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Abstract
In 2019, a career and technical education (CTE) school in the Pacific Northwest created and
implemented a school-wide intervention system based on the principles of learning from the
Neurosemantic Language Learning Theory (NsLLT), called the Neuroeducation Intervention
System (NIS). The NIS focused on conceptual learning by providing inclusive, conceptual,
language-based interventions to any student at the CTE school. This single case study
investigated in what ways the NIS, a school-wide intervention system that focuses on conceptual
learning, is effective. Institutional data were collected, and interviews were conducted to
provide the data for this study. These measures, including staff perceptions, program completion
(retention), industry certification (achievement measured by grades), and appropriate behavior
(discipline referrals) were analyzed to show changes from with the implementation of the NIS.
The results of the study indicated that even amidst a pandemic, the NIS was effective in
maintaining or improving student success factors through student-centered instruction and
language-based interventions. The implication of this study for high schools is that when
teachers understand the role of conceptual learning and language-based interventions it is
possible to create inclusive learning environments that improve student success with a limited
number of staff on an intervention team. This research provides a contribution to the literature on
tiered intervention systems by presenting an option for a neuroeducational basis for conceptual
learning rather than behavior-based frameworks.

Keywords: neuroeducation, NsLLT, inclusion, student-centered, conceptual learning, MTSS,
intervention.
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Chapter 1: Introduction
Research Purpose
The purpose of this single-case study was to investigate in what ways the neuroeducation
intervention system (NIS), a school-wide intervention system that focuses on conceptual
learning, is effective, as indicated by multiple measures, including staff perceptions, program
completion (retention), industry certification (achievement measured by grades), and appropriate
behavior (discipline referrals). I (the researcher and special education teacher) along with the
administration at a career and technical education (CTE) high school created a systematic way of
providing varied levels of intervention (tiered intervention) for all students (school-wide). This
school-wide support system was based on the brain-based and language-based interventions
(neuroeducation methods) that I used for many years with special education students at the CTE
school. For the purpose of this research I refer to the school-wide support system at the CTE
school, based on neuroeducation principles and language-based interventions, as the NIS. This
research addressed the ways in which the NIS, implemented at the CTE high school during the
2019-20 school year, is effective. This research was conducted in two phases. The first phase was
to analyze the theoretical difference between the NIS and typical multitiered systems of support
(MTSS) to establish a foundation for conceptual learning. Conceptual learning was the focus of
the special education supports that enabled the application of inclusive, brain-based, and
language-based interventions. For this research, conceptual learning was defined as visual or
auditory mental concepts formed through higher-order thinking using various literacy processes
(Arwood, 2017). This definition of conceptual learning is derived from the Neurosemantic
Language Learning Theory (NsLLT), which is the theoretical foundation of the NIS and the basis
for special education supports prior to the NIS. The second phase was to study the effectiveness
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of the NIS at the CTE school as indicated by staff perception, program completion, industry
certification, and appropriate behavior.
The first chapter of this research study includes the background leading up to this study, an
overview of the conceptual framework used to ground the study, the research questions, and an
overview of the aligned methods. Chapter 2, the Review of Literature, provides an analysis of the
literature and research to illustrate the theoretical foundation of the NIS and conceptual learning
on which this study was based. Chapter 3, Methods, detail the methodology and specific research
methods used to accomplish this study, followed by Chapter 4, Results; and finally, Chapter 5
provides a discussion of the conclusions.
Background
My understanding of MTSS and my teaching philosophy, which reflects my education in
the NsLLT, guided my experiences as both teacher and researcher at a CTE consortium school in
the Pacific Northwest. The NsLLT explains learning as a neurobiological language acquisition
process with four levels of learning rather than the typical two levels of learning (Arwood, 2011).
Within the NsLLT, learning is a process of acquiring language through sensory input (level 1)
that is overlapped to create perceptual patterns (level two) which layer into conceptual circuits
(level three) that are named by language (level four). I applied the NsLLT as the basis of my
work when I was hired as a special education liaison, because the CTE school administration
identified that 15% of the approximately 1,100 students had individual education plans (IEPs).
The teachers and administrators needed additional support to help the students learn to succeed at
the CTE school. The CTE school’s nature required that intervention and support be inclusive
within the program; pulling students out of class for support was not practical or desired. The
special education program consisted of two paraeducators and me, as the special educator, which
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we called the support team (not to call attention to support provided for specific special
education students). The support team’s role was to provide specific interventions to students
with IEPs within the general education settings. The methods used to provide intervention and
support for students were based on the NsLLT.
The NsLLT provides the theoretical foundation for using visual language strategies called
Viconic Language Methods (VLMs); for translating auditory learning environments into visual
input that aligns with the students’ neurobiological learning processes (Jaskowiak, 2018; Robb,
2016). VLMs are a specific type of language-based strategies that can be used in classroom
instruction and in this case as tools for intervention. The NsLLT also provided the theoretical
foundation for using literacy and language function as cognitive development measures
(Arwood, 2011; Arwood & Robb, 2008; Robb, 2016). Therefore, I used language function as a
tool for identifying my students’ strengths and developmental levels. The support team also used
VLMs as specific interventions for translating the CTE classroom/lab learning environments into
the student’s visual and conceptual thinking.
The VLMs are the visual language-based intervention tools used with students to help
provide neurobiological and socio-cognitive meaningful contexts. Initially, these methods were
used by the support team while the special education students participated in the classroom. For
example, when a student in the culinary program struggled to understand the instructions
verbally provided during a brief classroom meeting, the paraeducator would use VLMs to
support the student by translating the auditory learning environment into visual thinking
strategies. In this type of situation, the para would connect with the student and help the student
refine their understanding of the instructions by drawing or allowing the student to draw what
they saw/heard and by writing about what the instructions mean in context. My observations
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indicated that using VLMs began to shift the focus within the CTE faculty from teaching skills to
helping students build literacy (i.e., reading, writing, speaking, viewing, thinking, calculating,
and listening) as a part of student learning throughout the school. As the support team began to
see more student success, I started to involve more faculty in professional development to
understand how students were learning. As this support for teachers grew alongside support for
students, teachers and administrators began to ask for help for students who did not have an IEP
yet were struggling to acquire the industry language or conceptual knowledge needed for success
within the programs.
Soon, my role at the CTE school began to change from an emphasis on the students with
IEPs to supporting teachers who needed help with struggling students who did not have IEPs. I
began coaching/supporting teachers to help them create learning environments aligned with their
students’ learning strengths. Teachers began discussing and implementing strategies in their
classrooms that support how students learn in varying ways, including VLMs and literacy
activities, to make their classrooms more inclusive. The CTE school administration was hoping
that teachers would continue to develop more strategies to support all students. However, the
administration claimed the use of these types of inclusive learning practices varied throughout
the school. The school’s administration asked me to provide various professional development
opportunities for staff to learn ways to create respectful, visual, language-rich learning
environments. In addition to professional development for teachers, I provided the support team
with monthly professional development about how and why to use VLMs. The support team also
received regular professional development on how students learn with the theoretical foundation
of learning from the NsLLT and how to use language to analyze thinking for behavior, socialemotional development, and increased cognition use. The professional development helped the
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teachers and the support team develop a shared focus on conceptual learning. Students build
language literacy (the students’ ability to read, write, think, speak, draw, and calculate using
functional language) because the learning environment aligns with the input that each student
needs to learn conceptually.
As the school’s focus expanded to include conceptual learning, the support team continued
to support more students. Teachers increasingly developed classrooms focused on conceptual
learning. The administration continued to find value in providing intervention for students who
were struggling.
During the 2018-19 school year, the leadership team (i.e., three administrators, special
education teacher, and instructional coach) decided that the CTE school needed a school-wide
support system to purposefully support all students and teachers within a multitiered system of
support (MTSS) structure. Prior to this point in time, the school lacked an intentional schoolwide system of support, as the majority of interventions were provided through special education
supports and the student success advocate, who focused support for students in transition
(homeless youth). Prior to the NIS, the teachers provided universal supports (tier one) through
the classroom instruction until teachers were unable to provide the necessary supports. At which
point, the administration would implement some disciplinary consequences and additional
supports for specific students as needed. It soon became apparent that this means of support for
students was not equitable or inclusive, because intervention was reactionary and based on
deficits. Meanwhile, the special education model based on the NsLLT was expanding as a system
of support for any student.
Additionally, the administration was growingly concerned that the focus on reducing
unwanted behavior did not provide the same type or level of support as the special education
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interventions based on the support team’s background in literacy through language. The
leadership team also believed the special education support model, that I developed based on the
NsLLT, was working well for special education students, in part due to data on program
completion and industry certification presented to the superintendent council annually. Figure 1.1
is part of the 2017-18 annual report provided to the superintendent council. The report shows
achievement trends prior to creating special education supports for the 2013-14 school year,
followed by the start of systematic special education support and the implementation of VLM
supports in classrooms beginning in the 2014-15 school year and subsequent years.
Figure 1.1
Special Education Achievement Trends from 2017-18 Report
Industry Certification (Passed)
Program Completion (Passed)

