroup populations.
With the advent of Common Core State Standards; “The Common Core State Standards
are a clear set of shared goals and expectations for the knowledge and skills students
need in English language arts and mathematics at each grade level so they can be
prepared to succeed in college, career, and life” (Common Core State
Standards—National Council of Teachers of Mathematics, 2017) a new era of
accountability was ushered into the United States. For school leaders to meet the
measures outlined by States and the Federal Government they need to prioritize the
development of teachers of special populations. The goal of this manual is to provide a
resource for addressing the intersection between deficits in executive functioning and
mathematical learning disabilities complete with tools for direct classroom application.
On average, 10 -12 percent of a district’s student population will be identified as
having a disability of some sort. There are 13 disability categories, the largest disability
category is that of specific learning disabilities (SLD). According to the guidelines set forth
by the federal government and the Children with Specific Learning Disabilities Act (P.L.
91-230) in 1969, students with SLD are expected to have access to the same standards
and curriculum as their typical peers. With the mandated access to common curriculum
comes the expectation that teachers of SLD students are meeting the academic needs
of the students based on their instructional level (which is often two or more grades below

grade level expectations) as well as grade level content for their current grade.

For students identified as having a SLD in math or a math learning disability (MLD),
this manifests as skills which are substantially below those expected for their age and as

deficits which interfere with functioning.
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MLD may manifest as deficits in number sense, memorization of math facts, calculation
and mathematical reasoning. In spite of these deficits, students are expected to move
beyond the computational level of math and engage in the rigorous tasks outlined by the
common core standards of math and standards of mathematical practice. This marks a
significant instructional shift as, until recently, teachers of students with MLD focused

predominantly on mathematical facts and rote instruction.
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TARGET POPULATION

This manual was designed to support and enhance instruction for elementary students
who have a mathematical learning disability with deficits in executive functioning. As such, the
primary target audience is that of students with a learning disability. Disabilities take on many
forms. Specific learning disability (SLD), which is one of the 13 qualifying areas for special
education as outlined by the Individuals with Disabilities Act (IDEA), became a federally
designated special education category through the Children with Specific Learning Disabilities
Act (P.L.91-230) in 1969. SLD is not a single disability, but a category of disabilities that may be
representative of one or a combination of the seven skill domains (Lyon, 2001). The domains
identified by federal legislation are: (a) listening, (b) speaking, (c) basic reading (decoding and
word recognition), (d) reading comprehension, (e) arithmetic calculations, (f) mathematics
reasoning, and (g) written expression (Harris, Reid, & Graham, 2004). Students with SLD often
exhibit a combination of these seven identified areas, coupled with other disorder areas.

Because of their SLD, many students are likely to have difficulty planning, managing time,
remembering details and tasks, expressing themselves or organizing—aill of which are executive
functioning skills (Harris et al., 2004). Although these deficits exist in tandem, they are nof the
primary reason for a SLD diagnosis. The term SLD has become synonymous with the concept of
unexpected underachievement because students’ performance is not synonymous with their
skill, even though they have had access to the content (Lyon, 2001). A requirement of
identification under this disability stipulates a discrepancy between achievement and ability.
However, it was not until 1975 when Congress passed Public Law 94-142, the Education for All
Handicapped Children's Act, that learning disabilities achieved official status as a category
eligible for funding for direct services (Hallahan & Mercer, 2001). P.L. 94-142 was revised and
reauthorized as several acts. The most recent revision was the President’s Commission on

Excellence in Special Education (2004), which provided revisions to the IDEA. 8
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One of the most profound revisions to the Education for All Handicapped Children’s Act
was the removal of the discrepancy model as a requirement for a diagnosis of SLD (Faulkenberry
& Geye, 2014). The identification of most children as SLD is based on what they are not rather,
than what they are (Fletcher et al,, 2001). In turn, new evidence-based intervention approaches
that monitor and evaluate students on a continuum are recommended. This model which is
tiered, is often referred fo as Response to Intervention (RTI) or Multi-Tiered Systems of Support

(MTSS).
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MATH LEARNING DISABILITY (MLD)

Students with MLD, also known as developmental dyscalculia, are initially qualified in the
area of SLD. Students who have a disability in math as identified by their evaluation are
characterized by an impaired ability to learn about and process numerical and mathematical
information, which is not attributed to general intellectual disabilities (American Psychiatric
Association, 2013). Of the seven primarily basic or foundational skill areas that are considered for
SLD, three are specifically related to math: inaccurate or slow counting, persistent difficulties in
retrieving number facts, and multiple errors in arithmetic calculations; all of these fall in the skill
domain of arithmetic calculations. The one comparatively higher-level deficit area is poor
mathematical problem solving (Scanlon, 2013) or mathematical reasoning.

There is a common perception that the most pervasive form of learning disability is a
reading disability. The field of reading disabilities currently has a number of valid measures that
can predict relatively well which students are likely to have trouble with learning to read (Gersten,
Jordan, & Flojo, 2005), and this may be a contributing factor to that perception. When examining
the measures used to diagnose students with MLD, it becomes clear there are not as many valid
measures available for math in the same way; both researchers and practitioners are forced to

rely on standardized achievement tests, often in combination with IQ tests (Geary & Hoard, 2005).

However, Badian found that 6.4% of elementary school and junior high school children
showed some form of MLD, compared to the 4.9% who showed some form of reading disability
(RLD). (Geary, 1993) Although a lower percentage of students are identified with a reading
disability, they are often referred for an evaluation based on perceived deficiencies in reading.

Rarely does MLD cause students to be referred for evaluation (Garnett, 1998).

10



It is challenging to determine if the discrepancy in students identified with MLD and RLD is a
byproduct of the measures for diagnosis, lack of instructional content skill, or the dominant

orientation of the U.S. culture which can fairly be called "“math-phobic” (Ginsburg, 1997).

The shift in identification of students through new evidence-based intervention
approaches such as Response to Intervention (RTI) or Multi-Tiered System of Support (MTSS)
that monitor and evaluate students on a confinuum, is significant when discussing MLD. Since
previous assessments were based on many different types of items, specific deficits might have
been masked (Gersten et al., 2005). For instance, two children with math achievement scores at
the 10th percentile and average IQ scores (i.e., children with MLD) may have different forms of
MLD, that is, different types of deficits (Geary, 1999). A review of the research and literature as it
stands suggests that MLD is common in children and “disorders of mathematics among the
learning disabled remains relatively neglected” (Geary, 1993 p.345). To place this in perspective,
for students classified with SLD, arithmetic problems are as pervasive as reading problems, yet

most research on learning disabilities has focused on difficulties in reading (Garnett, 1998).

When examining if there is a correlation between students with RLD and MLD,
researchers try o determine if a reading disability has a significant impact on the academic
achievement of students with MLD in math. One longitudinal study conducted by Jordan and
Hanich (2003) with second- and third-grade students attempted to answer this question. They
tested students identified as having MLD, RLD, or both MLD/RLD. In their assessment of seven
mathematical skills, which included a measure based in linguistic skill (i.e., word problems and
tasks), the researchers found that students with only RLD performed closer to the norm and had
the smallest achievement gap with their typical peers. See Table 1 for a comparison of

characteristics of LD/RLD and MLD .