% Completion
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The leadership team saw a need to have an MTSS to support all students, and the
superintendent council agreed that the special education model of support was working well at
the CTE school. Therefore, during the 2017-18 school year, the school leadership (including
myself) created what this research study refers to as the Neuroeducation Intervention System
(NIS), based on the special education support model theoretically based on the NsLLT. The NIS
is a school-wide intervention system that focuses on increasing conceptual learning through
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support for teachers to develop inclusive meaningful learning environments with interventions
that use language-based strategies for all students. The NIS intentionally addressed a gap in
equity and inclusivity at the CTE school, by expanding the special education support model to
focus on conceptual learning. By addressing equity and inclusivity as a system the goal was to
improve student success for all students as had occurred for the special education population in
prior years. The NIS was adopted as a school-wide intervention system because the purpose of
the NIS aligned with the administration’s goal of developing inclusive learning environments to
enable all students to succeed, thereby improving retention, achievement, and appropriate
behavior.
The concerns of the CTE school were not unique. There is research to support the
growing need for multi-tiered systems of support, MTSS. Like the CTE school, high schools
across the nation face high numbers of students struggling with attendance, mental health, and
low academic performance (Becker et al., 2011; Ginsburg et al., 2018). Due to these challenges,
schools are attempting to support students through MTSS structures, but not all MTSS have the
same components or are based on the same principles. To determine the differences between the
theoretical foundation for the NIS (the NsLLT), as a unique type of MTSS, and typical MTSS, it
was necessary to establish the background of what constitutes a typical MTSS. I searched the
research base for studies of multi-tiered systems of support. Three search terms used: schoolwide systems of support, multitiered systems of support, and intervention systems for high
schools. The search was restricted to include peer-reviewed articles from 2000-2019 within ProQuest and ERIC search engines. The initial search produced over 1,000 research articles. I
reviewed the articles and removed any studies with limited foci such as special education or
emotional, behavioral disabilities, or single-attribute intervention studies such as behavior
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education plans (BEP), bullying, functional behavioral analysis (FBA), and restorative practices.
These studies with limited foci were excluded because I wanted to understand the foundational
principles as a system in high school settings, not specific methods, or populations. I identified
170 research articles that addressed school-wide support systems in high schools. This review
provided a few generalizations about MTSS. First, an MTSS is a school-wide system that
provides tiered intervention to improve student success or any tiered school-wide system that
supports teachers and students (Arden & Pentimonti, 2017; Belser et al., 2016; Cook et al., 2015;
Horner & Macaya, 2018; Kearney & Graczyk, 2014). Tiered intervention is based on the public
health model of intervention: tier one supports are universal supports, tier two interventions are
focused, and tier three interventions are more intensive supports (Bradshaw & Pas, 2011;
Sulkowski & Michael, 2014; Walker et al., 1996).
Second, in the research MTSS is often interchangeable with response to intervention
(RtI) systems, but the two terms are not synonymous. MTSS structures are broader than RtI and
can include support for social-emotional learning, academic learning, and behavior (Dulaney et
al., 2013; McKenzie, 2010; Mellard, 2017). The distinctions identified from the review of
literature are relevant to the context in which this case study was conducted. In the Educational
Service District (ESD) where this case study was based, the common distinction between MTSS
and RtI is that MTSS is a whole-school system that supports general education and special
education students, and RtI is a special education structure to identify general education students
needing special education services (Kavale & Spaulding, 2008). The literature on RtI describes it
as a system for identifying students with specific learning disabilities (SLD) or as a system to
identify struggling students, provide intervention, and to refer for special education services, if
interventions are ineffective as related to academic performance (Arden & Benz, 2018; Fuchs &
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Fuchs, 2006; Kavale & Spaulding, 2008; Keller-Margulis, 2012; Skedgell & Kearney, 2018;
Sugai & Horner, 2009). Aside from RtI, many MTSS structures incorporate school-wide positive
behavior intervention systems (SWPBIS) or social-emotional learning (SEL) programs. Much of
the literature suggests SWPBIS creates and enforces expected behaviors, while SEL programs
explicitly teach the social skills necessary to behave appropriately. Specifically, RtI primarily
addresses deficits in academic achievement while SWPBIS primarily addresses reducing
unwanted behavior and SEL primarily addresses teaching social skills (Bohanon et al., 2006;
Cook et al., 2015; Eklund & Tanner, 2014; Erickson et al., 2012). Leading researchers in the field
— Bradshaw (2010), Eklund et al. (2018), and Sugai and Horner (2009), for example — rarely
mention language and literacy as critical aspects of intervention systems.
The research regarding MTSS in high schools showed that these systems focus on
creating environments that will change behavior or social-emotional behaviors but that fidelity of
implementation in high school is less than in middle and elementary schools (Flannery et al.,
2014). Research also suggested that typical MTSS are theoretically founded in a two-tier
learning process where skills are taught. Learning is demonstrated through the practice,
performance, or imitation of the skills taught (Freeman et al., 2017). The search of literature
regarding MTSS failed to show any systems that used the Neuro-Semantic Language Learning
Theory (NsLLT) as a theoretical foundation.
The NIS incorporated an intentional focus on conceptual learning from the NsLLT within
the public health framework of the MTSS structure by systematically identifying student needs
and strengths, monitoring the progress of students, providing intervention, collecting data related
to student success, and providing learning opportunities to help staff create meaningful, inclusive
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learning environments (Bradshaw & Pas, 2011; Mellard, 2017; Sulkowski & Michael, 2014;
Walker et al., 1996).
The NIS identifies student strengths and needs through a language-based screening process
based on student response to an intervention survey, language function analysis (Arwood, 2011),
and industry language pre-assessments. Identification also relies on student-reported needs and
teacher concerns. The NIS allows the intervention team (i.e., three paraeducators, the special
education liaison, the success advocate, the administration, and the instructional coach) to
monitor students’ progress using industry language and grades. Based on the strengths and needs
identified during the screening process, along with teacher-reported concerns and studentreported concerns, intervention needs are assessed, and supports are provided to students, as
needed. Data were regularly analyzed and discussed by the intervention team, who consistently
monitored student progress through interaction and support within the classrooms. The final
aspect of the NIS structure was to provide professional development for staff, to support the
intervention system’s tiered structure.
With the implementation of the NIS, the administration focused professional development
on student learning as a process rather than on teaching specific skills. The focus on student
learning further changed my role from a special educator into a facilitator of student learning, an
inclusive function. My role as a facilitator of student learning was related to special education
inclusion, where inclusion and student learning became key phrases in professional development
at the CTE school. The instructional coach and I taught professional development workshops
each month to help teachers create inclusive and meaningful learning environments based on
how students learn as tier-one supports. Tier one of the NIS is the development of inclusive
learning environments.
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As a facilitator of student learning, my role focused on supporting the intervention team
and teachers to provide interventions for students identified as needing tier-two or tier-three
supports. Tier-two supports were learner-specific interventions that allowed students to engage in
the learning environment meaningfully and independently through developmentally appropriate
language-acquisition-based supports. Tier-two supports helped students who struggle to progress
in the desired area (e.g., academics, behavior, professionalism, industry skills), who had
specifically asked for additional support, or needed additional support, according to the teacher.
If the student did not progress with tier-two supports or needed additional resources, the student
moved to tier-three interventions. Tier-three interventions were learner-specific interventions that
included modifying curriculum or expanding networks of support to involve the sending schools.
The NIS was a tiered system of support designed to effect student success.
Typical MTSS structures measure student success through retention, achievement, and
behavior (Arden & Pentimonti, 2017; Durlak et al., 2011; Flannery et al., 2014; Freeman et al.,
2016). The NIS at the CTE school measured student success through program completion,
industry certification, and appropriate behavior, respectively. The administration’s need for a
better MTSS at the CTE school that would develop inclusive learning environments by
incorporating language-based interventions that improve conceptual learning led to the creation
of the NIS, which incorporates the NsLLT definition of conceptual learning as a languageacquisition-based, visual meta-cognition approach to learning. The NIS was designed to support
student learning so that student success factors such as retention, achievement, and behavior
would improve. Conceptual learning, as defined through the NsLLT and success factors:
retention, achievement, and behavior, is explored in greater detail in Chapter 2: Review of
Literature.
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Statement of Problem
Research into MTSS systems showed that the research gap was that MTSS systems do not
incorporate a theoretical language-based learning framework, such as the NsLLT. The MTSS
focuses on behavior and social skills to improve achievement and decrease unwanted behavior,
which is different from a system that is intentional about building language acquisition to
improve conceptual learning (Eklund et al., 2018; Sukhodolsky et al., 2013). SWPBIS and SEL
are systems that measure behavior to address achievement. In addition to the gap in the research
suggesting that MTSS rely on a theoretical foundation that addresses the reduction of unwanted
behavior rather than the acquisition of language to improve conceptual learning, the research also
presented struggles for the implementation and success of MTSS in high school and CTE
settings. Research regarding MTSS suggested that the implementation of MTSS is less common
or less effective in high school settings (Freeman et al., 2016; Keller-Margulis, 2012). One of the
primary conditions that present a challenge to MTSS is the siloed nature of high schools with
multiple classrooms and differing academic goals (Freeman et al., 2016; Morningstar et al.,
2018). There are also fewer MTSS frameworks in alternative and CTE school settings (Simonsen
et al., 2011; Simonsen & Sugai, 2013; Wiest et al., 2001). The nature of student discipline and
instructional practices at alternative schools effects the fidelity of implementation of school-wide
programs such as SWPBIS or SEL (Morningstar et al., 2018; Simonsen et al., 2011; Theobald et
al., 2019). In light of these problems addressed by the research on MTSS, and with the growing
push within the ESD to create some type of MTSS that supports all students, the CTE school
created a system designed to improve student conceptual learning would increase literacy for
academics and reduce unwanted behavior because of the students’ higher levels of thinking. The
significance of this research is that if the NIS is effective, it provides a basis for an alternative
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theoretical foundation for school-wide interventions and systematic means of supporting all
student needs within a high school and a CTE school with very independent and unique
academic goals within each program. The theoretical differences that make the NIS different
from other MTSS and the reason for the apparent successes at CTE led to the development of
this research. Chapter 2 provides an analysis of the literature that shows the differences between
a typical MTSS and the NIS in the theoretical approach to learning that frames the essential
problems that led to this study.
Conceptual Framework
The conceptual framework used to guide this research study was the Arwood
Neuroeducational Model (ANM). The ANM is a conceptual framework integrating research and
literature from neuroscience, cognitive psychology, and language (Lam, 2017; Merideth, 2017;
Robb, 2016). The triangulation of these fields of literature provides the theoretical foundation for
the NsLLT, which provides the understanding of conceptual learning that is the heart of the NIS
interventions. Through the ANM, the literature review integrates neuroscience research,
cognitive psychology pedagogy, and language literature to address the theoretical foundations of
typical MTSS structures, compared to the literature about the research and theory that supports
the NsLLT is at the heart of the NIS. Finally, the conceptual framework of the ANM enabled the
researcher to show how the NIS is different from typical MTSS structures to address the
following research question: In what ways is the NIS effective at the CTE in this case-study, as
indicated by multiple measures including staff perceptions, retention, achievement, and
behavior?
Research Questions
This research had two phases. The first phase, established by the apparent research gap (the
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lack of MTSS frameworks with a foundation in the NsLLT), used literature through the ANM
lens to analyze the theoretical foundational difference between typical MTSS and the NIS. The
second phase of this research was to investigate in what ways the NIS, a school-wide
intervention system focusing on conceptual learning, is effective, as indicated by staff
perceptions, program completion (retention), industry certification (achievement), and
appropriate behavior (referrals). Clearly, instituting a school-wide intervention system would
have some effect on student success so this this single-case study (Creswell & Poth, 2018)
addresses the overarching research purpose: In what ways is the NIS effective?
1. What are the perceptions of the staff (intervention team and teachers piloting languagebased interventions), as measured by virtual one-on-one interviews and supported by
their shared evidence of what they did with the language strategies through shared artifact
exhibits?
2. In what ways did the students’ program completion (retention) change after the
implementation of the NIS, as measured by student attrition data (student withdraw count
and reason) and program completion grades?
3. In what ways did students’ industry certification (achievement) change after
implementation of the NIS, as measured by industry certification exams (programspecific exams and 21st-Century certification) and college/industry equivalency grades?
4. In what ways did student behavior change after the implementation of the NIS, as
measured by office discipline referrals?
Overview of Methods
The methodological approach of this research aligned with Creswell’s (2013) definition
of a case study “as a qualitative approach in which the investigator explores a bounded system
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(case) . . . over time through detailed, in-depth data collection involving multiple sources of
information” (Merriam, 2016, p. 40). For this case study, it was a single-bounded case; the case
investigated was the NIS, and it was bounded within the CTE school. The case study sources of
information included interviews with the intervention team and three teachers who
piloted/implemented neuroeducational classroom practices (language-based interventions) along
with three years of institutional student data for student success factors including, achievement
(grades and certification), retention (withdrawal and grades), and behavior (discipline referrals
and intervention) and additional documents, notes, and other artifacts related to methods,
implementation and student success factors. For this study, the investigation of the case included
a descriptive approach to investigate the sources of information to inform the rich description
and themes of the case (Merriam, 2016). A qualitative descriptive analysis of staff interviews and
artifacts was combined with an analysis of descriptive statistics of student success factors (i.e.,
behavior, retention, and achievement) to create a rich description of the NIS to address this
study’s research questions. The purpose of this research was to investigate whether the NIS was
effective. The NIS efficacy was investigated in two ways; through the review of literature
connected to the analysis of each research question and the analysis of multiple sources of
information regarding the NIS addressed through each research question. The research analysis
has two sections. The first section addressed Research Question 1: What are the perceptions of
the staff (intervention team and teachers piloting language-based interventions), as indicated by
virtual one-on-one interviews, and supported by their shared evidence of what they did with the
language strategies through shared artifacts exhibits? The first section addressed the
implementation of the NIS at the CTE school by coding the staff interviews through the ANM
lens to provide a rich description of the NIS.
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An additional source of information within the case study was the student success data
for retention, achievement, and behavior collected by the CTE school, which was addressed in
the second section of the research analysis. Descriptive statistics were analyzed to add to the
description of the NIS: Descriptive statistics of grades and attrition data were used to describe
program completion to show retention. Descriptive statistics of program-specific examinations
and 21st-century certification and grades were used to describe industry certification to show
achievement. Descriptive statistics of the number of office discipline referrals data were used to
describe behavior, a common measure of student behavior. These data were analyzed to show a
change in student success factors. The data of office discipline referrals were compared between
the 2018-19 school year and the 2019-20 school year. Multiple sources of information were
analyzed to create a description of the case (the NIS) that, when combined with the research and
literature presented in Chapter 2, illustrated the effectiveness of the NIS while providing an
alternative theoretical approach to student learning. Based on the analysis of these data and the
evidence from the literature review, this research provided evidence of the effectiveness of the
NIS at the CTE school, as measured by perceptions of the staff, retention, achievement, and
behavior. No student identification data were collected or used for this study. Specific details on
the means of data collection and the process for data analysis are provided in Chapter 3. Chapter
3 also addresses how COVID-19 resulted in a change in the delivery of support and data
collection. The data analysis results in response to each of the research questions are presented in
Chapter 4. The discussion of the summary of results and conclusions is presented in Chapter 5.
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Chapter 2: Review of Literature
This single case study of the NIS investigated in what ways the Neuroeducation
Intervention System (NIS), a school-wide intervention system that focuses on conceptual
learning, is effective, as indicated by multiple measures, including staff perceptions, program
completion (retention), industry certification (achievement measured by grades), and appropriate
behavior (discipline referrals). The student success measures were set in place as goals for the
CTE school prior to the NIS, as they are typical student success factors within MTSS. The CTE
school needed an intervention system aligned with the school’s mission to create inclusive
learning environments where students could successfully complete the programs, receive
industry certification, and learn professional/appropriate behaviors. However, the school
administration believed that typical MTSS frameworks that focus on teaching skills and reducing
unwanted behaviors would not provide adequate support for all learners. Therefore, the NIS was
created to support all students’ learning needs, using a different theoretical approach than the
typical MTSS models. The goals for the reduction of behavior problems and to increase
academic performance are typical for MTSS models. If the NIS is effective then program
completion, industry certification and appropriate behaviors should continue to improve for all
students at the CTE school. Also, suppose the NIS is effective in improving these measures of
student success. In that case, the theoretical differences between the two support systems become
very important to understand why focusing on conceptual learning improves behavioral and
academic achievement. If effective, then the significance of this research provides alternative
means of school-wide support, especially for high school and CTE settings. The literature review
provided the research basis for the NIS methods and theoretical foundation compared to typical
MTSS models.
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NIS: Learning and Support Basis from Special Education
The NIS was established based on supports and interventions used within the special
education supports at the CTE school. The following research and literature illustrate that the
theoretical foundation of the NIS, the NsLLT, allows for interventions and methods that support
conceptual learning to improve student success factors like retention, achievement, and behavior.
The NsLLT is based on the triangulation of research from cognitive psychology, neuroscience,
and language literature. The next section is an overview of the learning tenets of each of these
disciplines as they relate to the NsLLT.
Cognitive Psychology
Learning is defined as a permanent change in behavior (Lachman, 1997). Both behavior
and cognition are essential components of learning within the cognitive psychology lens.
Learning, specifically student learning, is a foundational purpose of education (Postman, 1996).
Today much of the educational pedagogy (beliefs about how to teach) comes from the field of
cognitive psychology, where practices in education still apply many of the principles from
behaviorist research and methodology, like direct instruction and modeled responses (Gallistel &
Matzel, 2013; Reeves et al., 2017). In this dominant paradigm, learning is a product of teaching
(McCarthy, 2006; Robb, 2016). Therefore, methods of teaching determine the outcomes of
learning. Cognitive psychology theories about learning add the Theory of Mind (ToM) to
behavior and teaching outcomes, where the mind is the source of executive processing, memory,
emotions, and higher-order thinking (Anderson, 1988, 2020; Blakemore et al., 2004; Happé et
al., 1997; Imuta et al., 2016). The following is a brief overview of the dominant lens for learning
that shapes how educators teach and support student learning. Within this overview, behaviorism
provides a theoretical approach to understanding behavior. Behaviorism is a field of research that
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developed from understanding human learning through a process of reinforcing correct behavior
and extinguishing unwanted behavior (Forsyth & Eifert, 1996). Also, cognitive psychology
focuses on searching for the role of mind (thinking) in the process of learning behaviors (Bargh
& Ferguson, 2000). In addition, cognitive psychology provides the research perspective for
social development and the role of memory in learning.
Behaviorist Theory and Theory of Mind
Behaviorism provides the foundational theory of learning and behavior. One learning
tenet from cognitive psychology is that perception is the process or result of organizing sensory
input based on meaningful relationships of ideas (Anderson, 1978, 2013; Binder, 2016). The
cognitive psychology lens results in the interpretation of research leading to an input-output
learning model (Gallistel & Matzel, 2013; Lam, 2017). The input-output learning model refers to
the sensory input or teaching material being the input for the student learner. The output is the
thinking or behavior demonstrated or performed as learned material by the student (Jaskowiak,
2018; Lam, 2017). The input-output model of learning uses associative memory theory that
suggests memory is connected to the sensory input connected to a reward, practiced, and then
habituated. In this way, all structures like words can be taught with behaviors as examples of
learning (Anderson & Bower, 1972; Gallistel & Matzel, 2013). The input-output type of learning
and memory allows for recall of practiced input, often described in education as rote memory.
Learning, therefore, becomes evident when the behavioral output (action) matches the input
(instruction/teaching). In educational terms, this definition of learning appears as the foundation
for standardized testing, product-based grading, explicit instruction, direct instruction, and skills
training.
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Behaviorism allows for the interpretation of neuroscience, where teaching and learning
are the same as an input-output model (Garrett, 2008; Schuh, 2004). Theory of Mind allows for
the interpretation of neuroscience, where learning is a process of reduction or parts to whole
learning. ToM explains learning, where the human mind uses mental products like motivation,
attention, self-regulation, and memory to organize and create thinking (Blakemore et al., 2004;
Howland & Wang, 2008). ToM accounts for the assumptions in pedagogy and intervention that
adult introspection of how a person thinks is the same as how a person learns (Baars & Gage,
2013; Happé et al., 1997; Imuta et al., 2016). The parts to whole perspective on learning is most
notable in education where language is concerned. Sounds and letters build into words, and
words build to make language.
Within the typical cognitive psychology lens, language is viewed as a performance
(behavior) of structures evolved from brain development (Anderson & Bower, 1972; Gallistel &
Matzel, 2013). Furthermore, language comprehension is assumed to be required for language
performance (Daneman & Merikle, 1996; Nip Ignatius et al., 2009). This parallel assumption
between comprehension and production of language structures does not consider language
acquisition.
Social Development
The discipline of cognitive psychology also provides an interpretation of learning as a
staged social development process. Piaget (1959) provided the framework for social
development as part of staged cognitive development where learning occurs at specific stages.
The cognitive stages of development are sensory-motor, pre-operational, concrete, and formal.
Each represents a typical age range and social and cognitive learning level according to
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behaviors observed as specific to each stage. In this way, social and cognitive development
unfold in parallel stages.
Cognitive-Neuroscience
The cognitive psychology lens today incorporates some neuroscience. It interprets
learning, neurobiologically, as sensory input processed by the mind (brain) and organized into
perceptions or neural circuits (Ghazanfar & Schroeder, 2006). Perceptions are organized and
retrieved through memory systems, and thinking about these perceptions is measured through
behavior (Anderson, 2015; Ghazanfar & Schroeder, 2006). Within cognitive psychology,
cognition is closely related to memory. Associative learning or memory also includes
reinforcement learning, where the reward acts as a reinforce if the recall is likely to happen. The
challenge with associative learning is that it is short-term (Gallistel & Matzel, 2013; Luck &
Vogel, 1997). Students can remember and recall perceptual patterns as long as they are practiced,
but these patterns do not necessarily form long-term memories or concepts (Howland & Wang,
2008). Associative memory is related to input-output learning, where a conditioned stimulus is
associated with a response. Anderson et al. (1996) provide an updated theory of associative
learning, which explains associative learning as working memory, which is often limited by the
cognitive load or memory load. A learner’s ability to recall patterns learned through associative
learning is time limited. The more time that passes, the more challenging it is to recall the
patterns (Gallistel & Matzel, 2013). Learning as a two-tier (input-output) model relies heavily on
associative memory, repetition, or practice. Cognitive neuroscience interprets based on the
assumptions of cognitive psychology and therefore does not include the intersection of language
acquisition with neuroscience and cognitive psychology.
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Neuroscience
The definition of learning, within neuroscience, is that learning is a permanent change of
the brain (Pulvermüller, 2019). One learning tenet supported by neuroscience is that learning
changes the brain when input is semantically relevant and meaningful (Arwood, 1983; Gainotti
et al., 2009; Getha-Eby et al., 2014; Pulvermüller, 2019). The brain structure changes as the
function of the brain changes (Gallistel & Matzel, 2013; Pulvermüller, 1999). Specifically, an
increase in meaning and use can change how the brain excites and inhibits sensory input (Le
Prell et al., 2016, 2017; Pulvermüller, 2005, 2012). When sensory input is not meaningful, it is
not processed by the neuron, meaning that regions of the brain will not activate due to a lack of
meaningful input. Neuroscience researchers explain students with learning disabilities and
disabilities related to inappropriate behavior as a lack of inhibition and prefrontal regulation of
input characterized by increased risk-taking and poor decision making (Lamblin et al., 2017;
Melli et al., 2016; Menghini et al., 2018). This research suggests that students with these learning
disabilities do not receive input that is meaningful enough for their brains to process. One
conclusion from this research was that not all input is equally meaningful to each student. For
information to be meaningful in the brain, semantic features are processed on a sensory level that
is overlapped with different yet similar semantic features (Anderson, 2015; Stevenson et al.,
2014). Movement provides neurobiologically meaningful sensory input, accessing the middle
temporal regions of the brain with circuits connecting the visual cortex and motor cortex
(Albright, 2016; Boyce, 2016; Damasio & Damasio, 2012). These sensory semantic features
form perceptual pathways (Ghazanfar & Schroeder, 2006; Pulvermüller, 2005). The acquisition
of perceptual pathways requires the overlap of meaningful sensory input (Dijkstra et al., 2017)
Perceptual pathways can be linked with the motor systems to produce output, but the brain’s
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ability to organize semantic input does not usually stop at the development of pathways
(Arwood, 1991; Ghazanfar & Schroeder, 2006; Lenneberg, 1962; Pine, 2007; Robb, 2016). The
pathways innervate in the cerebrum, interconnecting to form neural semantic circuits. The
development of neural circuits connects semantically related perceptual patterns to form visual or
auditory conceptual thoughts or images (Damasio, 2003; Just et al., 2010; Robb, 2016; Tranel et
al., 1997). These images represent meta-cognition. Visual metacognition is the process of
“seeing” the sensory perceptions as thoughts, memories, and knowledge (Anderson, 1988;
Barsalou, 2003; Dijkstra et al., 2017). Thus, thinking is in image form, not in words (Anderson,
1988, 2015; Arwood, 2011; Pulvermüller, 1999). The brain does not use words; rather, the brain
uses the function and purpose of the neuro-semantic circuits (Just et al., 2010). These neurosemantic circuits interconnect regions of the brain and hemispheres into networks of neurons
(Pulvermüller, 1999; Snyder et al., 2010). The interconnected networks are represented as
language functions (Arwood, 2011; Gainotti et al., 2009; Pulvermüller, 2012). The neurological
process of layering sensory input based on semantic connections suggests the function of
meaningful input will create pathways, circuits, and synergistic networks within the brain.
Meaningful input scaffolds and creates the language learning system. The next section brings
language into the neuroscience of learning.
If the material is not novel, creating new meaningfulness, then the repetition of patterns
does not build thinking but can disengage the brain (Bookheimer, 2002). Neuroscience research
is consistent in the synergistic networks created through novel meaningful input in the brain can
change the structures of the brain, aiding in the repair of language delay/damage, anxiety,
learning deficits, and traumatic damage (D’Ausilio et al., 2009; LeDoux & Pine, 2016; Melli et
al., 2016; Pine, 2007; Pulvermüller & Shtyrov, 2006).
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Another tenet of learning supported by neuroscience research is that not all sensory input
is equally meaningful; in other words, people can process sensory input differently, creating
different perceptions and different types of neural circuits or concepts (Anderson, 2015;
Pulvermüller, 2005). Visual sensory input connects to sensory-motor pathways creating visual
perceptions or visual concepts. Movement, both visual movement by the eyes and kinesthetic
movement, combine as sensory modalities to form visual perceptual patterns and concepts
(Krüger et al., 2020). The visual concepts vary from person to person (Barsalou, 1999).
Variations in the sensory input due to the eye and motor system’s multimodal semantic features
allow for variations in the semantic relationships that form perceptual pathways and conceptual
circuits. Because the function of perceptions changes the conceptualization of sensory input, the
propositional function and language structure applied to the concepts vary (Anderson, 1978;
Barsalou, 1999). The surface differences of languages mediate learning by adding more meaning
to the underlying concepts (Arwood, 1991).
With insights from neuroscience, learning is no longer limited to input of sensory
information and perceptual output; learning becomes a process of semantically connecting input
to layer into interconnected perceptual patterns, based on semantic (meaningful) relationships of
meaningful concepts or images that network in the brain as language networks of meaningful
performance. Arwood (2011) refers to this acquisition theory as the Neuro-Semantic Language
Learning Theory (NsLLT). Pulvermüller (2005) proposes that the function of language has a
significant impact on the plasticity and synergy within the brain. Rather than processing words as
components of the brain’s surface structure, processing of language and thinking is mediated by
the function or purpose of the language (Arwood, 1983). Understanding this function of
language makes incorporating language literature with neuroscience research significant for
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understanding how the brain uses language to function synergistically. Additionally, the focus on
the need for meaningful sensory input or semantically related input leads us to incorporate the
language theory literature on semantics to expand on the relationship to learning as a concept
acquisition and language acquisition process. Additional research and literature from language
research also connect the neurobiological process to the socio-cognitive or conceptual learning
process.
Language
As noted in the previous section, learning is a neurobiological set of internal processes.
However, learning is also defined as a set of socio-cognitive processes, where language is
assigned from others as input to the neurobiological system (Perniss & Vigliocco, 2014). This
assignment of meaning or language of others sets up a conventional set of signs and symbols as a
means of communicating need, function, and purpose among social agents (Lam, 2017; Nöth,
2014; Spencer, 2017). According to Vygotsky (1962), sound and meaning are not separate
concepts in learning or language acquisition, and communication requires the conceptual
meaning, not merely the transference of sound. Vygotsky explained that learning is a process of
acquiring language and thinking through social interactions and instruction, not as a
developmental unfolding. This suggests that learning is more than an input-output model of
practice, imitation, and copying. Rather learning requires conceptual and meaningful thought that
includes the neurobiological processing as well as the external assignment of meaning. Bruner,
Dewey, Vygotsky, and Clark proposed that language is a meditating factor in turning perception
into cognition and that the language process is socially driven (Bruner, 1986). Bruner also
proposed that value and purpose are fundamental in creating the need for learning, and that value
and purpose derive from socio-cultural environments (Olson, 2001).
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Neurobiologically, language is more than lexical tags that name objects; meaning is
derived through the function, purpose, social interactions, and internal neurobiological
connections among semantic features and their relationships to form meaning from external input
within the internal neurobiological systems (Lam, 2017; Lenneberg, 1962). Both semantic
refinement and meaningful external interactions surpass the limitations of input-output models of
learning. Therefore, as part of the socio-cognitive learning processes, an outside agent will assign
meaning to refine the learner’s perceptual patterns and concepts in multiple novel and distinct
ways. This assignment of meaning allows context to build connections among multiple patterns
in ways that the learner can create concepts such as agent, action, and object within semantic
relationships (Arwood, 1991; Brown, 1973; Shibatani & Thompson, 1996). These meaningful,
relevant, and practical social relationships create the conceptual thinking or mental images that
become pro-social thought, unless the agents assigning meaning are doing so in an anti-social
manner, in which case the learner would develop anti-social conceptual thinking (Arwood, 2011;
Green-Mitchell, 2016; Jaskowiak, 2018). One conclusion from this research is that learning
language is both a neurobiological and a socio-cognitive set of processes mediated by others’
language. Language functions help change the meaning of input and allow for the acquisition of
language to support pro-social changes of the brain (Arwood & Young, 2000; Green-Mitchell,
2016; Jaskowiak, 2018; Pulvermüller, 2012).
Research regarding language is also clear that language has a functional process
represented by structural products (Jaskowiak, 2018; Robb, 2016). Language as structural
products includes words, morphemes, phonemes, sentences, and other grammatical parts that can
be copied or mimicked without necessarily sharing meaning or function (Lenneberg, 1962;
Perniss & Vigliocco, 2014). Language function is measured through literacy to show conceptual
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thinking (Arwood, 2011; Arwood & Robb, 2008; Robb, 2016). Language function includes the
literacy processes of psychologically creating meaning through reading, writing, thinking,
speaking, viewing, calculating, and listening (Cooper et al., 2012). Robb (2016) adds drawing to
this literacy list. Literacy processes facilitate the conceptual semantic circuits that allow for the
acquisition of higher-order thinking, emotions, behavioral, or physiological responses (Johansen,
2013) as demonstrated through the functional aspects of language or literacy (Pulvermüller,
1999; Robb, 2016). Once children age 7-8 have acquired adult grammar (Arwood, 2011), they
can use language to refine their thinking or deepen their conceptualization. Multiple forms of
literacy allow older students to refine their conceptual thinking into meaningful higher-order
concepts, including pro-social concepts of agency represented through behavior (Cooper et al.,
2012; Green-Mitchell, 2016). For older students, language is a mediator for thinking, as a sociocognitive process, and as a learning acquisition process within literacy processes. The function of
language continues to be acquired through the four levels of learning discussed in neuroscience
research to produce the theoretical foundation of the NsLLT (Green-Mitchell, 2016; Robb,
2016). In addition to the triangulation of research from the fields of neuroscience, cognitive
psychology, and language, research related to memory and cognitive load provides essential
insight for conceptual learning.
Neurosemantic Language Learning Theory
By integrating the definitions of learning from the fields of cognitive psychology,
neuroscience and language, the definition of learning expands. The following section will
analyze literature and research from neuroscience and language to expand on the cognitive
psychology lens of two-tier learning: sensory input and perception to address conceptual learning
as the third tier, named by language in the fourth tier of learning from the NsLLT (Arwood,
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2011). The NsLLT is a theory that articulates the neurobiological process of learning as a
language acquisition process that also includes the socio-cognitive processes related to the input
of meaning based on meaningful learning experiences (Arwood, 1991; Lam, 2017). The
definition of learning with the NsLLT is that all learning is brain based and pro-social and occurs
through context (Arwood & Rostamizadeh, 2018). Learning within the NsLLT has four levels
identified within neuroscience and language disciplines. These levels include sensory input,
perceptual patterns, conceptual thinking, and language, which names thinking. Both the sociocognitive and neurobiological aspects of learning are incorporated into the NsLLT to provide an
understanding of learning that is based on how a student processes sensory information to create
perceptual patterns that are neuro-semantically (meaningfully) connected in highly contextual
ways to form concepts named by language and refined through pro-social interactions (Arwood,
1991, 2011, 2017; Arwood et al., 2015; Lam, 2017; Robb, 2016).
Visual or auditory concepts, as the third level of cognition according to the NsLLT, are
key to conceptual learning, whereas perceptual patterns, even as output patterns, are limited to
working memory and, therefore, subject to cognitive load production limitations. In education
terms, working memory and memory access limited by cognitive load requires that the pattern is
practiced and repeated so that recall is possible. Concepts, especially visual concepts, are stored
as semantic long-term memory, for which recall is more accessible (Brady et al., 2008; Jacobs et
al., 2018; Konkle et al., 2010). Learning, therefore, that is long-term, conceptual, and meaningful
requires that perceptual patterns overlap in contextual, relevant, pro-social ways to form concepts
that are named by language (Arwood & Robb, 2008; Barsalou, 1999; Bartolomeo, 2002; GreenMitchell, 2016; Hadie et al., 2018; Konkle et al., 2010; Merideth, 2017; Spencer, 2017).
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Language acquisition is a neurobiological and socio-cognitive learning set of processes in
the NsLLT (Arwood, 2011). Language mediates all behavior and academic performance, as a
mediator language is a mirror to the function of the brain, not the mind (Arwood, 1983). The
NsLLT postulates two types of conceptual thinking or metacognition: auditory and visual
concepts (Arwood, 1991). The brain’s sensory input for distance learning is visual input (light
and movement) and acoustic input (sound waves: time, tone, and pitch) (Anderson, 2015;
Arwood, 2011). These semantic features are processed bi-modally (Ghazanfar & Schroeder,
2006), meaning that visual input integrates with acoustic input simultaneously to form auditory
concepts (Arwood, 1991), or visual input overlaps with visual input to form visual concepts
(Arwood, 1991; Campbell, 2008; Gallistel & Matzel, 2013). Individuals who think with auditory
concepts can integrate sound (time) features conceptually with visual features. In contrast,
individuals who think with visual concepts integrate a combination of movement (spatial) and/or
light features to create perceptual patterns and visual concepts. Most students in schools today
rely on visual conceptual thinking (Keogh & Pearson, 2018; Lam, 2017). These aspects of the
neurobiological learning process are key to providing meaningful and appropriate interventions
and supports for student learners. Learners with visual metacognition acquire concepts best
through the spatial orientation of location, movement, figure-ground, and motion, and through
highly contextual settings with semantically related ideas (Lam, 2017; Meadan et al., 2011;
Spencer, 2017). In a classroom setting, a student with auditory metacognition may learn concepts
well through a lecture with limited context (non-story-like). In contrast, a student with visual
metacognition learns concepts well through contextual stories (who, what, where, when, why,
and how) or through drawing and writing about the relationships (agent, action, object) of the
concepts (Arwood, 2011; Robb, 2016; Spencer, 2017).
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English is an auditory-time-based language where time concepts (acoustic input has a
time feature) are regularly used to relay information and information with little context (Arwood
& Kaulitz, 2007; Weist et al., 1999). For example, the teacher walks into the classroom and says,
“Today, we are going to learn about photosynthesis.” There is little context provided. The
learners may be thinking about lunch, after school, what they were just doing, last class, etc. The
teacher “helicopters” the words about photosynthesis into the middle of the students’ thinking
images about other topics or ideas. Students are supposed to be able to make immediate meaning
out of the sound of the words. The educational content of lessons tends to follow the
characteristics of auditory English. These sound parts, such as words out of context like
“photosynthesis,” are also taught from parts to whole. For example, English is often broken
down into parts of processing words, assuming that learners process words “out of context” as
sounds. However, it is recognized that most of today’s learners think in visual metacognition
(Keogh & Pearson, 2018; Robb, 2016; Spencer, 2017). Visual metacognition integrates visual,
spatial, and other contextual sensory input (Arwood, 2011; Jacobs et al., 2018). The auditorytime-based nature of English, especially in classroom instructions, does not always align with the
visual, spatial, and contextual processes for visual metacognition. Memory is another aspect of
learning that is neurobiologically related to conceptual learning.
Within cognitive psychology, memory is associative, and pattern based. In other words,
memory is accessed associations between perceptual patterns (Anderson, 1978; Luck & Vogel,
1997). Neuroscience provides an understanding of the role of language and conceptual thinking
in semantic memory. Semantic memory or long-term memory is acquired through circuits that
semantically connect perceptual patterns (Howland & Wang, 2008; Pulvermüller, 2013). Longterm memory is related to spatial memory (Gallistel & Matzel, 2013), which means that long-
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term memory requires concepts or image circuits. Therefore, conceptual learning is connected to
long-term memory (Lam, 2016; Leonard et al., 2007). Semantic memory or long term memory
occurs through the use of language to name the thinking or conceptualization (Anderson &
Reder, 1974; Binder & Desai, 2011). So, language provides an avenue for long-term learning and
thinking. Thinking is predicated on the processing of sensory input. Different types of processing
will produce different types of images; motor movements are significant sensory input for visual
images or concepts (Anderson, 1974; Krüger et al., 2020). These images are conceptual and are
then named by language. The third and fourth levels of learning, according to the NsLLT, depict
learning as a visual or auditory concept named by language. Neurobiologically, concepts form
circuits, and language connects the circuits to form networks. Semantic memory allows the recall
or access to conceptual circuits and language networks, especially as the function of language is
accessed (Pulvermüller, 2013; Pulvermüller, 2005; Webster & Whitworth, 2012).
At the CTE school, the administration needed to provide strategies to teachers to make
the learning environment more neurobiologically meaningful for the students. The administration
provided professional development to teachers to address how students learn and how to
incorporate literacy-based teaching strategies into CTE classrooms. Likewise, there was a need
to provide interventions and supports for students to translate the auditory lessons into visual
patterns and concepts that are easier for most students to process neurobiologically. The
intervention strategies for students included various Viconic Language Methods (VLMs). The
administration at the CTE school provided this type of support through the NIS by incorporating
the NsLLT, specifically the use of VLMs that align the visual metacognitive strengths of the
learners with the language process that help most learners acquire the semantic features of
concepts for higher-order thinking and behaving.
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Use of Viconic Language Methods
Viconic Language Methods (VLMs) are intervention strategies that aid in the acquisition
of conceptual learning by translating auditory learning environments into visual thinking.
Spencer (2017) and Robb and Arwood (2016) described the use of VLMs for students in a
classroom designed to support behavior concerns. The article explained the benefits of using
VLMs to help students learn concepts and language that enabled them to be more successful
academically and socially. Likewise, Meredith (2017) described the use of VLMs as intervention
tools to support the language acquisition for students with anxiety to learn how to use strategies
and concepts necessary for success at school. Robb (2016) provided research that showed the
need and benefit of providing instruction that aligns with students’ neurobiological learning
strengths. Robb’s research showed that when instruction aligns with the visual learning strengths
of students, literacy and language function improve. Based on these studies and experience from
support for special education students at the CTE school, the NIS used VLMs as learning tools to
translate the auditory environment into meaningful visual input (Lam, 2017; Robb, 2016;
Spencer, 2017). The goal was to help students acquire conceptual thinking for better language
function.
To summarize, the NsLLT provides a more complete definition of conceptual learning by
integrating the tenets of learning from cognitive psychology, neuroscience, and language
literature. Neurobiologically, learning as postulated by the NsLLT is a four-tier process including
sensory input, perceptual patterns, concepts, and language. Conceptual thinking can be a visual
or auditory metacognitive process, but most students have visual systems (Arwood, 2011).
Having a visual metacognitive learning system in an auditory culture can present challenges,
neurobiologically and socially (Stevenson et al., 2014). However, learning opportunities can