1
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Table 1

GENERAL CHARACTERISTICS OF LEARNING DISABILITIES

General Characteristics of LD/RLD

Characteristics Specific to MDL

Informational Processing

Visual deficits
Auditory processing difficulties
o Auditory perception (speech

Difficulty organizing information on the
paper

Difficulty with fact retrieval

Errors in computation

Difficulty with changes in meaning
Difficulty with classification of words
and concepts

Difficulty with word relationships
Difficulty with implied meaning

Slow rate and accuracy of naming
pictured objects or events, verbal
opposites

Difficulty with expressing flexibility with
language

adunds) o Incorrect operation
- Motor disabilities P
o o  Incorrect number fact
. Memory deficiencies ¥
; o2 o Incorrect algorithm
. Attention deficits
o Random error
Language
Difficulty with word problems
*  Expressherdifficuliien Difﬁculg W
. Receptive difficulties Y

Cognitive and Metacognitive Issues

Difficulty following instructions
Challenges giving and receiving
feedback

Misinterpreting social cues

Inadequate skill, motivation, or working
memory

Shifting between problem types
Deficits in the systems that are crucial
to processing numbers

Difficulty with fact retrieval

Poor mathematical problem solving

Difficulty Maintaining Positive Attitudes
Towards Learning

Negative conscious and unconscious
self-concept

High anxiety

Negative perceptions of their
intellectual abilities

Exhibit immaturity

Hostility

Withdrawal

Aggressiveness

Hypersensitivity

Belief that they are not smart enough
to “"do math”

Math anxiety (Berch & Mazzocco,
2007)

Adapted from Ali & Rafi (2016) and Silva (2004)
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In terms of achievement patterns, children with MLD score at or below the 10% range in
most grades (Geary, Hoard, Nugent, & Bailey, 2012). Research has not fully explored the extent of
the types of disabilities in math. Much of the research on children with MLD is narrowly focused,
emphasizing only one area of mathematical competence (i.e. children’s computational skill), with
very little focus on problem solving or numerical understanding. The source of MLD seems to
stem from cognitive deficits in the systems that are crucial to processing numbers (Faulkenberry
& Geye, 2014). However, a recent 5-year prospective study determined that relative to typically
achieving (TA) students, students with MLD have severe and persistent deficits in the ability to
develop long-term memory representations of basic arithmetic facts, or retrieve them once they
are learned (Geary et al.,, 2012). The findings also supported earlier research that found students
with MLD use developmentally immature procedures for solving problems (Geary et al., 2012).

The deficits mentioned above are specific to the SLD indicators for a disability in math. It
should be noted that very little is known about the molecular biological origins of MLD (Rubinstein
& Henik, 2009). For the purposes of this manual, strategies focus on use with students with MLD

and deficits in executive functioning, though it may be used with other populations.
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Characteristics of Students With Mathematical Learning Disabilities

Students with a learning disability in mathematics achievement are characterized
by a failure to acquire grade-level appropriate knowledge and problem-solving skills
(Schoenfeld, 1987). Cognitive processing deficits have long been considered to be af the
core of SLD, according fo the IDEA, but these processes are not frequently assessed as
part of SLD determination (Johnson, Humphrey, Mellard, Woods, § Swanson, 2010).
Failure can persist throughout a student’s academic career if effective interventions are
not provided.

Though students with MLD possess cognitive deficits, they also possess “normal”
intellectual ability and are not considered mentally retarded (Ginsburg, 1997). According
o nine major studies of cognitive processing deficits in students with MLD, they are
severely impaired in math ability and have difficulty in executive functioning, processing
speed, and short-term memory (Johnson et al., 2010). To place this in practical terms,
students with MLD who have impaired math ability often have deficits in the systems that
are crucial fo processing numbers. Those with executive function disorders struggle with
organizational and developmentally immature procedures for solving problems (Geary et
al., 2012), along with a lack of goal-driven behaviors, thus resulting in a lack of belief in
their own ability fo do math. When considering processing speed for students with MLD,
this problem emerges when they attempt to retrieve content they have already learned
(Geary et al., 2012). One of the reasons students with MLD struggle with content retrieval is
because they have deficits in the ability to utilize short-term memory and effectively move
information along the memory continuum. This inability results in students with MLD who
develop severe and persistent deficits in long-term memory representations of basic

arithmetic facts.