33
align with the student’s neurobiological strengths, creating meaningful learning environments
(Arwood & Robb, 2008; Merideth, 2017). Learning environments that address the strengths of
the learner rather than deficits are more inclusive by nature (Daniels & Gamer, 2013).
Inclusion in Learning Environments
Inclusive education is the idea that all students are supported and included within the
general education setting to provide the most meaningful learning opportunities. In education
terms, inclusion includes promoting equal access and comparable activities throughout the
educational setting (IDEA, 2014; Section 504 of the Rehabilitation Act, 1973). This research is
addressing inclusion in the classroom within a system of level one interventions. Inclusion was a
CTE school goal because approximately 15% of the student population had a special education
identification, and those students needed to be included in the learning, not simply present.
Inclusion of special education students in general education settings and CTE settings effectively
increase student academic achievement and attendance (Casale-Giannola, 2020; Daniels &
Gamer, 2013; Hehir et al., 2016; Nind, 2011; Pirttimaa & Hirvonen, 2014; Theobald et al.,
2019). The benefits to all students of placing students with special needs in these types of
learning environments are evident (Hehir et al., 2016; Wigle & Wilcox, 2003).
Inclusive practices may also be a pathway to improving schools’ culturally responsive
practices (Bottiani et al., 2018). Special education is generally culturally disproportionate due to
the deficit model used to identify disabilities (Daniels & Gamer, 2013; Hehir et al., 2016; Nind,
2011). In contrast to inclusive practices are exclusion type supports, where students are removed
from certain learning environments. Exclusion requires that the problem with student success is
inherent in the student rather than the environment (Daniels & Gamer, 2013; Hehir et al., 2016;
Nind, 2011). Inclusive practices allow students to succeed by creating meaningful, relevant, and
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practical learning environments (Casale-Giannola, 2020). Research suggests that learning
environments can be changed or modified to meet the needs of all learners (Casale-Giannola,
2020; Cornelius-White, 2007; Tangen & Spooner-Lane, 2008). One way to meet the needs of all
learners is to implement learner-centered rather than teacher-centered classrooms. Learnercentered is a term that addresses inclusive environments by identifying and supporting student
learning (Brown, 2003; Brown, 2003; Schuh, 2004). Teacher-centered practices refer to the
input-output pedagogical teaching practices rather than learner-centered, based on the student’s
ability to use or process information. Inclusive practices also allow for intervention and support
to students based on the learning environment rather than a disability (Brown, 2003; Daniels &
Gamer, 2013; Garrett, 2008) through the roles of educators and paraeducators (Pirttimaa &
Hirvonen, 2014; Radford et al., 2015). Inclusive practices include the idea that interventions and
supports for students can be provided within a meaningful learning environment to provide
students with learner-specific strategies, like VLMs, that enable them to engage in learning
(Green-Mitchell, 2016; Spencer, 2017). These practices require support and intervention from
teachers and paraeducators (Radford et al., 2015; Wigle & Wilcox, 2003).
Inclusion requires more focus from special education teachers to provide consultative or
collaborative support to general education teachers (Wigle & Wilcox, 2003). Inclusion also
requires a change in how educational paraprofessionals (paras) provide intervention and support
to students (Radford et al., 2015). Within an inclusive practice model, special educators have a
consultative and collaborative role in supporting the teacher (Pirttimaa & Hirvonen, 2014;
Radford et al., 2015; Wigle & Wilcox, 2003). The roles of paraeducators are also different than
in typical learning environments. For paraeducators to successfully meet students’ needs and
identify and utilize students’ strengths in highly contextual learning environments, they need to
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have extensive training in how students learn (Radford et al., 2015). Radford et al. (2015),
suggests that paras should have professional development opportunities to learn theories and
strategies to support how students learn conceptually.
Inclusion requires more than simply keeping all students in a classroom. Inclusion
requires that staff understand how to support student learning (Brown, 2003; Radford et al.,
2015). The NIS intentionally provided training and learning opportunities for staff to learn about
VLMs, the NsLLT, how language mediates thinking, and how memory relates to learning.
Behavior Goals in MTSS
The following sections analyze how MTSS structures incorporate the dominant paradigm
model of learning along with how these systems intervene and measure student success,
specifically achievement, behavior, and retention. MTSS is a system designed to prevent and
address academic concerns, behavioral issues, and mental health challenges that students face
(McIntosh et al., 2014). MTSS systems use a variety of intervention structures to provide support
for students. The most common structures are Response to Intervention (RtI), School-Wide
Positive Behavioral Intervention Supports (SWPBIS), and Social-Emotional Learning (SEL).
These intervention structures identify students who demonstrate unwanted behaviors, and the
interventions explicitly teach correct behavior (Debnam et al., 2012; Horner & Macaya, 2018;
Sugai & Horner, 2009). The unwanted behaviors could be related to academics, compliance to
expectations, or social interactions. Many schools use RtI as a structure for identifying and
intervening with students’ academic needs, SWPBIS to address the behavioral expectations and
consequences for students, and SEL programs to support and teach expected social behaviors and
skills. RtI is a tiered structure within schools to identify students who struggle with academics,
originally reading, and provide increasingly intensive interventions until they demonstrate
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academic proficiency (McKenzie, 2010). RtI interventions usually include specialized programs
or classes that explicitly teach deficient skills. If students continue not to make progress, they are
referred for special education services and may be removed from the general education settings
(Fuchs & Fuchs, 2006; Kavale & Spaulding, 2008). SWPBIS is a system that prevents problem
behaviors and teaches social competency (Flannery et al., 2013). SWPBIS relies on school-wide
initiatives that model and reinforce appropriate behaviors and discourage or discipline unwanted
behavior (Eklund & Tanner, 2014; Noltemeyer et al., 2019). The research suggested that
SWPBIS systems do not consistently align with disciplinary procedures, which results in student
exclusion from learning environments when they do not meet the expectations for behavior
(Bottiani et al., 2018; Haymovitz et al., 2018). SEL is defined as supports and interventions that
enhance students’ ability to think, feel, and behave (Zins et al., 2007). Students are explicitly
taught social competency skills designed to change student behavior. However, when students’
behavior does not match the expectations, either disciplinary actions occur, or students are
removed from learning environments to receive additional support for social/emotional skills
(Higa-Mcmillan et al., 2016).
The goal of MTSS is to teach behavior so that students can attend to the classroom to
develop the cognitive skills, social awareness, and decision-making skills to be effective in
schools (Bohanon et al., 2006; Scott et al., 2010). Researchers claim that student learning
increases when student behavior improves (Eklund & Tanner, 2014; Freeman et al., 2016;
Horner & Macaya, 2018; Sugai & Horner, 2009). Researchers use reduction in unwanted
behavior, specifically reduction of office discipline referrals, to measure changes in behavior that
support the effectiveness of the MTSS (Eklund & Tanner, 2014; Flannery et al., 2014; Goldberg
et al., 2018; Horner & Macaya, 2018).
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Cognitive Psychology Assumptions
The theoretical foundation within MTSS systems is based on the cognitive psychology
assumption that teaching and learning are the same (Bohanon et al., 2016; Sink, 2016). One
assumption is that teaching and learning are viewed as the same process because learning is
measured by the student’s ability to create products (learning) that match what the teacher has
taught (Arwood & Robb, 2008; Hadie et al., 2018; Maniglia, 2017). This assumption also relies
on associative learning or reinforcement learning (Gallistel & Matzel, 2013). MTSS models
intend to reinforce appropriate student behavior.
The dominant theoretical approach to learning in MTSS structures is that students learn
to behave through reinforced expectations (Horner & Macaya, 2018), improving student
achievement. The relationship between behavior and learning is a result of modeling expected
behavior that students are encouraged to practice (Horner & Macaya, 2018), which is an aspect
of behaviorism theories (Bargh & Ferguson, 2000; Forsyth & Eifert, 1996) and is commonly
referred to as an input-output type of learning (Arwood & Young, 2000; Gallistel & Matzel,
2013; Robb, 2016). However, an MTSS based on language acquisition (NsLLT) would consider
using language for improved literacy, where thinking also improves behavior.
Measure of Student Success
MTSS can support all students when the structure matches that of clinical models that
prevent, intervene, and care for all students’ needs when the priority of the systems is to identify
and address the barriers to learning, like inappropriate behavior, limited social skills, and mental
health challenges. To support the complex needs of all students, schools need to focus on
removing barriers that prevent students from being successful (Adelman & Taylor, 2002). There
needs to be a systematic way of identifying, intervening with, and supporting all students
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(Adelman & Taylor, 2002; Atkins et al., 2010; Kilgus et al., 2015). MTSS systems, typically,
require a process of universal screening that will identify academic, behavioral, or mental health
concerns (Splett et al., 2018). However, some screening methods may only identify academic
and behavioral concerns. In some situations, students who are screened and identified as needing
additional intervention are labeled as at-risk and often leave general education settings for
alternative schools (Mellard et al., 2016). In other cases, as a result of how MTSS structure
addresses academic, social, behavioral, or mental health concerns, students receive disciplinary
consequences that exclude them from learning environments (Kearney & Graczyk, 2014;
Vincent et al., 2011). Because systems identify behavioral deficits rather than learning strengths
(Kilgus et al., 2015; Kilpatrick et al., 2018), identifying how students learn through their
strengths lacks the systematic evaluation of student barriers in typical MTSS systems (Romer et
al., 2018).
MTSS systems typically measure student success through retention, achievement, and
behavior referrals. If a student lacks in one of these areas, then explicit teaching is used for
achievement and/or behavior/social skills. Achievement is typically measured through grades
and through standardized achievement tests. Typically, grades are derived from how well
students can match the products related to what was taught (Lalley & Gentile, 2009). This is
commonly referred to as an input-output model of teaching and learning (Commons et al., 1998;
Gallistel & Matzel, 2013; Jaskowiak, 2018; Robb, 2016). The input of academics is given in
explicit teaching of skill sets or patterns that students will give back. This paired learning is
increased through a system of reinforcement in a social context (Bohanon et al., 2006; George et
al., 2003). The interdependence between achievement and behavior uses the same assumptions.
For example, an improvement in achievement results from improving behavior and/or social-
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emotional skills (Wiest et al., 2001). Moreover, the improved behavior should show better
achievement. However, the studies related to SWPBIS and SEL programs have mixed results as
to the effectiveness of these intervention models on the academic success or achievement of
students (Becker & Domitrovich, 2011; Bradshaw et al., 2010; Domitrovich et al., 2008;
Goldberg et al., 2018; Noltemeyer et al., 2019). There is limited consistency in the teaching of
social skills related to academics, and there is limited standardization of what constitutes
appropriate social/emotional behavior (Eklund et al., 2018; Horner & Sugai, 2015; Sugai &
Horner, 2009).
MTSS systems also track student retention to measure the success of interventions
(Flannery et al., 2014; Swain-Bradway et al., 2014; Zaff et al., 2017). One purpose of MTSS
structures is to reduce the number of students who drop out of school. Retention in education is
the idea that students remain in school and are successful instead of struggling in school and
dropping out. Retention is a common measurement of school success and is often used to
measure the effectiveness of school-wide support systems (Saenz, 2013; Sulkowski & Michael,
2014b). However, research is mixed as to the effectiveness of school-wide intervention systems
on high school retention. It is clear that student dropout rates result from failures within the
system and that increasing attendance should improve retention, but additional connections are
limited (Freeman et al., 2015; Jean-Pierre & Parris-Drummond, 2018). Much of the challenges to
implementing MTSS structures in high school settings is aligning the interventions to the
discipline systems. When removal from school is the primary disciplinary action, it is
challenging for educators in those systems to teach students (Bradshaw et al., 2010; Flannery et
al., 2009; Horner & Macaya, 2018). Improving retention and discipline systems are often
counterproductive, requiring students to maintain pro-social behaviors in a system that relies on
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rewards and punishments that may not be implemented pro-socially (Haymovitz et al., 2018;
Jean-Pierre & Parris-Drummond, 2018). For students to remain in school, skills for appropriate
behavior and social skills must be taught, but research suggests that even in well-implemented
MTSS programs, retention of high school students is still problematic (Flannery et al., 2014;
Sulkowski & Michael, 2014b). Research studies also suggest that alternative schools with
inclusive meaningful supports are a common resource for students who were unsuccessful in
MTSS schools (Pirttimaa & Hirvonen, 2014).
Methods for Interventions
One of the challenges schools face when implementing an MTSS model is the fidelity of
implementation (Bruhn et al., 2015). Since there are various strategies and methods used to
support students within typical MTSS, the fidelity of implementation can vary. Some examples
of utilized strategies include classroom behavioral management (typically a system of rewards to
reinforce appropriate behavior), or the Good Behavior Game (GBG) or Check-in Check-out
(CiCo) systems for additional reinforcement of appropriate behaviors (Adamson et al., 2019).
Some of the methods used to address mental health concerns and social-emotional struggles
include Functional Behavioral Analysis (FBA) and Cognitive Behavioral Therapy (CBT), both
of which are rooted in behaviorism principles. Social-emotional learning strategies include
various classroom curricula focused on multicultural relationships or emotional regulation skills
(Durlak et al., 2011). Many SEL programs are specific to an area of need, like bullying
prevention programs, suicide prevention programs or groups, and restorative practices (Acosta et
al., 2019; Benner et al., 2013; Mok, 2019). Despite the plethora of programs, strategies, and
methods for teaching social skills and behaviors, there is a lack of assessments to measure
effectiveness.
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Identification of Needs
Part of what makes an MTSS a systematic approach to intervention is the means of
identifying and measuring student need. Although the input-output model of learning can lead to
deficit-based reactions to behavior and learning, most MTSS research suggests these systems
effectively support student success (Horner & Sugai, 2015; Mcintosh et al., 2006; Walker et al.,
1996). The deficit-based procedures of most MTSS suggest that systems for intervening with
student needs are not fully equitable since the students identified in need are those with deficient
skills. Students who are perceived as deficient in an academic or social area are subsequently
affected by disciplinary consequences. The deficit-based reactionary nature of discipline limits
the equity of interventions. Despite these limitations, research supports MTSS structures as
effective means of supporting retention, achievement, and behavior. This suggests MTSS
structures may be effective in terms of student success measures without necessarily providing
inclusive learning environments that support all students’ learning needs. Therefore, the
disconnection between student success measures and learning may result from the theoretical
foundation of learning within MTSS systems.
Similarities between MTSS and NIS
One similarity between the NIS and typical MTSS models is the public health structure of
systemization (Bradshaw & Pas, 2011; Sulkowski & Michael, 2014b). The systemization
includes the identification of students’ needs. However, the NIS uses different tools to identify
student needs (McIntosh et al., 2010): progress monitoring, providing intervention, and using
data collected throughout the process to monitor, change, and address student success (Bradshaw
& Pas, 2011; Mellard et al., 2012; Walker et al., 1996b). Like most school-wide systems, the NIS
incorporates learning opportunities for staff to create a shared language and common
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understanding of the initiatives and supports used to encourage student success (Dulaney et al.,
2013). Based on the research discussed previously, the NIS measures student success using the
three most common success factors used to show the efficacy of MTSS: behavior, retention, and
attrition. The previously mentioned research also suggested that inclusive practices are becoming
important aspects of intervention systems (Goldberg et al., 2018). Due to the school’s Career and
Technical Education perspective, where the NIS is implemented, inclusive practices are even
more necessary because there are no options for removing students from the learning
environment and very limited options for providing alternative learning experiences (Theobald et
al., 2019). Some models of intervention like RtI are specifically intentional about creating
alternative learning environments rather than strictly inclusive environments (Fuchs & Fuchs,
2017). Even where the NIS is similar to typical MTSS, there are significant differences.
Difference between MTSS and NIS
As the previous research has demonstrated, the main difference between the NIS and
typical MTSS is the theoretical approach to learning. Research into MTSS models showed no
systems that incorporated the NsLLT as a framework for learning. The NsLLT provides a
theoretical basis for learning that moves beyond rote or associated learning to conceptual
learning mediated by language for long-term or semantic memory (Arwood, 2011; Arwood &
Young, 2000; Lam, 2017; Robb, 2016; Spencer, 2017). Because of this foundational
understanding of learning, staff throughout the CTE school are using VLMs and strategies that
support visual metacognition of students to help students acquire conceptual thinking and
language rather than using reinforcement or skill development to teach students appropriate
behaviors (Adamson et al., 2019; Spencer, 2017). The paraprofessionals, administration, and
many of the teachers understand how students learn neurobiologically and socially due to
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professional development and coaching conversations related to the principles of learning from
the NsLLT. As a result of understanding learning principles, the staff can provide supports and
interventions that build upon meaningful experiences in highly contextual/relevant classrooms so
that students can build semantic relationships between what they are learning and doing. These
meaningful, relevant, and practical learning experiences and supports that align with the
students’ learning abilities allow students to access long-term semantic memory. This is different
from many intervention programs with typical MTSS, which rely on practice, repetition, and
reminders to maintain appropriate behavior or social skills (Benner et al., 2013; Pitts et al.,
2018). Table 2.1 illustrates the differences between the NIS and typical MTSS.
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Table 2.1
Synthesis of Learning Theory and Methods
MTSS
Sensory input:
Sensory input for learning is
acoustic input (sound) and
visual input (Anderson, 2015).

NIS
Level one learning – Sensory
input:
Sensory input results in different
mental images (Damasio, 2003).
Neuroplasticity is related to a
person’s ability to integrate
sensory input (Boyce, 2016).
Sensory input must be integrated
neurologically (Stevenson et al.,
2014).

Methods
In American
education, classroom
instruction is
typically very
auditory (soundbased with limited
context) (Robb,
2016).
Classroom
instruction and
interventions can
include more visual
features (visual
sensory input) (Lam,
2017; Robb, 2016;
Spencer, 2017).
Associative memory
accessed through
pattern repetition
(Anderson, 2015;
Anderson & Bower,
1972; Anderson &
Spellman, 1995).

Perception:
“stimulus features and context
combine to determine
perception” (Anderson, 2015, p.
49).
Perception is closely linked
with the Theory of Mind, which
connects behavioral output or
actions with how the brain
experiences perceptions
(Gallistel & Matzel, 2013).

Level two learning –
Perceptual patterns: “The greater
the subjective need for a socially
valued object, the greater the
role of behavioral determinants
of perception (Bruner &
Goodman, 1947, p. 39).
Perceptional patterns are
multimodal – acoustic and visual
or visual and visual (Ghazanfar
& Schroeder, 2006; Robb,
2016).

Perceptual patterns
are formed through
overlapping sensory
input (Arwood,
1991, 2011).
Patterns need to be
copied, replicated,
practiced, or
reinforced to
maintain (Anderson,
2015; Arwood,
2011; Arwood &
Kaulitz, 2007;
Bookheimer, 2002;
Robb, 2016).
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The MTSS do not have a third
or fourth level of learning

Level three learning –
conceptual circuits:
Perceptual patterns layer to form
visual or auditory conceptual
circuits (Arwood, 1991, 2011).

Methods to acquire
conceptual learning
include Viconic
Language Methods
(Lam, 2017;
Merideth, 2017;
Robb, 2016;
Spencer, 2017).
Literacy is a means
of identifying
conceptual learning;
literacy includes the
ability to: read,
write, view, speak,
think, listen and
calculate and draw
(Robb, 2016).

Level four learning – language
function:
Language names concepts
through a social process of
refinement and acquisition
(Arwood, 2011; Pulvermüller,
1999; Pulvermüller, 2012).
Language networks are the
connection of multiple
semantically related conceptual
circuits (Pulvermüller, 2005).

Methods for
acquiring language
include natural
language, or a
persons’ thinking
used to refine
conceptual
relationships.
Concepts are
acquired through
meaningful
connections,
semantic refinement,
practical application
of learning (Arwood
& Robb, 2008; Lam,
2017).

Conclusion
Neurobiologically, conceptual learning is a process of acquiring language through four
levels of learning: sensory input, perceptual patterns, concepts, and language. Learning is also a
socio-cognitive process in which pro-social learning is acquired through the assignment of
meaning in relevant and contextual ways. Conceptual learning utilizes long-term semantic
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memory. The NIS uses intervention methods that empower students to learn how to think and
behave pro-socially and acquire industry-academic language within meaningful, relevant,
practical classrooms. Therefore, if the NIS is effective, then behavior, achievement, and retention
measures of success should continue to improve.
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Chapter 3: Research Design and Methodology
This chapter provides the research design and data analysis methods used to address this
research’s purpose and support the specific research questions. The purpose of this study was to
investigate in what ways the Neuroeducation Intervention System (NIS), a school-wide
intervention system that focuses on conceptual learning, is effective, as indicated by multiple
measures, including staff perceptions, program completion (retention), industry certification
(achievement), and appropriate behavior (referrals). As an active participant in this research the
methodological approach and the research design provide a distinct explanation of my role in
implementing the NIS and my role as a researcher investigating the efficacy of the system
(Spradley, 1980). The methodological approach of this research aligns with Creswell’s (2013)
definition of a case study “as a qualitative approach in which the investigator explores a bounded
system (case)… over time through detailed, in-depth data collection involving multiple sources
of information” (Merriam, 2016, p. 40). As a case study the interviews are the primary source of
information to build the rich description of the NIS. The quantitative institutional data analysis
was approached descriptively to add to the case. The case study approach to this research was
used to provide a thorough and rich description of the NIS, including the neuroeducation focus
within special education prior to 2019-20 school. Since the NIS is a theoretical framework
developing an understanding of the case and how it changed was necessary to investigate the
research questions in this study. The NIS is a single-bounded case; it is bounded within the CTE
school for the 2018-2019 and 2019-2020 school years. The investigation of the case included a
descriptive approach to analyzing the data from multiple sources of information to develop the
rich description and themes of the case (Merriam, 2016). The case study sources of information
included interviews with the Intervention Team (three administrators, one instructional coach and
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one success advocate), and three teachers who piloted Neuroeducational classroom practices as
part of the special education interventions before the implementation of the NIS in the 2019-20
school year. The institutional data includes two years of institutional student data from 2018-19
and 2019-20 for comparing student success factors, including achievement (certification and
grades), retention (attrition and grades), and behavior (office discipline referrals). A qualitative
descriptive analysis of staff interviews was supplemented with a descriptive analysis of
quantitative data related to behavior, retention, and achievement to create a rich description of
the Neuroeducation Intervention System to address this study’s research questions: In what ways
is the NIS effective based on perceptions of staff along with measurements of retention,
achievement, and behavior referrals? The following questions support the overarching research
purpose: In what ways is the NIS effective?
1. What are the perceptions of the staff (intervention team and teachers piloting languagebased interventions), as indicated by virtual one-on-one interviews and supported by their
shared evidence of what they did with the language strategies through shared artifact
exhibits?
2. In what ways did the students’ program completion (retention) change after the
implementation of the NIS, as measured by student attrition data (student withdraw count
and reason) and program completion grades?
3. In what ways did students’ industry certification (achievement) change after
implementation of the NIS, as measured by industry certification exams (programspecific exams and 21st-Century certification) and college/industry equivalency grades?
4. In what ways did student behavior change after the implementation of the NIS, as
measured by office discipline referrals?