14
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Implications for District and School-Level Leaders

Since the inception of No Child Left Behind, accountability for school personnel has
steadily risen. In an effort to guarantee that school systems are meeting the needs of all
students, specific standards have been put in place. These standards provide
guidelines and expectation markers for districts and principals. For districts to reach
these markers, all schools need to have administrators who have a clear understanding
of the expectations and skills required to ensure that they reach these indicators. The
skills necessary to accomplish these task differ greatly from the traditional training path
most administrators take. Resulting in a subset of administrators that needs access fo
additional fraining and support. Hale and Moorman (2003) extended this thinking by
classifying the responsibilities info three major areas: instructional leadership, cultivation
of an environment that fosters and expects rigorous instruction, and effort connected to

the outside world.
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Leadership and Instruction Focused on 215" Century Skills

Turning the focus to executive functioning skills, one might ask why should
principals and school leaders concern themselves with the development of feachers’ skills
in the areas of executive functioning? The best way to illuminate the need fo develop a
targeted focus on these skills is to place them in the context of 21%' century skills.
According to the Partnership for 21%' Century Skills, “There is a growing consensus among
policy makers, elected officials, business people, K-12 post-secondary educators,
philanthropists, parents and students, that schools are not preparing students for
success in the 21%' Century (Greenhill, 2010). As a result, many districts across the nation
have targeted these skills and aligned them fo missions that assure that students who
graduate are college, career and life ready. (Appendix B) The 21%' Century skills targeted
by each district varies to some extent but there are core themes that are consistent.
These themes match the data in a report conducted by the Hanover Research team
which reviewed six different business frameworks, in which they sought to identity the
similarities and differences between requisite 21%' century skills.

The Hanover Research team found a core set of skills that were universal across
21%' Century Skills frameworks implemented by six different organizations. In each of the
frameworks, six skills were identified as an important skill, with two other skills identified by
four of the six organizations (Hanover, 2011). Closer examination of these identified 21%!
Century Skills, reveal that most if not all rely upon the use of executive functioning skills. Of
the skills found in the 1% ranking category by the Hanover Report, executive functioning
skills are a requirement for all of the 21%' Century Skills. Additionally, there continued to be
executive functioning requirements within the 2" and 3™ of the 6 ranking subsets. Table 2

shows the complete list the 21st Century core skills identified by Hanover.
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Table 2

Crosswalk of 21st Century Skills

CEilEg 3 3
iq i =Eg ;
LT TG
& &3
Collaboration and teamwork
Creativity, imagination X X X X X X
Critical thinking X X X 3 X X
Problem solving X X X X X X
Flexibility and adaptability X X X X X
Global and cultural awareness X X 5 X X
Information literacy X X X X x
Leadership x X X X X
Civic literacy and citizenship X X X X
Oral and written communication skills > 3 X X X
Social responsibility and ethics X X X
Technology literacy X X X X
Initiative X X X X
Hanover Report (2011)
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Conceptual Framework that Informs the Manual

The conceptual framework (see Figure 1) fo develop the use of the Standards for
Mathematical Practice (SMP) by K-5 students with MLD and a deficit in executive functioning
recognizes that for students to be able to utilize the SMP, they must first have strategies and skills
to access the practices. Eleven executive skills are commonly referenced when discussing
executive function in an academic setting. These skills are broken into cognitive and behavioral
skills, and each of the SMP require both subsets. Some models targeting the development of
executive function skills focus on as few as six skills, others eight. But when considering the
complex needs of the SMP, a narrowed scope of skill development is recommended to address
discrete skill deficit areas. If students with MLD are taught their deficit executive skills which align
with each of the SMP, they may be able to unlock the SMP and access math concepts like, as well
as with their typical peers. By recognizing that each student is different, one acknowledges that
each student may require a different combination of skills to access the standards successfully.