49
Setting & Participants
The CTE school in this study was a unique general education setting. As a consortium
school, the CTE school contracted with multiple school districts within the county, serving a
geographically broad and culturally diverse region. It served juniors and seniors in high school
for half the day, the other half of the day students spent at their comprehensive sending school.
The CTE school had 15 career and technical programs, ranging from cosmetology to
construction and medical science to engineering. Each program had student success measures,
including specific industry certifications, development of industry language, and skills and
professional behavior. Due to the CTE school’s unique attributes, the structure of the NIS was
created to align with the program and consortium requirements of the school. The CTE school
has a moderate sized staff there are 23, with 3 paraeducators and 12 pro-techs (industry specific
paraeducators).
The participants in the interviews included three teachers and the intervention team,
composed of the three administrators at the CTE school, the instructional coach, the student
success advocate. Due to the role of the intervention team in implementing the NIS, this team’s
perspective was crucial for developing a rich understanding of the effectiveness of the NIS. In
addition, three teachers who have been piloting language-based support methods within the
programs for at least all of the 2019-2020 school year were included in the interview process to
provide a teacher perspective on the efficacy of the NIS. The administrative perspectives on the
efficacy of an MTSS may be limited due to the inherent interest in success. Therefore, teacher
perceptions are additionally beneficial in creating a holistic description of the efficacy of the NIS
(Erickson et al., 2012). Although the special education team was part of the intervention team,
they were not part of the interviews. The special education team has operated with a
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neuroeducation intervention framework for many years. Due to my supervisory role with the
paraeducators, the paraeducators were excluded from the interview portion of this research.
The interview participants were chosen for a number of reasons. They participated in the
study as part of a convenience sampling, in that they were available to participate in the study as
part of the present (2020) staff. The participants also represented the varied perspectives of the
intervention team including teachers, administration, classified staff, and instructional support.
The participants in the interviews are representative of the work experience of the staff at the
CTE school and provide a variety of expertise. Of the 23 teachers at the school, seven teachers
were piloting neuroeducational strategies at the start of the 2019-20 school year and were
currently employed at the CTE school at the start of the 2020-21 school year. The staff that
participated in this study had an average of 8 years working at the CTE school ranging from 1
year to 17 years. The teachers averaged 10 years at the school. The staff had over 20 years on
average of experience in education. All but two of the staff had some professional development
training (outside the CTE school) in neuroeducation and the NsLLT (both administrators without
neuroeducation background were employed at the CTE school less than 2 years at the time of the
study).
Qualitative Data
Data Collection
The following data were collected between August 26, 2020 (when the IRB approved the
research study) and October 31, 2020. The staff interviews were conducted in October using an
interview protocol with six questions designed to identify staff views and perceptions on the
efficacy of the NIS during the 2019-20 school year. See Appendix B for the interview protocol.
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The staff that was interviewed included three CTE teachers (T1, T2, and T3), the student success
advocate (A5), the instructional coach (A4), and three administrators (A1, A2, A3).
The qualitative data collected for this study included Zoom recorded interviews with each
of the 8 participants. Each interview was approximately 30 minutes. The Zoom platform used to
conduct the interview recorded and transcribed the interviews. An interview protocol was used
for each of the interviews; see Appendix B. During the interviews, all of the staff referenced
specific artifacts or stories in their discussion of the NIS. These artifacts were collected and
included for analysis in Chapter 4. All of the referenced artifacts were collected either from the
NIS shared Google Drive or from intervention files collected by the Intervention Team as part of
the institutional data of the NIS. To add to the rich description of the NIS, artifacts saved as
institutional data in the shared Google Drive or in files by the intervention team were included
for analysis. As the interviews were conducted, if the participants referenced artifacts or the use
of specific language-based strategies collected as part of the NIS data monitoring process, then
the referenced artifact or document was collected for analysis. In addition to referenced artifacts
interview memos notes were collected. The following is a description of the artifacts and
documents collected within the NIS data monitoring process that could be referenced during
participant interviews. The intervention team collected notes, student work samples, and teacher
correspondence in a shared Google Shared Folders. A Google Sheet was used to track the type of
intervention and effect of the intervention on student learning as part of the progress monitoring
protocol. Additionally, examples of classroom instruction using VLMs and metacognitive
learning strategies were collected by the intervention team as part of professional development
and instructional coaching, these artifacts were recorded and shared through Google Shared
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Folder. Not all of these sources of data were included in analysis but were available for use if
referenced by the participant during the interview.
To address the purpose of this study: In what ways is the NIS effective? Research
Question 1 allowed the researcher to understand, using themes from the interviews, the staff
perceptions regarding their thinking about the NIS effectiveness. The interviews with the staff
were designed to elicit responses regarding the perceptions of participants related to the
implementation of the NIS, the stories and examples of student supports and interventions, the
use of language-based interventions, and the perceptions of students’ success to develop an
understanding of staff perceptions regarding the efficacy of the NIS (Appendix B). The
participants were asked the following questions:
1. Please share what it was like to transition to the NIS.
2. Based on your role within the school, how do you think the NIS has affected students in
terms of learning, behavior, achievement, or retention?
3. Thinking back to the 19-20 school year when students were on campus (pre-COVID), tell
me about what you saw from students, in terms of learning, as a result, or part of the
school-wide intervention supports.
4. Please share any stories, examples, or artifacts that relate to your understanding of
language-based interventions to support student success.
5. How do you think the NIS is the same and/or different from the supports or interventions
provided prior to the 2019-20 school year?
6. Can you share any additional artifacts or stories that you think highlight the effectiveness
of the NIS?
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This research study was conducted in a shortened time frame due to the increased
challenges educators at the CTE school faced with distance learning policies related to COVID19. The Institutional Review Board (IRB) approval was received on August 26, 2020, to start the
research (see Appendix A). Once the study was approved, it was imperative to collect the data
quickly, especially the interviews, since the case-study was bound to the 2018-19 and 2019-20
school years, and the 2020-21 school year was about to begin. The institutional data, including
student grades, office discipline referrals, industry certification exams results, and student
attrition data, were collected from the registrar on August 28, 2020. The next key step in the
process was to schedule and conduct interviews with the CTE school staff. The first step was to
invite the teachers who piloted language-based intervention strategies in the classroom as part of
the special education inclusive practices prior to the implementation of the NIS. During October,
the interviews were scheduled with all three administrators, the instructional coach, and the
student success advocate and three participating teachers. After conducting the interviews, they
were transcribed and sent to each participant for the option to member check. The following
section describes the methods and process for the qualitative data analysis.
Data Analysis
To develop a thick description of the NIS, the researcher analyzed multiple sources of
data from within the NIS at the CTE school and established themes that were aligned to the
review of the literature. The interviews discussed previously were analyzed to addressed
Research Question 1: What are the perceptions of the staff (intervention team and teachers
piloting language-based interventions), as indicated by virtual one-on-one interviews, and
supported by their shared evidence of what they did with the language strategies through shared
artifact exhibits? The staff responses provided a basis for both a description of the perceptions of
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staff related to efficacy and an understanding of the theoretical approach to conceptual learning
as the basis for the NIS.
The analysis of these interviews was supplemented with artifacts referenced by
participants and related to each participant’s experience. The interviews and artifacts were
analyzed inductively using Saldaña’s first and second cycle coding to identify themes (Saldaña,
2013). According to Saldaña, the first cycle of coding was a descriptive coding process to
identify codes (Saldaña, 2013). As a researcher with a visual-movement access learning system, I
did not use a software program for the coding process. Rather, I used conceptual
images/drawings to describe each comment in the interviews. The first cycle of coding was a
descriptive almost verbatim visual cartoon of the participant responses. The visual cartoons were
refined into representative visual images (much like phrases would be condensed into words,
only the visual images allowed for conceptual consistency). Through the reiterative process of
refining the codes, these conceptual images were refined into a representative image that became
a code used to describe each participant’s response. There were 18 codes that appeared
consistently through staff responses. Table 3.1 shows the descriptive codes that were identified
through a reiterative analysis of the interviews and artifacts. The codes are visual representations
of the concepts described by the participants during the interviews. The chart also shows themes
that were formed from the codes.

55
Table 3.1
Visual Codes and Themes
Visual descriptive codes

Theme
Theme One: NIS
Structure

Description

The support
structure or
systems of
organizing
supports and
interventions

Referenced
previous school
years,
including
support and
special
education

Means of
identifying
student needs
and strengths

Reference to
support,
intervention,
or
identification
of student and
staff needs

Reference to
teacher support
and staff
empowerment

Described roles
and
responsibility
of the
intervention
team

Unified
approaches and
teamwork of
staff

Relationships
between
students,
teachers,
intervention
team, and
administration

Consistency,
reliability,
trustworthiness of
staff to teachers
and students

Products,
outcomes,
results of
teaching and
learning

Discussion of
learning and
conceptual
thinking

Reference to
memory,
learning, and
retention

Described
theoretical
principles of
learning,
referenced
NsLLT

The described use
of VLM or time
management or
other languagebased
interventions

Referenced
students’
success when
they trust
others.

Student
independence,
individual
strengths, and
supports

Student
empowerment
encouragement,
professionalism

Reference to
all students or
any student
being
successful

Theme Two:
Roles and
Relationships
Description

Theme Three:
Theoretical
Application

Description

Theme Four:
Student
Success
Description
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As part of the second cycle coding process theming, I used the Viconic Language Method
of flowcharting to thematically (rather than categorically) organize the codes into themes. By
visually organizing the theming process, each code was sorted into a theme based on similar
contextual features. Each of the themes established provided an interpretation of the interviews
that allowed for a robust analysis of the NIS. The artifacts were analyzed and matched to the
established theme during the second cycle of the coding process.
The purpose of analyzing staff perceptions on the efficacy of the NIS, including
implementation, examples, language-based interventions, and student success as part of the NIS,
was to provide a description of the intervention system’s design. The purpose of the NIS was
established by providing the theoretical alignment to the neuroeducational framework and
providing context and description of how the NIS focuses on conceptual learning as a
fundamental component of the NIS, different from the other MTSS.
Quantitative Data
Data Collection
The following section addresses the methods for investigating Research Questions 2
through 4. As a single case study, the second source of information used to develop an
understanding of the efficacy of the NIS was the student success data collected by the CTE
school. According to the MTSS research, student success data is used to evaluate school-wide
support systems (Becker & Domitrovich, 2011). For this study, the student success measures are
retention, achievement, and behavior, which align with the typical measures addressed in the
literature (Bottiani et al., 2018). Descriptive statistics of grades and student attrition (withdraw)
data were used to describe program completion to show retention. Descriptive statistics of
program-specific certification exams and 21st Century Certification and grades were used to
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describe industry certification to show achievement, and descriptive statistics of the number of
office discipline referrals were used to describe behavior. All of these institutional data were
collected for the 2018-19 school year before the NIS and the 2019-20 school year, the first year
of the NIS.
The Research Question 2 is: In what ways did student’s program completion (retention)
change after the implementation of the NIS, as measured by student attrition data (student
withdraw count and reason) and program completion grades? To address this question, retention
was measured through school-wide attrition data, which included the number of students
withdrawn and the reason for withdrawing provided by the student or counselor along with
academic grades. Before the NIS, when students withdrew from the CTE school, the student or
counselor was required to provide a reason for the withdrawal; this information was recorded
with the school registrar as part of the process for allowing the student to return to the sending
school.
As part of the NIS data tracking process, for students to withdraw from the CTE school,
each student must meet with an administrator to identify if there were alternatives to
withdrawing. Also, students or the administrator who met with the student completed an exit
survey that included the reason for withdrawing. Additionally, within the protocols of the NIS,
the exit survey included additional questions, and teachers were also given the opportunity to
complete a survey identifying why the student withdrew from the program. This study collected
both the number of students who withdrew prior to the end of Semester 1 for the 2018-19 and
2019-20 school years and the reasons for returning to the sending schools. The data were
collected and recorded by the registrar at the school and were shared with the administration and
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the intervention team. The reasons for students withdrawing were coded into themes that
represent the top reasons students left the CTE school.
In addition to the number of students who withdrew from the CTE school and the reasons
for withdrawing, retention was also measured through program completion. Student success at
the CTE school is more than simply maintaining enrollment. It is about successfully completing
the program with a passing grade (A, B, or C). At the CTE school, special education students can
also receive a P (passing) grade. P grades are given with approval from the sending school and
special education team because the student was receiving modifications to the curriculum in line
with their IEP. P grades were only given to students receiving Level 3 intervention within the
NIS. For program completion, A, B, C, and P grades were considered as completing the program.
This study analyzed Semester 1 grades for the 2018-19 and 2019-2020 school years. Semester 1
grades were used to show program completion to maintain consistency of comparison. As a
result of COVID-19 and remote learning policies during the 2019-20 school year, students were
not allowed to receive a grade lower than what they received at Semester 1. The registrar
recorded all of this data, and it was shared with the administration and the intervention team.
The Research Question 3 is: In what ways did student’s industry certification
(achievement) change after implementation of the NIS, as measured by industry certification
exams (program-specific exams and 21st-century precision exams) and college/industry
equivalency grades? To address this question, the CTE school collected student achievement
data, much like typical MTSS systems, by analyzing standardized test results and grades. The
21st Century Certification is a standardized exam that the CTE school used as a measure of
industry certification along with program-specific industry certifications. Students take the 21stCentury Certification at the beginning of the school year and again at the end of the school.
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Students who did not receive a certification on the posttest have the option of re-taking the exam
an additional time before the end of the school year. Students need a 76% to receive a passing
grade and certification. Each program also has industry-specific certifications taken by students.
These data were reported to the administration. The registrar also recorded this data. For this
research, certification scores from the 2018-19 and 2019-20 school years were used to compare
certification as a measure of achievement from prior to the NIS (2018-19) and during the NIS
(2019-20) school years. The COVID-19 pandemic placed restrictions on collecting data from
21st-century certification testing at the end of the 2019-20 school year, along with limited testing
opportunities for industry-specific exams. The available data were sorted and organized to
compare industry certification for students receiving special education support prior to the NIS
(equivalent to level two and three intervention), for all students within the school prior to the NIS
(equivalent to level one), and for all students within the school after the NIS. This allowed for
distinctions between improvement based on the intervention and methods associated with the
NIS.
In addition to certification exams, college/industry equivalency grades were used to
measure achievement. At the CTE school, B or better grades are required for college/industry
equivalency. Therefore, only A and B grades are included for achievement data for the purpose of
this research. Semester and final grades were used to show changes in achievement between the
2018-19 and 2019-20 school years to provide additional information about the effectiveness of
the NIS on student achievement. COVID-19 grading policies influenced grades but not
necessarily college equivalency for the end of the 2019-20 school year.
The Research Question 4 is: In what ways did student behavior change after the
implementation of the NIS, as measured by office discipline referrals? Office discipline referrals
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collected by the administration at the CTE school were used to address this question. Prior to the
NIS, discipline referrals were handled by an administrator or the special education teacher. When
the administration was involved in a discipline-related issue, there was a discipline referral form
completed; these files were stored with the administrators and were used to count the number of
discipline referrals each year. Prior to the NIS, behavior-related issues that did not warrant
administrative involvement were handled as part of special education intervention using
classroom support strategies. These behavior incidents were recorded using the special education
support data tracking procedures (a shared spreadsheet for support and interventions). As part of
the NIS, there is a school-wide protocol for referring students to administration for discipline or
behavior-related issues. Teachers could fill out a referral sheet and give it to an administrator or,
typically, teachers email or call the administrator and explain the situation. The administration
records these behavioral referrals through a data tracking spreadsheet. After the implementation
of the NIS behavior, each incident was addressed concerning safety, thinking (cognition), and
social/interpersonal relationships. Many behavior-related issues were discussed during regular
intervention team meetings to establish appropriate support for the students. To report behavioral
concerns, teachers could call, email, complete a referral form, complete a support form, or talk to
someone on the intervention team to identify behavioral concerns. All concerns were recorded
and documented on the intervention team tracking sheet and paper copies of all written discipline
referral sheets used by the administration. If the student’s behavior violated a safety policy, the
student was suspended. However, all other behavior-related referrals were incorporated into the
support system, and students were provided appropriate language-based interventions. For the
purpose of this study, the number of office discipline referrals was compared for the 2018-19
school year prior to the NIS with the 2019-20 school year that started the NIS. Office discipline
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referral data included a comparison of written office discipline referrals using the administration
files to mark the reason and the number of discipline referrals, along with discipline and
behavioral supports recorded through the special education data tracking protocol, for the 201819 school year. Office discipline referrals recorded through the discipline referral protocol
recorded by the administration and the Intervention Team were used to mark the reason and
number of discipline referrals for the 2019-20 school year.
Data Analysis
The following sections describe the process for analyzing student success factors as part of
the rich description of the NIS. The descriptive statistics for program completion, industry
certification, and behavior were analyzed in relation to the Review of Literature to address
Research Questions 2 through 4.
To manage the data, I used Excel to organize raw data. Student grades were provided as an
Excel sheet with categories for student program, semester one grade, semester two grade and
special identification code (this included special education, 504, ELL and transition). To organize
this data A, B, C, and P grades were counted for student program completion and A and B grades
were counted for industry completion. The grade counts included semester one and semester two
for both the 2018-19 and 2019-20 school years. Industry certification and 21st certification scores
were similarly provided in an Excel sheet. This data was organized by program. A separate
special education certification Excel sheet was used as a comparative sheet to establish how
many students in each program received industry certification and program certification and how
many of those students receiving certification were in special education. Both industry
certification and 21st Century certification results were then sorted and counted for the 2018-19
and 2019-20 years and disaggregated by special education. Office disciple referral data for the
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2018-19 school year were provided as a list of ODR’s and reasons from the administration files.
ODR data for the 2019-20 school year were sorted from the NIS Data Tracking Tool (a Google
Excel form). The sort included the category of behavior from the intervention type tab. These
data were compared to the special education data tracking tool (separate but similar data
collection tool) to confirm consistency in behavior related interventions for special education
students and general education students. Within the NIS Data Tracking Tool students marked as
receiving behavior related support had notes specific to the reason for referral/support, which
made the data comparable to the 2018-19 school year.
Comparison of these data illustrated changes in student success after the implementation of
the NIS. The data were sorted and organized to compare student retention for students receiving
special education support before the NIS, for all students within the school prior to the NIS, and
for all students within the school after the NIS. The analysis of this source of information
informed the description of the NIS and added valuable context and description of the efficacy of
the NIS, especially in relation to student retention within the CTE school.
Again, these data were sorted and organized to compare student program completion for
students receiving special education support prior to the NIS, for all students within the school
prior to the NIS, and for all students within the school after the NIS. This allowed for distinctions
between improvement based on the intervention and methods associated with the NIS. If the NIS
is effective, then retention should improve. If students are conceptually learning at the CTE
school, then it is believed that students who think at a higher level will be more likely to
maintain at the school and have the language tools to complete the programs. The data were
sorted and organized to compare student achievement grades for students receiving special
education support prior to the NIS (equivalent to level two and three intervention), for all
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students within the school prior to the NIS (equivalent to level one), and for all students within
the school after the NIS. If the NIS is effective, achievement improves, both in grades and the
number of students who receive industry certifications.
The office discipline data were analyzed to measure changes inappropriate behavior. The
number of office discipline referrals were compared for the 2018-19 and 2019-20 school years.
Additionally, the reason for the ODR or behavior-focused intervention was sorted and coded to
analyze changes in the types of behavior that was considered inappropriate. If the NIS is
effective, there should be a decrease in inappropriate behavior as marked by office discipline
referrals.
Research Standards
To ensure my role as participant in this research did not bias the collection or analysis of
data the following section explains the research standards implemented. According to Lincoln &
Guba (1985), in qualitative research trustworthiness is when the findings are “worth paying
attention to” which is enhanced with triangulation of data sources, member checks and
credibility. The data collection and analysis were designed to provide multiple measures of data
within a theoretical framework so as to create a robust and thorough description of the case. The
triangulation of data included administrative perspectives, teacher perspectives, paraeducator
perspectives, and institutional data. As part of the process of analyzing the data the coding and
theme process was conducted using visual descriptions to accurately organize participant
responses by cartooning statements, conceptually coding and theming using flowcharts. There
was corroboration in the process of coding and theming through discussions with a group of
doctoral students who have expertise in VLM’s and coding methods. When the interviews were
transcribed the participants were offered the opportunity to member check the transcript. Another
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aspect of trustworthiness is based on the credibility of the researcher, as a member of the
intervention team I have worked closely with the participants for many years and this provided
me extended periods of engagement and observations of the participants (Lincoln & Guba, 1985)
which allowed me to analyze the interview responses by describing what was said with an
understanding of the context, without a biased interpretation of the responses. The data analysis
process was very close to verbatim descriptions, both in the qualitative and quantitative analysis
of the measures within the case (Saldaña, 2013). The essence of the study was to measure the
ways in which the NIS was effective given the assumption that implementing a schoolwide
intervention would have some effect on student success, especially given the trends of student
success within special education at the CTE school. This purpose of this study was not to
compare systems or evaluate a program therefore the data was analyzed and reported with as
much alignment directly to participant responses as possible, which further separated any
potential researcher bias from the analysis of the data. Furthermore, the deductively acquired
themes were connected to research-based themes again providing a level of separation to address
researcher bias.
Conclusion
The problem that this research is addressing is that typical MTSS focus on behavior rather
than conceptual learning. In light of the theoretical difference regarding student learning, the
CTE school established an intervention system that addressed how students learn to enable
inclusive learning environments where conceptual learning was the focus of the school. As an
alternative to typical MTSS, the NIS focused on conceptual learning using language-based
interventions to support students in inclusive meaningful learning environments. The literature
review showed that the theoretical foundation of the NIS provides intervention strategies that
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enable students’ conceptual language acquisition. Conceptual learning changes the focus of
student intervention from reducing unwanted behaviors using associative memory and behavioral
modification methods to using language-based tools and strategies, which access long-term
memory systems to improve student success factors. The difference in methods, the efficacy of
implementation, and perceived changes in student success were addressed through the Research
Question 1. Additionally, the differences between the NIS and typical MTSS in terms of the
theoretical foundation should result in improved measures of student success (retention,
achievement, and behavior) as a school-wide system, similarly to the growth that was present in
the special education supports that led to the development of the NIS. The following chapter
explains the results of the multiple sources of information analyzed, including staff perceptions,
program completion, industry certification, and appropriate behavior to establish a rich
description of the NIS, to evaluate in what ways the NIS is effective.
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Chapter 4: The Results
This chapter provides the outcomes of the research study. The purpose of this study was to
investigate in what ways the Neuroeducation Intervention System (NIS), a school-wide
intervention system that focuses on conceptual learning, is effective, as indicated by multiple
measures, including staff perceptions, program completion (retention), industry certification
(achievement) and appropriate behavior (referrals). To address this purpose, the researcher
analyzed multiple sources of data from within the NIS at the CTE school and established themes
that are aligned to the review of literature to address the primary research question: In what ways
is the NIS effective based on perceptions of staff along with measurements of retention,

achievement, and behavior referrals? The results for the following questions are presented in this
chapter: Is the NIS effective?
1. What are the perceptions of the staff (intervention team and teachers piloting languagebased interventions), as indicated by virtual one-on-one interviews and supported by their
shared evidence of what they did with the language strategies through shared artifact
exhibits?
2. In what ways did the students’ program completion (retention) change after the
implementation of the NIS, as measured by student attrition data (student withdraw count
and reason) and program completion grades?
3. In what ways did students’ industry certification (achievement) change after
implementation of the NIS, as measured by industry certification exams (programspecific exams and 21st-Century certification) and college/industry equivalency grades?
4. In what ways did student behavior change after the implementation of the NIS, as
measured by office discipline referrals?