Figure 1

Executive
Functions

Executive
Functioning
Skills

8 Standards of
Mathematical
Practice
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Unlocking the Chapter

Key Concepts from Introduction

e Wearein an era of increased accountability focused on subgroups (students who
are not the maijority).

e The goal of this manual is to provide a resource for addressing the intersection
between deficits in executive functioning and mathematical learning disabilities
complete with tools for direct classroom application, though it may be a beneficial
tool for other populations.

e Onaverage 10% -12% of a districts student population is identified as having some
sort of disability.

e Mathematical Learning Disability (MLD) is a subset of Specific Learning Disability
(SLD).

e Cognitive processing deficits have long been considered to be at the core of SLD.

e  Of the seven primarily basic or foundational skill areas that are considered for SLD,
three are specifically related to math: inaccurate or slow counting, persistent
difficulties in retrieving number facts, and multiple errors in arithmetic calculations;
all of these fall in the skill domain of arithmetic calculations. The one comparatively
higher-level deficit area is poor mathematical problem solving (Scanlon, 2013) or
mathematical reasoning.

e More students are identified as having MLD than a reading disability but there are
more supports for students with reading disabilities.

e  Students with MLD who have cognitive processing deficits, are severely impaired in
math ability and have difficulty in executive functioning, processing speed, and
short-term memory.

e Districts have an increased focus on 21st Century Skills, all of which require
executive functioning skills.

Unlocking Resources From the Introduction

e  Appendix A: Math Skills and MLD Symptoms by Grade Pg. 105
e Appendix B: Sample of Districts’ Focus on 21 Century Skills Pg. 106
e Appendix C: Online Resources Pg. 107
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STANDARDS FOR MATHEMATICAL PRACTICE

What are the standards of mathematical Practice?

When the Common Core State Standards (CCSS) which are a set of clear college- and
career-ready standards for kindergarten through 12th grade in English language arts/literacy and
mathematics (Common Core State Standards—MNational Council of Teachers of Mathematics,
2017) The Common Core State Standards for Math (CCSS-M) were adopted in 2010, they provided
a streamlined guide for math instruction which was divided into two distinct parts, the Standards
for Mathematical Content (SMC) and the Standards for Mathematical Practice (SMP). The SMP
were designed to structure the way students thought about and interacted with the rmathematical
content. In order to develop students as mathematical thinkers, it was determined that a set of
mathematical practices was required to facilitate this process. Simply put, the SMC determine the
topic and the SMP describe the mathematical thinking that feachers should seek to develop in

their students (Common Core State Standards—National Council of Teachers of Mathematics,

2017).
The Standards for Mathematical Practice
1. Make sense of problems and persevere in solving them
2. Reason abstractly and guantitatively
3. Construct viable arguments and critique the reasoning of others
4. Model with mathematics
5. Use appropriate tools strategically
6. Attend to precision
7. Look for and make use of structure
8. Look for and express regularity in repeated reasoning
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STANDARDS FOR MATHEMATICAL PRACTICE

The SMP provide guidance in the characterization and behaviors that the student should
utilize when learning mathematical concepts (Bostic & Matney, 2014). The SMP were developed
through a blending of the National Council of Teaching Mathematics (NCTM) and the Principles
and Standards for School Mathematics (PSSM) which outlined the essential components of a
high-quality math program. The PSSM were broken into two parts, content standards and process
standards. The content standards were divided into five key areas: Numbers and Operations .
Algebra, Geometry, Measurement, and Data Analysis and Probability. This structure mirrors the
structure of the CCSM. Similarly, the process standards identified, as problem solving, reasening
and proof, communication, representation, and connections were used as the foundation of the
SMP (NCTM, 2000).

These five standards were intertwined with the five strands taken from Adding It Up: Helping
Children Learn Mathematics: conceptual understanding, procedural fluency, strategic
competence, adaptive reasoning, and productive dispesition (Kilpatrick, Swafford, Findell, &
National Academy of Sciences—Natienal Research Council, 2001). The five strands were included
because researchers perceived each strand as interdependent and requisite in the development
of a proficiency in math (Kilpatrick et al, 2001). These process standards of the NCTM Principles
and Standards for School Mathematics were combined with the Adding It Up strands and
streamlined into the SMP to serve as the key to high-level goals and to codify some of the ways
that proficient practitioners of mathematics work (Mateas, 20186).