67
The following analysis was organized into four sections, each aligned with a research
question. The research outcomes are presented for each research question, through a rich
description of the Neuroeducation Intervention System, including quotes from the staff
interviews, artifacts from the NIS, and institutional data.
Research Question 1 Outcomes
What are the perceptions of the staff (intervention team and teachers piloting languagebased interventions), as measured by virtual one-on-one interviews, and supported by their
shared evidence of what they did with the language strategies through shared artifacts exhibits?
The interview questions are referenced as IQ1 thru IQ6, with responses associated with specific
follow-up questions are noted.
Theme One: The NIS Structure
Through the process of coding the interviews and artifacts referenced, one of the themes
derived was the effectiveness of the support structure. All of the participants described the
structure of the NIS as more organized, intentional, and inclusive than previous years. Although
the teachers interviewed perceived the special education supports (of previous years) as
effective, they all commented on the universal support and overall inclusivity of the NIS, as one
teacher said the NIS “was organized in a way that addressed all students”. All of the participants
interviewed commented on the effectiveness of identifying students’ needs and strengths.
Regarding the process of identifying student needs, participant T3 explained:
We are capturing [identifying and providing support for] kids fast. Really fast like they
are not getting more than a week behind, and we are figuring out who, what, when, where, why,
and how we are going to capture [support] them. (CTE teacher, Fall 2020, IQ5)
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Similarly, participant A3 explained the unique effectiveness of the NIS as a structure and
process of helping students learn both individually and within the classroom:
[In the 2019-20 school year, the CTE school] slowly acquired new processes [schoolwide support survey] and procedures [school-wide progress monitoring program] to help figure
out what students need and how to help them, both from a learning support piece also from a
classroom teacher perspective. (CTE administrator, Fall 2020, IQ1).
The school-wide support survey referenced by participant A3 was a Google survey sent to all
students at the beginning of the year. The survey asked various questions to identify student
strengths for learning, students’ needs for social, emotional, or academic areas, and why they
attend the CTE school. This survey and staff referrals are the basis for identifying students in
need of level two or three interventions. Table 4.1 is an example of the student support survey
with an example of the types of response students provide. This support survey is an example of
one of the key components of the NIS that make it different from typical MTSS, which is the
system of identifying student needs. The structure of the NIS allows for the identification of
student needs before the risk of failure, through this survey.
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Table 4.1
Artifact 1: Student Support Survey
Student survey questions

Randomly selected student response*

What do you do on a typical day?

On a typical day, I usually am working on the grand opening,
learning about how to look, dress, act, move and be
professional. Working on the silent auction because I had
an internship at Simple Pleasure Events where, all we did
is work on silent auction.

If you have an hour to work
independently on a
project/assignment, what does
that look like?

Quiet and simple to do and if someone is loud and not making
it easy for you to be focus, the teacher, Mrs. B., will get
them to be quiet.

How will the program you have
chosen help you reach your
future goals?

I am want to become working on a cruise ship, that goes out
into the Caribbean from Florida.

What do you need help with?

Time Management

What are your coping strategies
(strengths)?

Focus, music, and a space to work where there’s no one
around me.

How well do you learn from
lectures?
1: Not at all
3
2: OK
3: Very well
*note. The student response was selected using a random number generator, the number corresponded to
a line on the Excel Student Survey Sheet.

The classroom teacher perception of the NIS focused on the level one classroom
supports, and the observation that interventions were implemented more universally with the
start of the NIS. Although the administrators interviewed observed that the implementation of the
NIS was still in process, two of the three teachers referenced the NIS tiered system visual
(Artifact 2, a visual aide to help teachers learn the structure and purpose of the NIS) as evidence
of the efficacy of the implementation. In response to IQ1, participant T3 shared, “[The NIS]
seemed more universal and it did seem more organized… it was easier to identify who really,
really needs help and then moving down the colors to who just generally needs help vs. someone
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who is in the red zone [Artifact 2: NIS Structure].” Figure 4.1 shows the similarities between the
NIS and typical MTSS in terms of the levels of intervention. However, the strength-based
conceptual learning focus of the NIS was evident.
Figure 4.1
Artifact 2: NIS Structure

At the beginning of the 2019-20 school year, Artifact 2 had been shared with the CTE
school staff. The school’s administration defined and described each tier of intervention. The
visual was designed through a collaboration among the instructional coach, special education
liaison, and the student success advocate. The levels of intervention are very similar to typically
MTSS tiers as designated by the public health model. The administration wrote the descriptions
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of each tier to focus on conceptual learning. Most of the participants (7 of 8) referenced the
tiered system of intervention or referenced this artifact as a means of understanding the leveled
approach to interventions.
Two of the administrators referenced professional development training for the staff that
explained Artifact 2 in terms of the NIS structure. The administration asserted that the structure
of the NIS empowered teachers to focus on conceptual learning so that students could be
successful in each program. One administrator explained that teachers were empowered to ask
“Why [the] student wasn't being successful?... and then look they look at students that are
struggling in a new way”. One teacher agreed with this function of the NIS:
The NIS worked by creating that school-wide all-inclusive safety net, as far as the
strategies you guys [the intervention team through professional development] teach…
because I was able to, not that I wasn’t able to before, but I felt very free in telling people
[students], hey if you don’t understand this or if you feel like you don’t get something I
can connect you with a teacher and a team that would be able to really help you with
strategies or just come in and check on you to make sure you are still doing ok. So, they
didn’t feel like they were just left out. (Participant T2, CTE teacher, Fall 2020, IQ5)
Both the administrators (2 of 3) and teachers (2 of 3) expressed that the structure of the NIS
supported teacher knowledge of what interventions were available for students. The reference to
strategies for supports may confirm that the emphasis on conceptual learning within each tier of
intervention. Again, the structure of the NIS as a system to support teachers was explained by
participant A4, in response to IQ2 (instructional coach, Fall 2020) illustrated the essence of the
NIS as a systematic structure that empowers teachers to create meaningful learning environments
so that all children can learn to think when she referenced professional development training that

72
started with the implementation of the NIS: “I think we were just starting to get the message
across that the daily language intervention [VLM strategies and tools] are really what you could
do in your classroom to support the majority of your students and I think there were people who
learned from the experiences and implemented it [level one classroom VLM strategies] in a
consistent way.” Professional development and support through the structure of the NIS allowed
teachers to use VLMs to create inclusive, supportive classrooms.
Summary. The interviews with the staff at the CTE school provided context for the
effectiveness of the NIS through discussion on the structures of the NIS. The staff perceptions
included the belief that the NIS was more effective than the system in place before
implementation in the 2019-20 school year (8 of 8 participants mentioned the NIS was “better”
or “more intentional” than previous years in response to IQ1). However, the shift to remote
learning in March due to COVID-19 limited the full implementation of the intervention system.
The interviews showed that the staffs’ perception of the NIS was that it was an effective structure
and system for allowing the intervention team and teachers to identify the needs of students and
provide appropriate interventions so that all students had the opportunity and ability to think and
learn.
Theme Two: Roles and Relationships
All participants shared that the NIS was effective because it empowered the intervention
team and the staff to work as a team. The participants also mentioned that the focus of the
intervention team and teachers on the relationships with students enabled students to be
successful. Nearly all of the participants talked about how the structure of the NIS enabled the
intervention team to support the teachers so that the teachers could support the students.
Similarly, these participants also shared that the NIS as a system worked because it built on the
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intervention team’s strengths and teachers’ strengths. The NIS’s effectiveness was related to the
emphasis on creating inclusive learning environments through meaningful relationships and
student supports.
One attribute of the NIS is that the teachers and staff are as equally supported as the
students. In response to IQ3, participant T3 described the NIS as “two different pieces, even
though it’s not. I feel like it’s the pieces that I use to help my students versus the bigger shelter
piece that are there to support me and the students.” All of the teachers interviewed shared the
idea that the NIS effectively provided support to the teachers and the students. Participant T1
summarized the importance of the consistent relationship-building aspect of the NIS:
There was a consistency of the same person, which helped build that relationship with the
students so that connection was there, they get to know who that student is and how the
student’s function so they can, again, give them the best service for them [the student] to
be successful in their educational class. (Participant T1, Fall 2020, IQ5)
The NIS was seen to be effective not only because of the consistent relationships with the
students, but also because of the intervention team’s clear roles. Participant A5 articulated this
best:
I felt like we know who we can go to, and the staff know who we can go to and then the
kids also knew. They all knew, the staff knew, and we were able to serve the kids better.
And then as far as retention, we were able to actually help keep some of those kids
because they felt they had a place to go to, they had someone they could talk to, there
were resources available for them. It was just they felt better supported and they were
like, I’m going to stay here and get help. You know they are going to help me through
this. I don’t have to just give up. (Participant A5, Fall 2020, IQ2)
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Whereas a typical high school MTSS structure has an intervention team where support is
provided only by specific employees (teachers, counselors, or behavior intervention specialists)
(Goodman-Scott & Grothaus, 2017), the NIS intervention team meets weekly to discuss the
students who are (or should be) receiving level two or three interventions and provides support to
students based on matching students with staff. At these weekly meetings, a team member is
chosen to work with the student based on the strengths of the staff member and the student’s
strengths to build the most beneficial relationships.
The administrators all referenced the NIS data tracking tool as a key attribute of what
made the NIS effective. The NIS data tracking tool was used at the weekly intervention team
meetings to identify who would support the student. In response to IQ2, participant A1 described
it as “a way to make those interventions, track the success and really track the kids to make
thoughtful interactions with students or interventions with students and be able to monitor their
progress.” The data tracking tool was also used to communicate and build stronger relationships
between the intervention team and teachers. Participant T3, in response to IQ2, referencing the
data tracking tool, explained that the relationship between the intervention team and the teachers
was key to the success of the NIS, “[The NIS data tracking tool] gave us a way of collecting the
information, getting the appropriate people to help and then being able to actually help the
student without the entirety of it being on my shoulders as a teacher.” Table 4.2 is an example of
the NIS Data Tracking (Artifact 3). It illustrates the categories of information collected and
tracked as part of the intervention system and an example of the type of information collected.
The NIS data tracking tool allowed the intervention team to comment on student learning
as a conceptual process rather than limit the data collection to descriptions of behaviors, either
desired or undesired. Students were identified based on an area of need established by teacher
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input, staff observations, or student self-identification. If students were not making progress, then
the intervention methods were adjusted individually. This progress monitoring system allowed
the intervention team to shift support to different team members based on the student’s needs and
the team member’s strengths rather than just assigning a team member to help a student.
Table 4.2
Artifact 3: NIS Data Tracking Tool
NIS data tracking categories

Example

Student name

Student

Program

Diesel

Session

AM

Level of intervention

123

Identification / label

No label

Area of need

Learning

Notes

Comment

Pretest

6/10

Posttest

8/10

Language sample

Restricted

Support survey area of need

Notes, learning anxiety

Staff point person

B.C.

Next steps

Weekly check-in

Intervention

Notes/time/VLM

Tracking, monitoring, and student success became a team responsibility (which included the
teachers). This process of monitoring student progress to build meaningful relationships with
students was best articulated by participant A2:
I guess it [the NIS] enabled them [students] to know that they’re in a process. Part of that
process that they had to work through with other folks [intervention team] to get the
achievement that they wanted, and I suppose that could affect retention and that personal
contemplation, you know, just giving up. They [students] realize, hey well there are some

76
strategies that I am part of that could be exciting for them, and they would want to stay.
(Participant A2, Fall 2020, IQ2)
The relationships that the intervention team and teachers developed with the student were seen
by study participants as the key to the successful implementation of the NIS.
Summary. The interviews with staff added to the rich description of the NIS by
providing the teacher and administrative perspectives on how consistent relationships in
inclusive learning environments allowed for (the perception of) improved student success
factors, including achievement and retention. The inclusive learning environments allowed for
all students to learn in the context of the program (Adolphs, 2009; Casale-Giannola, 2020;
Daniels & Gamer, 2013). Teacher and administrator perspectives also indicated that the support
system’s structure, including the individualized learning-based approach to interventions, was
effective.
Theme Three: Theoretical Application
The third theme in the interviews was that teachers and staff believed the NIS provided a
systematic way of ensuring effective, individualized, conceptual-learning-based interventions.
The implementation of the NIS included expanding the use of language-based interventions as
level one interventions for inclusive classroom instructional practices. Each participant shared
examples and/or artifacts related to the use of language-based interventions in response to
various interview questions. The third theme includes references to specific strategies and tools
and references to the NsLLT theory and conceptual learning.
One aspect of the NIS that the participants consistently discussed was the application of
theoretical, conceptual learning principles into classroom instruction and student interventions,
which included references to how students neurobiologically learn. In response to IQ4,
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participant A4 explained, “The other thing I am thinking of is just being impressed with the
visual cues that I saw in the teachers’ classrooms, who were consistently using the strategies
[Viconic Language Methods].” All of the teachers shared stories about how they incorporated
language-based interventions into classroom instruction. Participant T2 told this story:
One of the things that I told them [students] was that when they were doing their draw
and writes [VLM strategy] was to really make sure they were drawing and writing the
way they remember, making those connections. In fact, I just did that this week with a
couple of my students. I gave them the example of the ball, what do they think of? [What
picture do you see in your head when you think of the idea BALL?]. Everybody had a
different ball. So, we went through why learning the way you can interpret is better for
long-term memory is because you are associating things with how you can remember
them. (Participant T2, Fall 2020, IQ4)
As part of the implementation of the NIS, the intervention team helped teachers understand how
conceptual learning and the visual metacognition of most students related to long-term memory,
learning, social/emotional development, and professionalism. Participant T3 explained her
understanding and application of conceptual learning with the following story:
I recall many times in the classroom when [student A] would be just shut down. Like
something discouraged him and just totally shut down and couldn’t move forward. And
how we consistently were supporting him and saying you’re not stupid. You know it’s
okay if you’re frustrated. It’s ok if you don’t understand. Let’s figure out a different way
to help you understand. (Participant T3, IQ4)
All of the teachers referenced the importance of understanding how a student learns best so that
accommodations, supports, and interventions can build on the students’ strengths.

78
In addition to the stories shared by teachers about the use of language-based
interventions, the administrators interviewed discussed their perception of the language
assessment tool used as part of the progress monitoring process. Participant A2 explained the
importance of language assessment tool as follows:
I do know that the language assessment is way different than any interventions we did
before because you kind of create a baseline right, which we never really had before and
you would come up with all kinds of just guesses of why a student wasn’t being
successful and really not have anything to really measure it against. You know there was
not standards that enabled you to say this is the kind of intervention the student needs
because you were just guessing. (Participant A2, Fall 2020, IQ5)
The language assessment tool is part of the student support survey discussed above (Artifact 1).
It is a formalized question that allows for analysis of the language function components of the
speaker. The question asked in the student survey is “What do you do on a typical day?” This
question is then analyzed as restricted or age-appropriate based on the following language
function components: displacement, semanticity, productivity, flexibility, efficiency, and shared
meaning (Arwood & Beggs, 1992). This analysis helps the intervention team identify if the
student has a visual learning system. Language analysis also is used to identify if the student was
processing concepts at a pre-operational stage, concrete, or formal cognitive developmental
level, and if the student was processing social concepts at a pre-operational stage, concrete, or
formal developmental level (Arwood et al., 2015). All of these factors helped the intervention
team decide how to begin interventions. As participant A2 explained, the language assessment
(Arwood & Beggs, 1992) also works to assess if the student’s language and thinking are
changing due to the interventions provided. Table 4.3 shows the question prompts used to
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analyze the language sample (Analysis prompt), along with a randomly selected sample of a
student response collected during the 2019-20 school year.
Table 4.3
Artifact 4: Language Assessment Tool (Arwood & Beggs, 1992)
Student sample response to “What do you do on a typical day?”:
“Go to school, get home eat and head to work until 6:30. After work i head to soccer practice and get home at 9.
Eat dinner, shower, and do homework and go sleep and repeat the next day.”
Analysis prompt

Analysis of student sample

Does the listener have to interpret the
meaning?

Yes

Does the student address others and
expect others to respond?

No

Is the response appropriate for the
context?

Yes

Is the use of displacement in the
here-and-now?

No

Does the response share the meaning
and use consistent age-appropriate
forms?

No

Is it semantically accurate?

Yes

Succinct or redundant

S

The application of neuroeducational principles to an intervention system to promote conceptual
learning is the core of what made the NIS different than typical MTSS systems. For the staff
perceptions to confirm the application of language-based interventions and discuss the
effectiveness of individualized learning-focused interventions confirms that the NIS was
theoretically and in practice different than typical MTSS structures.
Participant A3 summarized the effect of the neuroeducational principles on individual
student success when he shared, “I think there is the data that we have that shows different kids
that have been helped and supported by the different strategies that have been there” (Fall 2020,
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IQ6). The NIS was viewed not only as a system where the intervention team was empowered to
use language-based tools for interventions; but, also as a system where teachers were supported
in their application of these tools to support students in their use of strength-based metacognitive
strategies.
The empowerment of teachers to use language-based strategies is best exemplified by a
story and artifact shared by participant A4:
The rubric [a language-based pre-post assessment and/or standard-based grading rubric
(Artifact 5)] provided the criteria for instance in helping teachers to evaluate the language
production of their students. Initially, that was really scary for our instructors, to you
know, for the diesel teacher to think about evaluating language components. I think over
the course of the 2019-20 school year, that became less scary. (Participant A4, Fall 2020,
IQ6)
As part of the NIS implementation, the school leadership’s goal was to implement a school-wide
conceptual learning assessment to measure student learning in terms of program concepts and
industry language. Implementing a school-wide pre-assessment and post-assessment was
postponed with the onset of COVID-19 and remote learning, but some teachers still engaged in
the process, at least in the pre-assessment. Some teachers gave their students a written
assessment, and others assessed student learning using a rubric based on classroom participation,
assignments, and other learning opportunities. Table 4.4 provides a random sample from the
diesel program’s learning rubric, as referenced by participant A4.
Artifact 5 is an example of the diesel program’s use of the language-based rubric for
assessing student language function and conceptual learning as a pre-post assessment of student
learning growth. This assessment was conducted during a discussion between a member of the
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intervention team and the diesel program instructor. The instructor was able to look through
assignments, projects, and student work to base his assessment of the student.
With some guidance about conceptual learning verse task completion and literacy
components, the instructor evaluated each student individually based on their conceptual learning
and language function. Initially, the diesel instructor was meeting with the intervention team and
using the pre/post rubric to assess student learning. However, he soon no longer needed support
to complete the assessment.
Table 4.4
Artifact 5: Diesel Program Learning Rubric
Random sample of diesel rubric
Standard 1: Student can read and write to
gain and demonstrate knowledge of
engine basics

Student A
2

Student B
1

Student C
2

Student D
4

Standard 2: Student can explain in writing
and with visual representation his/her
understanding of engine basics
Standard 3: Student can speak and explain
his/her thinking about engine basics

2

1

1

3

2

1

2

4

Standard 4: Student can demonstrate skills
related to engine basics

4

4

2

3

Other instructors were assigning the pre/post assessment to the class and evaluating
student language and thinking without additional intervention team support, demonstrating the
application of concepts and skills acquired from professional development. Artifact 6 is a
randomly selected example of the language-based pre/post assessment used in the aviation
program. In the aviation program, students whose language and conceptual understanding were
identified as restricted to received additional support, and students who showed advanced
conceptualization were provided more challenging and in-depth learning opportunities.
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Figure 4.2
Artifact 6: Pre and Post-Conceptual Assessments

Note. This pre-assessment was given to students after an introductory lesson on the component of lift
in October 2019. Students were assessed on the functional accuracy of their industry language. The
teacher used each of these pre-assessments to assess students’ conceptual and language learning using
the same criteria as the rubric.

Both Artifact 5 and Artifact 6 illustrate the application of neuroeducational conceptual
learning principles within the NIS as a school-wide policy. Both the conceptual assessments and
the learning rubric are designed to measure student’s functional use of industry language through
literacy components of writing, drawing, reading, thinking, and speaking. The fact that they were
used on a school-wide level (at least for pretest) shows the systematic effectiveness of
professional development on how to assess and evaluate student language and conceptual
learning. Unfortunately, however, the posttest was not administered due to constraints of remote
learning due to COVID-19.
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In addition to the schoolwide systematic application of the Neurosemantic Language
Learning Theory (NsLLT) as demonstrated by the language assessment tools, many teachers also
implemented Viconic Language Methods (VLMs) or other language-based support strategies as
part of the classroom instruction. All of the administrators interviewed and the teachers who
were interviewed referenced teacher application of VLMs. Many participants referenced a
variety of teachers incorporating draw and write strategies (a VLM), which are used both by the
intervention team individually with students and within classroom instruction by many or most
students. Artifact 7 is a student example of the draw and write intervention strategy for classroom
learning used within the program. The student was supported through this learning process by
both teachers and the intervention team. Both the student work samples and commentary notes
on the intervention were recorded in the NIS data tracking tool and filed with the Intervention
team.
Figure 4.3
Artifact 7: Draw and Write VLM

Note. A member of the Intervention Team noted that the support she received included helping the
student learn to draw what she saw/did in class. By November, the student could independently use
this strategy to organize her thinking and language.
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A note in the student file referenced that the dental program teacher had begun using this
learning strategy with any student who wanted/needed to refine their use of dental industry
language. This student began the school year receiving level 2 and level 3 intervention. By the
time of this sample, the student was fully participating in class without any additional individual
support.
Summary. The implementation of the NIS, as a school-wide system, began at the fall of
the 2019-20 school year. Before then, there was no systematic way of providing school-wide
interventions and support. Despite the limitations of COVID-19 and remote learning in March of
2020, both teachers and administrators shared stories of how language-based conceptual learning
interventions improved classroom instruction or student success. The artifacts referenced within
this theme help provide context about the variations of language-based conceptual learning
supports. As successful as the use of language-based interventions was on a school-wide level,
the NIS’s impact on student success was described as equally successful.
Theme Four: Student Success
The final theme established in the coding process was student success —conceptual
learning and the incorporation of VLMs rather than the products of learning. In a typical MTSS,
student success is measured by student achievement (passing the class or completing an
assignment), student retention in school, or reducing unwanted behavior (Bohanon et al., 2016;
Flannery et al., 2009; George et al., 2003). Within the NIS, the CTE school staff viewed student
success as the ability to use industry language and pro-socially and professionally demonstrate
concepts and skills acquired from learning. All of the participants commented on all four of the
codes in very similar ways. All the participants agreed that the NIS effectively supported student
success. All of the participants discussed empowerment, independence, and agency as an
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extension of the power of relationships. Empowerment was a concept that all participants
referenced as a key factor in the effectiveness of the NIS. In response to IQ3, participant A2
explained student success concerning student empowerment and independence:
I think that the students that were being affected by the system learn to be more of their
own problem-solvers. They knew where they were at in the process rather than just things
done to them randomly based on their behavior… I think because they [students] start to
understand their own behavior and start to understand, in terms of why they are acting the
way they are acting. (Participant A2, Fall 2020, IQ3)
The role and relationship theme identified the significance of empowering the staff to
focus on conceptual learning. The student success theme addresses the significance of
empowering students to learn. Participant A4 explained the effect of the NIS in terms of the
support system providing teachers with the theoretical foundation to foster student learning,
thereby creating student success through student empowerment:
I am looking mostly at what the teachers are doing. And so those things [referencing
language-based conceptual learning strategies], certainly in the classrooms with the
teacher who were consistently applying them to help students to see more clearly what
concepts their teachers were trying to get across to them. I think it’s also pretty
empowering too because it wasn’t about – let me give you the information. It was a bit
more exploratory; you know ‘what does this concept mean to you’ or ‘show me what this
concept is.’ And once the students started using it [language-based conceptual learning
strategies], it was more empowering than us just telling them, ‘well, this strategy will
help you, or that type of thing. (Participant A4, Fall 2020, IQ2)
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The theoretical application theme addressed how the application of language-based interventions
impacted student success. Participant A4 articulately made the connection between student
empowerment, conceptual learning, and student success. Similarly, Participant A5 shared a story
illustrating the effectiveness of the NIS in terms of achievement and retention through the
application of individualized interventions for time management that included conceptually
based learning strategies:
Last year, I was working with a student. She came in, and she was crying. She thought
she was going to have to leave the program and go back to her sending school because
her dad was moving, and she was way behind in all of her schoolwork, here and at her
sending school. So, I sat down with her and asked her, “What do you want?” And she
said, “I want to keep going here, and I want to keep going to my sending school.” And so,
I said, “Ok, then bring me your work, show me what you have and what you need to get
accomplished.” So, she brought in all of her homework, and she brought in all of this
stuff, all her progress reports. So, we sat down with a calendar, and we wrote in the
calendar. I had her write it down. I had her choose the times because it was her schedule.
If she made it, then she would stick to it. I have them [student A and other students] write
things down, and when it’s their time, it’s their schedule, it’s their idea, and then they are
all in. (Participant A5, Fall 2020, IQ4)
This story illustrates the use of brain-based learning strategies, understanding that as a visual
learner, this student does not process time, so by allowing the student to create a visual calendar,
she could then see what she needed to do. This story also illustrates the benefit of empowering
students to use their neurobiological strengths (writing) to succeed. In this example, success was
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managing the time elements of school, the result was turning in assignments and missing work,
but the success advocate’s goal was to help the student learn how to manage her life.
All participants shared that the NIS effectively provided a support structure and resource
of strategies and support people that enabled teachers to ensure all students had the opportunity
and individualized support needed to be successful.
Summary. Theme four provides a rich description of student success in terms of the
systemization of supports that encourage student success. The staff interviews and stories of
student success show the importance of contextual, inclusive learning environments that
empower students to learn. This approach to intervention is different from typical MTSS, where
the focus is on the product rather than the process of learning (Hadie et al., 2018; Lalley &
Gentile, 2009; Sink, 2016). By empowering students, developing independent learning skills, and
promoting pro-social agency, the NIS provided a structure and systematic way of enabling
all/any students to be successful, which then resulted (according to staff perceptions) in an
improvement in achievement, behavior, and retention.
Research Question 2 Results
The following section presents the results of data collection and analysis for Research
Question 2: In what ways did student’s program completion (retention) change after the
implementation of the NIS, as measured by student attrition data (student withdraw count and
reason) and program completion grades?
Student Retention
Improved student retention is a goal of the administration at the CTE school. It is also a
typical measure of the effectiveness of most school-wide intervention systems. The number of
students who withdrew from each program before the start of the second semester for the 2018-
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19 and 2019-20 school years was analyzed to show any changes in retention. Since the only
conceptual learning support provided before the NIS was through special education supports, the
student attrition data were analyzed to compare overall enrollment with special education
enrollment changes. Table 4.5 shows a reduction in the number of students who withdrew from
the CTE school before the second semester.
Table 4.5
Student Attrition Prior to Semester 2
School
year

Total number of
students
withdrawn
before Semester
2

% of total
enrollment

% of special
education
enrollment

5

Number of
special
education
students
withdrawn
before Semester
2
15

18-19

50

19-20

37

4

8

4

8

Although two years do not establish a trend, the drop in attrition for special education students
during the implementation of the NIS suggests that the school-wide systemization of support
may have effectively resulted in more special education students remaining in the CTE
programs. It is more likely that students will remain in school when included in inclusive
meaningful learning environments (Hehir et al., 2016). The effect of inclusive learning
opportunities on retention during the first semester of the school year could prove to be a
significant factor in the intervention system’s effectiveness if it were to continue.
In addition to the number of students who withdrew from CTE programs, Research
Question 2 was also addressed by analyzing the changes in why students left CTE programs. The
registrar and administration collected this data through student exit interviews conducted as part
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of the CTE school’s withdraw process. Figure 4.4 shows that with the implementation of the
NIS, the number of students leaving the CTE school decreased in each of the reason categories
except other and risk of failing. The category of other includes students who moved, did not
respond, or responded with “other” and did not provide an explanation.
Figure 4.4
Frequency of Reason for Withdrawing
2018-19

No. of Students

25

2019-20

21

20
13

15
10
5

8
5

4

6
3

5

3

2

4

2

3

5

3
0

0
Grad
Requirements

Schedule

Not Interested Attendance

Behavior

Moved

Other

Risk of
Failing

Reason Provided

The data does not provide details about whether these five students who withdrew due to
risk of failure were receiving support through the NIS. The dramatic decline in the number of
students not interested in the program may attest to the intervention team’s effectiveness in
creating contextual learning environments that met the needs of students.
At the CTE school, student success is measured through program completion. Although
retention is a significant component of program completion, the number of students passing in
each program is also needed to evaluate program completion. Only A, B, C, and P (passing but
not meeting all standards) grades are considered for program completion at the CTE school.
Semester 1 grades and Semester 2 grades were analyzed to show changes during the
implementation of the NIS to address Research Question 2. Semester 1 grades were included for
a more uniform comparison. Since remote learning grading policy changes took effect in March
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of 2020, students could not receive a grade lower than they had at Semester 1. Therefore, some
of the Semester 2 grades for the 2019-20 school year are not consistently comparable. Program
completion at the CTE school was very high in the 2018-19 school year, especially within the
special education program. Program completion in both special education and general education
was over 80% prior to the implementation of the NIS. However, despite the already high level of
program completion, there an additional increase with the implementation of the NIS in general
education from 84% to 90% and within special education from 81% to 86%. Although the
increase from 81% to 90% between Semester 1 and Semester 2 during the 2019-20 school year
could be a result of the COVID-19 grading policy. The change between Semester 1 and
Semester 2 was not as significant during the 2018-19 school year, which is either a reflection of
Covid-19 grading or that students were not receiving appropriate support to maintain a passing
grade.
Table 4.6

A grade
Semester 2

B grade
Semester 1

B grade
Semester 2

C grade
Semester 1

C grade
Semester 2

P grade
Semester 1

P grade
Semester 2

% of total for
Sem. 1

% of total for
Sem. 2

2018-19
General Ed
2019-20
General Ed
2018-19
SPED
2019-20
SPED

A grade
Semester 1

Frequency of Retained Student Grades

361

311

393

409

158

167

0

0

84

84

361

722

372

143

118

59

0

0

81

90

28

30

82

64

35

41

2

3

83

81

35

35

76

76

42

49

3

0

84

86
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Summary. The effectiveness of the NIS is addressed both through retention and through
students passing the program. Table 4.6 and Figure 4.3 addressed the students who did not
maintain enrollment at the school. In contrast, Table 4.6 illustrated that the special education
students who remained at the school were much more successful during the school year with the
NIS.
Research Question 3 Results
The following section provides the results of the data collected in response to Research
Question 3: In what ways did student’s industry certification (achievement) change after
implementation of the NIS, as measured by industry certification exams (program-specific exams
and 21st-century precision exams) and college/industry equivalency grades?
Student Achievement
Unlike a comprehensive high school where achievement is measured through state or
standardized testing, the CTE school measures student achievement on a school-wide level
through 21st-Century Certification and on a program level with program-specific industry
certifications. Many of the industry certifications exams provided outside the school to qualify
the student (any person) to work in the industry. One example is the medical science program
gives students practice version of the state certified nursing assistant exam near the end of the
school year and students have the option of taking the official state exam in May and June.
Passing scores on the practice version of the test and the official exam are recorded as
successfully completing industry certification. It is necessary to understand the changes in
industry certification that occurred with the implementation of the NIS to evaluate the efficacy of
the NIS as a systematic support system that focuses on conceptual learning to improve student
achievement. Table 4.7 shows the percentage of students who passed the program-specific
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industry certification. The chart shows the changes in industry certification comparing general
education students and special education students. Table 4.7 shows that there was either a
decrease or no change in industry certification due to the implementation of the NIS. This impact
of remote learning and COVID-19 may have affected these results. For general education
students, industry certification decreased by 5% and special education students’ industry
certifications decreased by 2%. The decline in industry certification during the 2019-20 school
year could result from COVID-19 and remote learning since many of the program’s
certifications required a demonstration of skills. The results are separated between special
education and general education because before the implementation of the NIS, language-based
interventions were used only within special education supports.
Table 4.7
Industry Certification Trends
No. students passing
certification exams

% of total
enrollment

2018-19 Industry certification: General Ed

712

73

2019-20 Industry certification: General Ed (Level 1)

635

68

2018-19 Industry certification: Level 2 & 3 (SPED only)

89

52

2019-20 Industry certification: Level 2 & 3 intervention
(SPED and General Ed)

125

50

The consistency of special education industry certification 52% and 50% despite the effects of
COVID-19 suggests that the use of language-based interventions to promote conceptual learning
may improve student achievement. It is important to note that even with limited testing due to
COVID-19 approximately 50% of special education students were certified and approximately
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70% of general education students which confirms the high level of student achievement at the
CTE school.
Along with the industry-specific exams, there is a school-wide assessment of students’
professionalism and 21st-century readiness. The 21st-Century certification is administered as a
pretest and posttest; the posttest exam completion results are included in Table 4.8. Again, the
decrease in the number of certifications as a school-wide assessment by 8% is likely a result of
COVID-19 affecting in-person testing. Approximately 425 students had the opportunity to take
the 21st Century certification exam before the March shift to remote learning, but many program
instructors did not intend to administer the exam until June.
Table 4.8
21st Century Precision Exam Certification Trends
No. students passing
certification exams

% of total
enrollment

2018-19 21st Century: General Ed

433

45

2019-20 21st Century: General Ed (Level 1)

251

27

2018-19 21st Century: Level 2 & 3 (SPED only)

29

17

2019-20 21st Century: Level 2 & 3 intervention (SPED and
General Ed)

46

18

Again, the consistency for special education students between 2018-19 and 2019-20 may reflect
that the support structure and language-based interventions were already in place for special
education students during the 2018-19 school year. The consistency within special education
suggests that with time and a situation not impacted by remote learning, student achievement as a
whole could mirror those of in special education because support for the acquisition of
professional language became accessible to all students with the implementation of the NIS.
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Student grades also measured student achievement. In the CTE school case, each
program has college or trade school equivalency credits that students receive if they get a B or
better in the program and meet specific standards. Table 4.9 shows the changes in equivalency
grades as a measure of student achievement. Both general education students and special
education students improved by 8% and 3% respectively, during the 2019-20 school year with
the implementation of the NIS. Since college equivalency standards were not affected by
COVID-19 grading, these results indicate the efficacy of the NIS.
Table 4.9
College/Industry Equivalency Grades

2018-19 General Ed (Level 1)

A grade
Semester 2
300

B grade
Semester 2
409

% of the total for
Semester 2
65

2019-20 General Ed (Level 1)

696

118

83

2018-19 Level 2 & 3 (SPED only)

41

64

59

2019-20 Level 2 & 3 intervention
(SPED and General ed)

61

101

62

Since the focus of instruction during the 2019-20 school year was to develop conceptual learning
and support students based on their neurobiological strengths, more students could achieve A and
B grades.
Summary. After the implementation of the NIS, student achievement improved most
notably for special education students. COVID-19 and remote learning’s impact limited the
accessibility of industry certification, and precision exams alter student achievement results.
However, despite these limitations, students at the CTE school had high achievement during the
first year of implementing the NIS.
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Research Question 4 Results
The efficacy of a typical MTSS is measured by reducing unwanted behaviors because the
theoretical foundation of the interventions, usually schoolwide positive behavior interventions
and supports (SWPBIS), is based on behaviorism. The design of SWPBIS is to reward desired
behavior and discourage or teach alternatives for unwanted behavior (Bradshaw et al., 2010;
Debnam et al., 2012; Freeman et al., 2016). Alternatively, the NIS provides supports that develop
conceptual learning and socio-cognitive development through meaningful classroom
interventions and inclusive teaching practices. Rather than explicitly instituting punishments for
unwanted behaviors. The following section provides the results from Research Question 4: In
what ways did student behavior change after the implementation of the NIS, as measured by
office discipline referrals?
Student Behavior
The primary data analyzed to measure student behavior is office discipline referrals.
Table 4.10 compares the number of office discipline referrals during the 2018-19 school year
with the 2019-20 school year referrals.
Table 4.10
Behavior-Related Interventions and ODRs
Total number
of ODRs

Number of
students
receiving
ODRs

Number of students receiving
Level 2 or 3 language-based
interventions identified as
behavior-related concerns

2018-19 General Ed

6

6

NA

2019-20 General Ed (Level 1)