Even though these are distinct practices, as students navigate math concepts and seek to

solve problems they will often have o draw upon multiple practices in the process.
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STANDARDS FOR MATHEMATICAL PRACTICE

To that end many of the practices are seen as interdependent. The SMP at their core are the
guidepost for how students “do math,” signaling an important feature that blends basic skills
instruction with problem-sclving instruction (Bottge, Rueda, LaRogque, Serlin, & Kwan, 2007),

m  SMP 1- The questioning practice

m  SMP2- The in and out of context practice

m  SMP 3- The justify and defend practice

m  SMP 4- The making things visible practice

m  SMP 5- The tools in your toolbox practice (manuals not included)
m  SMP6- The show and say exactly whaf you mean practice

m  SMP7-The flexible, properties, patterns and functions practice

m  SMP 8- The see and connect practice

Uniocking the Eight Standords for Mathemaotical Proctice: A Manual for Teacher Development and Student Support 23



165

STANDARDS FOR MATHEMATICAL PRACTICE

What executive functioning skills may be required to
access the standards for mathematical Practice?

Cragg and Gilmore developed a model (see figure 2) exploring the how the components of

mathematical knowledge relate to executive functioning skills.

Figure 2
working memory facts
inhibition procedures
shifting concepts
executive function components of
skills mathematical knowledge

On the pages that follow, their model is expanded upon in the context of the SMP. The practices
are discussed individually in terms of their characteristics and what independent skills will be
required or may need to be taught. Appendix 1A & 1B provide additional guides as to what this

could look like from the student and teacher perspective.
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STANDARDS FOR MATHEMATICAL PRACTICE

Standard of Mathematical Practice 1

Make sense of problems and persevere in solving them.

Figure 3

The first Standard of Mathematical Practice require students to have a
problem-solving process. They need to identify the problem or determine what
they need to know, consider potential ways to solve the problem, choose which
solution they want to try, and then execute the process. They also need to be able
to identify if additional resources are required and determine how to access those
resources. If students are not making sense of the problem or not finding an entry
point, they should use questioning strategies. Teachers can use prompts such as
“How would you describe the problem in your own words?” (Hancock, 2013) to
encourage students to begin this process. Tasks associated with Standard 1
should require cognitive effort and provide multiple entry points for students.
Students must access relevant knowledge and use it appropriately fo complete

the tasks.
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STANDARDS FOR MATHEMATICAL PRACTICE

Teachers are facilitators of this process and guide students through
questioning.
A student who has mastered this skill is able to: discuss, explain, and demonstrate
solving a problem with multiple representations and in multiple ways (Hull, Miles, &
Balka, 2014). See Table 3 for correlation between the SMP and executive functioning

skills.

MNote: Each standard of Mathematical practice is illustrated with an anchor chart. The images
within the section serve to act as a visual representation of he stand. Teachers often use these
to make their thinking visible with students and keep them posted to reinforce the concept.
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STANDARDS FOR MATHEMATICAL PRACTICE

What executive functioning skills may be required?

Table 3
Standard of Mathematical What Is Required of the Executive Functioning Skill
Practice Student
1.  Make sense of a. Have aproblem-solving | Cognitive
problems and process e  Metacognition
persevere in solving i. Incorporate ®  Organization
them metacognition . Planning
b. Alignastrategyfothe |e  Working Memory
problem-solving Behavioral
process to use from . Goal Directed
inception o completion Persistence
i.  Ability to know . Flexibility
which strategy fo »  Sustained Attention
choose o  Task Initiation
iil. Relatethe current
problem to
previously taught
concepts and skills
iii. Monitor the
progress and alter
approach if
required
c. Confinue to push
through the problem
when they become
confused and not give
up until the problem is
solved
i. Belief
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STANDARDS FOR MATHEMATICAL PRACTICE

Standard of Mathematical Practice 2
Reason abstractly and quantitatively.

Figure 4

The second Standard of Mathematical Practice require students to
understand that numbers can be represented in a variety of ways and feel
comfortable with their interchangeable nature. For example, they need to be able
to express a concept as both an equation and a sentence and clearly understand
that they represent the exact same concept. For example: If Johnny had four Jelly
Bellys and Sally had 10 Jelly Bellys, how many Jelly Bellys do they have in all? This
could also be represented as 4+10 =__. To encourage this practice, teachers
should consistently expect students to convert situations into symbols to solve
problems, as well as provide the meaning for them when questioned about
relationships (Mathematics, 2014). Students have shown mastery of this skill when
they are able to convert situations into symbols to solve problems accurately (Hull

etal., 2014).
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STANDARDS FOR MATHEMATICAL PRACTICE

What executive functioning skills may be required?

Table 4
Standard of What Is Required of the | Executive Functioning Skill
Mathematical Practice Student
2. Reason abstractly a. Represent their Cognitive

and quantitatively: This
standard requires that
students can apply math
skills and concepts to

understanding of
numbers in a variety of
ways (numbers,
diagrams, symbols)

(] Metacognition

L] Organization

. Planning

e  Working Memory
Behavioral

solve real world b. Convert fromoneform | g Flexibility
problems. to another, ie., e  Goal-Directed
sentence fo an Persistence

equation

. Sustained Attention
. Task Initiation
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STANDARDS FOR MATHEMATICAL PRACTICE

Standard of Mathematical Practice 3
Construct viable arguments and critique the reasoning of others.

Figure 5
The third Standard of Mathematical Practice asks students to draw on skills
often cultivated in English or Social Studies classrooms. Teachers are expected to
provide learning tasks and classroom experiences that require students to provide
evidence of their thinking beyond computation. To foster this, teachers need to
embed discussion and communication of reasoning so that students must justify
their thinking and process (Hancock, 2013). Students must come up with an
answer as well as demonstrate that they can justify and prove their answer.
Additionally, students need to be able to listen to others, to agree or disagree with
their answer, and to provide justification for their position. When explaining their

thinking, students may say, “I don't think it is an equilateral because...”
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STANDARDS FOR MATHEMATICAL PRACTICE

Successful application of this skill results in students who have the ability to
compare and contrast situations, explain reasoning, and justify or explain with
accurate language and vocabulary (Hull et al., 2014).

We are in an era when the expectation for collaborative learning is central o
quality instruction. The third standard for mathematical practice asks that students

construct viable arguments and critigue the reasoning of others. In order to

effectively meet this standard, students need to be able to interact with others in an
appropriate manner. Students with deficits in the behavior areas of executive
functioning, i.e. emotional control, sustained attention, response inhibition, and task
initiation often struggle greatly with this standard.

Teachers need to prepare their students to present independently, as well as
work in tandem with another or as a member of a group. Teachers cannot assume
that students are prepared to work in collaborative settings, or that they understand
the expectations or unwritten rules of processing and working with others, See Table

5 for correlation between the SMP and executive functioning skills.

Unlocking the Eight Standards for Mathematical Practice: & Manual for Teacher Development and Student Support 31



173

STANDARDS FOR MATHEMATICAL PRACTICE

What executive functioning skills may be required?

with an answer, as

to someone else

Table 5
Standard of What Is Required of the | Executive Functioning Skill
Mathematical Practice Student
Construct viable Create areasonable | Cognitive
arguments and orviableargumentor |e  Metacognition
critique the defense for their e  Organization
reasoning of others: thinking, both arally & Planning
This standard and in writing @ Time Management
requires that Listentoand provide |e  Working Memory
students come up feedback/a response | Behavioral

Emotional Control

well as justify and . Flexibility

prove their answer. ¢  Response Inhibition
Furthermore, they ® Sustained Attention
need to be able to . Task Initiation

listen to others fo
agree or disagree
and provide
justification.
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