1

1

6

2018-19 SPED

8

5

7

2019-20 SPED (Level 2 & 3)

0

0

3
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The table also separates general education students from special education students to account
for language-based interventions for special education students before implementing the NIS.
The implementation of the NIS resulted in a dramatic decrease in the number of office discipline
referrals. The NIS’s effectiveness is illustrated by the number of general education students
receiving interventions (6) that matched the previous years’ number ODR (6). Instead of
disciplinary action at an administrative level, students received support with conceptual
language-based strategies that promote pro-social learning within the classroom. Also, the
decrease in the number of special education students receiving behavior-related interventions
from 5 to 0, attests to the NIS’s effectiveness in identifying the students’ actual needs rather than
labeling a learning or social struggle as a behavior or participation issue. This decrease in special
education ODRs may also reflect the effectiveness of the NIS as a system where teachers
implement language-based supports into classroom practices to create meaningful and inclusive
learning environments. To add to the NIS description, Table 4.11 shows why students received a
referral or support related to behavior concerns.
Table 4.11
Reason for ODR and Intervention

2018-19 school year
2019-20 school year

Violence and
threat policy

Professional
standard policy

Drug/alcohol
policy

2
0

5
4

7
0

Participation/
attendance
policy
0
5

Table 4.11 provides an exciting context that resulted from implementing the NIS potentially
related to the school-wide focus on learning in an inclusive environment, which resulted in a
noticeable decrease in anti-social behaviors. Discipline referrals related to violence policies and
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drug/alcohol policies are examples of anti-social behaviors. Whereas professional standards
policies (like uniforms) and participation/attendance policies are not necessarily reflective of
anti-social thinking or behaviors. The decrease in anti-social behaviors was clear (both violence
and drug/alcohol referrals were 0) since the only behavior-related interventions and referrals
during the 2019-20 school year were related to learning and attendance. The improvement in
behavior is related to the importance of the intervention team’s roles and responsibilities in
creating an inclusive culture for success in each program.
Conclusion
The purpose of this section was to provide the context and description of the
effectiveness of the NIS. The outcomes of Research Question 1 describe how the staff viewed the
NIS structure and implementation. This section also provided artifacts from the NIS that
illustrated the CTE school’s focus on conceptual learning through language-based interventions.
The analysis of Research Questions 2, 3, and 4 illustrated the NIS’s effectiveness in student
success factors, including retention, achievement, and behavior. Although COVID-19 may have
impacted some of the achievement results, there is nothing from Research Questions 2, 3, and 4
that would suggest the NIS is not effective concerning student success factors. It is also evident
from the staff interviews that the NIS is perceived as effective in supporting teachers, applying
theoretical learning principles, and improving student success.
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Chapter 5: Discussion
Introduction
There is an increasing demand for tiered intervention systems in high schools. However,
the nature of high schools presents a challenge for implementing a typical MTSS. In this case
study, the administration at the CTE was aware that typical MTSS focused on reducing unwanted
behavior through SWPBIS, SEL, or RtI models. Neither SWPBIS, SEL, nor RtI incorporates
language-based interventions that promote conceptual learning. The CTE school administration
created the NIS to address student success through inclusive teaching practices, language-based
interventions, and strength-based student identification. The purpose of this research study was
to investigate in what ways the Neuroeducation Intervention System (NIS), a school-wide
intervention system that focuses on conceptual learning, is effective, as indicated by multiple
measures, including staff perceptions, program completion (retention), industry certification
(achievement) and appropriate behavior (discipline referrals). The significance of this research is
that it provides a theoretical foundation for a school-wide intervention system that implements
interventions and classroom supports based on the students’ neurobiological strengths in
inclusive meaningful classrooms.
The literature review provided evidence for the importance of inclusive, pro-social
learning environments on student success. The literature review also showed that by integrating
research from the fields of cognitive psychology, neuroscience, and language, the Neurosemantic
Language Learning Theory (NsLLT) provides a theoretical foundation for conceptual learning.
The instructional approach to conceptual learning differs from traditional teaching and learning
pedagogy because conceptual learning is based on a four-tier understanding of learning rather
than the two-tier approach in the traditional teaching and learning paradigm (Robb, 2016).
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Likewise, intervention strategies and tools that focus on conceptual learning are based on
Viconic Language Methods (VLMs), as opposed to behavioral, social-emotional, or academic
interventions used in typical MTSS structures that rely on rote memory, learned skills, and
practiced behaviors. The literature review also established that most students have a visual
metacognition. Therefore, learning environments to be neurobiologically meaningful where
classroom instructions should be highly contextual, incorporate literacy, and develop pro-social
relationships. The administration at the CTE school created a school-wide system, the
Neuroeducation Intervention System (NIS), based on the conceptual learning principles of the
NsLLT: 1) all children learn to think, 2) all learning is brain-based, 3) all children learn to be prosocial, and 4) all children learn through context. The NIS intervention team provided
professional development on conceptual learning, used language function to assess student
strengths and needs, tracked and monitored student success, and provided language-based
interventions through a tiered school-wide support structure.
This study was a single bounded case study (Creswell & Poth, 2018) to investigate in
what ways the Neuroeducation Intervention System (NIS), a school-wide intervention system
that focuses on conceptual learning, is effective, as indicated by multiple measures, including
staff perceptions, program completion (retention), industry certification (achievement), and
appropriate behavior (discipline referrals). Multiple sources of data were collected to address
each of the research questions in this study. The data collected in response to the research
questions were analyzed to create a rich description of the NIS to evaluate the ways in which it is
effective. Based on staff perceptions, program completion, industry certification, and appropriate
behavior, the data presented in Chapter 4 suggests that the NIS is effective in implementation,
structured support of teachers and students, implementation of language-based strategies for
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instruction and intervention. Evidence from Chapter 4 also suggests that the NIS may have
impacted student success factors. The following section will review the themes established from
the results in Chapter 4 and provided interpretation of the results aligned with the Arwood
Neuroeducational Model (ANM) theoretical framework to provide a theoretical analysis for
conceptual learning as part of the NIS. There are four conceptual learning principles that are
derived directly from the Neuro-Viconic Education System (Arwood & Rostamizadeh, 2018);
they are 1) all learning is brain-based, 2) all children learn to think, 3) all children learn to be
pro-social, and 4) all children learn through context.
Results in Context of the Review of Literature
The staff responses were thematically organized into four themes: The NIS Structure,
Roles and Relationships, Theoretical Application, Student Success. These four themes
correspond to the four key principles established by the ANM framework: all children learn to
think, all students learn to be pro-social, learning is brain-based, and all children learn in context,
respectively. Additional conclusions based on the results of this study will be explained in
context of the review of literature to provide a complete interpretation of the results of this study.
Theme One: The NIS Structure
The literature review provided research to support a distinction between behaviorfocused pattern-based interventions and conceptual language-based interventions. Chapter 4
results showed that the participants viewed the NIS as an effective system in providing
conceptual language-based interventions. The NIS also provided a systematic way of
empowering teachers and students through pro-social relationships, neurobiologically
meaningful learning environments, and accurate identification of student needs. The tiered
structure of the NIS mirrors that of typical MTSS structures, specifically the three levels of
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intervention based on the public health models used by MTSS programs (Adelman & Taylor,
2002; Bradshaw & Pas, 2011). However, Artifact 2 and the staff interviews suggest that the
structure of the NIS provided teacher support for creating meaningful and inclusive learning
environments. One tenet of conceptual learning from the ANM is that all children learn to think.
Learning to think is a neurobiological process based on how individuals process sensory input
into meaningful conceptual ideas. The structure of the NIS enables the intervention team to
support teachers in creating meaningful level one learning environments, and it enables the
intervention team to individually identify and support students’ needs (level two and three) so
that all students at the CTE school have the opportunity and ability to learn (Radford et al.,
2015). The NIS structure and systemization are similar to typical MTSS systems (Adelman &
Taylor, 2002; Atkins et al., 2010). The staff’s perceptions confirmed that the structure of the NIS
allowed the intervention team and the teacher to operate collaboratively to meet the students’
needs.
Theme Two: Roles and Relationships
The literature review suggests that an intervention specialist’s role must change for an
intervention system to be effective (Nind, 2011; Wigle & Wilcox, 2003). The NIS was effective
because the intervention team was successful in establishing inclusive roles within each program.
According to the ANM, another tenet of conceptual learning is that all children learn to be prosocial (Arwood & Rostamizadeh, 2018). The data provided through the interviews and artifacts
suggested that NIS supported both teachers and the intervention team to build positive pro-social
relationships with each other and with students (Acosta et al., 2019; Green-Mitchell, 2016;
Pirttimaa & Hirvonen, 2014). It was clear from a few (3 of 8) of the participants that student
retention was linked to the systematic process of building pro-social relationships with students.
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To systematically develop these relationships within the NIS, the intervention team relied on the
NIS Data Tracking Tool to monitor students and communicate supports with teachers. The focus
on roles and relationships resulted in the NIS effectively systematically promoting conceptual
learning through pro-social relationships. The collaborative role of staff is essential in
developing an effective intervention system (Pirttimaa & Hirvonen, 2014; Radford et al., 2015;
Wigle & Wilcox, 2003). The NIS is different from many MTSS structures because the
intervention team’s roles are not necessarily based on the staff member’s job position, but rather
the roles are based on the staff’s strengths and skills.
Theme Three: Theoretical Application
In addition to the effectiveness of the structure of the NIS, the staff also agreed that the
application of language-based interventions was effective. The application of theoretical
principles within the NIS is very different from typical MTSS. The NIS description in Chapter 4
illustrated the use of VLMs to build from the students’ neurobiological strengths (Arwood &
Robb, 2008; Spencer, 2017). There was also evidence of teachers promoting conceptual learning
through literacy and student-centered learning (Brown, 2003; Robb, 2016). Another conceptual
learning tenet of the ANM is that all learning is brain-based. The artifacts and staff interviews
showed that the CTE school’s goal to implement a school-wide intervention system focused on
conceptual learning was achieved (or at least initiated). Concept-based learning strategies were
implemented as individual supports for students receiving level two and three interventions, but
teachers also began to incorporate strategies and brain-based learning theory into classroom
instruction (Arwood et al., 2015; Arwood & Robb, 2008; Spencer, 2017; Tommerdahl, 2010).
The emphasis on conceptual learning within the NIS promoted inclusive teaching practices that
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were meaningful and practical. Inclusive learning environments promote pro-social, meaningful
learning for all students (Casale-Giannola, 2020; Daniels & Gamer, 2013; Hehir et al., 2016).
Theme Four: Student Success
Researchers emphasize empowering students for success (Hadie et al., 2018; Knowles,
1984), staff perception, and program competition data show the effectiveness of the NIS to
empower student success. The CTE school provides a highly contextual learning environment,
where students can directly apply the concepts and skills acquired from each program. In light of
this, the CTE leadership defined student success in terms of achievement, retention, appropriate
behavior, and conceptual learning of industry language and professional skills. The NIS design
required inclusive, highly contextual, meaningful, relevant, and practical learning environments
to create an environment where students could succeed. This aligns with the final tenet of
conceptual learning from the ANM that all learning is contextual. The teachers and the
Intervention Team focused on personalizing and contextualizing learning for each student so that
students at the CTE school was empowered, encouraged, and supported to be successful.
Connections to Research
The support that enables students to maintain enrollment and school participation is
necessary for student success (Horner & Macaya, 2018). The results from Research Question 2
evaluating student retention through program completion provided evidence of the effectiveness
of the NIS in promoting student retention. Typical MTSS efficacy is measured through student
achievement (Keller-Margulis, 2012; McIntosh et al., 2014). The NIS effectively promoted
student achievement in standard measures of grades (Benner et al., 2013; Lalley & Gentile,
2009) and standardized testing (Flannery et al., 2009; Wiliam, 2010). The NIS was also effective
in promoting pro-social learning and development (Arwood & Young, 2000; Green-Mitchell,
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2016), which may have improved student achievement and behavior. Research also suggests that
punishment-driven discipline is not pro-social, effective, or inclusive (Noltemeyer et al., 2019;
Skedgell & Kearney, 2018; Vincent et al., 2011). Focusing on conceptual learning, the CTE
school decreased the number of disciplinary referrals.
The triangulation of research from the fields of neuroscience, literature, and cognitive
psychology provided a theoretical foundation for conceptual learning that incorporates the four
levels of learning postulated by the NsLLT and the four tenets of learning from the ANM.
Conceptual learning provided the foundation for the NIS.
Limitation of the Study
One of the major limitations of this study was COVID-19 and remote learning on the
CTE school in this case study. Remote learning changed the means of administering support to
students. Policies and procedures resulting from remote learning changed grading, standardized
testing, industry certifications, attendance, and participation. Another limitation of this study was
that it was a single case study within a CTE school. The CTE school’s unique attributes may
limit this study’s generalizability, but the CTE school shares the same silo nature of
comprehensive high schools (Green-Mitchell, 2016; Kalke et al., 2007). Another limitation of
this study was my positionality as the researcher, special education teacher at the CTE school,
and as one of the primary creators of the NIS. My position within this research study may have
influenced the participation and responses in the interview portion of this study. Interview
question 6 was a leading question that may have prompted biased responses. As the researcher
investigating the effectiveness of the NIS, I was aware of my bias. I strove to remain neutral but
additional studies regarding the NIS from researchers outside the CTE school would be
beneficial. Another limitation of this study was that although the literature review compared the
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theoretical foundation of the NIS to MTSS systems, the study did not compare the effectiveness
of the NIS to MTSS. This research assumes that if the NIS is effective, it can be as effective as
an MTSS, but additional research comparing student success factors is needed.
Implications
This research provides CTE schools with a theoretical model for a highly contextual and
adjustable school-wide intervention system that allows schools to focus on learning rather than
behavior. This is especially significant since other CTE schools are potentially faced with the
same issue faced in this study, namely, that unwanted behavior was not a common problem.
However, even in an elective school, students may struggle to be successful.
This study also confirmed that implementation of school-wide intervention systems
requires time and teacher buy-in. Most significantly, the implication of this study for high
schools is that when teachers understand the role of conceptual learning and language-based
interventions in creating inclusive learning environments that improve student success, a schoolwide intervention system can be established with only a small number of staff on the intervention
team. As I engaged in the coding process of the staff interview response, I was surprised to
notice the thorough extent to which the intervention team and teachers had conceptually
incorporated neuroeducational principles of learning. The neuroeducational principles of learning
were implemented at the CTE school over time, starting with special education support then as a
school-wide system with the NIS. The gradual implementation may have impacted teachers’
ability to buy into the system and conceptually learn how to support students. This format of
implementation could provide a means for comprehensive high schools to incorporate
neuroeducational principles of conceptual learning into systematic intervention system.
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This system can address the individual needs of all students in a moderately sized high
school. The implications of focusing on conceptual learning rather than behavioral modifications
means that systems can more efficiently and systematically support students by accurately
identifying needs. An instructional and intervention focus on conceptual learning enables
teachers to create inclusive learning environments based on teamwork and appropriate roles and
responsibilities. Finally, when intervention methods are tailored to the student’s neurobiological
needs, students are more successful. Research supports the use of language assessments as a
measure of cognitive and social thinking, the staff perceptions in this study indicated that
language assessments also work as a systematic means of identifying student needs and strengths
(Arwood & Beggs, 1992; Debreczeny, 2019).
Next Steps
This study illustrated that a school-wide focus on conceptual learning might positively
impact student success. To fully understand the NIS’s effectiveness as a tiered intervention
system focused on conceptual learning, further research from a third party and a longitudinal
study are necessary. As high schools and CTE schools continue to search for intervention
systems that address student learning, principles of learning and principles from the NIS can be
adopted by other schools providing additional settings for researching the effectiveness of
concept-based neuroeducational intervention systems. Personally, I hope to work with
comprehensive high schools to implement neuroeducational principles of learning and the
NsLLT as a theoretical approach to interventions and instruction. Through collaboration and
professional development, the goal is to implement the NsLLT and the principles of the NIS
within special education programs with the intention spreading intervention and inclusive
teaching strategies to the whole school over time. Additionally, I hope my next step for research
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regarding the NIS is comparing student success factors within the NIS, comprehensive high
schools, and other CTE high schools. Despite the limitations of this study, the results provide a
glimpse into a school-wide support system that can effectively address all students’ success by
focusing on conceptual learning rather than undesired behavior.

108
References
Acosta, J., Chinman, M., Ebener, P., Malone, P. S., Phillips, A., & Wilks, A. (2019). Evaluation
of a Whole-School Change Intervention: Findings from a Two-Year Cluster-Randomized
Trial of the Restorative Practices Intervention. Journal of Youth and Adolescence.
https://doi.org/10.1007/s10964-019-01013-2
Adamson, R. M., McKenna, J. W., & Mitchell, B. (2019). Supporting all students: Creating a
tiered continuum of behavior support at the classroom level to enhance schoolwide multitiered systems of support. Preventing School Failure, 63(1), 62–67.
https://doi.org/10.1080/1045988X.2018.1501654
Adelman, H. S., & Taylor, L. (2002). Building Comprehensive, Multifaceted, and Integrated
Approaches to Address Barriers to Student Learning. Childhood Education, 78(5), 261–268.
https://doi.org/10.1080/00094056.2002.10522738
Adolphs, R. (2009). The Social Brain: Neural Basis of Social Knowledge. Annual Review of
Psychology, 60(1), 693–716. https://doi.org/10.1146/annurev.psych.60.110707.163514
Albright, T. D. (2016). Form-Cue Invariant Motion Processing in Primate Visual Cortex Author
( s ): Thomas D . Albright Published by : American Association for the Advancement of
Science Stable URL : http://www.jstor.org/stable/2876692 JSTOR is a not-for-profit service
that help. 255(5048), 1141–1143.
Anderson, J. (1974). Retrieval of propositional information from long-term memory. Cognitive
Psychology, 6(4), 451–474. https://doi.org/10.1016/0010-0285(74)90021-8
Anderson, J. (1978). Arguments concerning representations for mental imagery. Psychological
Review, 85(4), 249–277. https://doi.org/10.1037/0033-295X.85.4.249
Anderson, J. (2013). Acquisition of Cognitive Skill. Readings in Cognitive Science: A

109
Perspective from Psychology and Artificial Intelligence, 362–380.
https://doi.org/10.1016/B978-1-4832-1446-7.50032-7
Anderson, J. (2015). Cognitive Psychology and Its Implications (eighth). Worth Publishers.
Anderson, J. (2020). Cognitive Psychology and Its Implications Eighth Edition (9th ed.).
Carnegie Mellon University.
Anderson, J., & Bower, G. (1972). Configural properties in sentence memory. Journal of Verbal
Learning and Verbal Behavior, 11(5), 594–605. https://doi.org/10.1016/S00225371(72)80043-4
Anderson, J., & Reder, L. (1974). Negative judgments in and about semantic memory. Journal of
Verbal Learning and Verbal Behavior, 13(6), 664–681. https://doi.org/10.1016/S00225371(74)80054-X
Anderson, M. C., & Spellman, B. A. (1995). On the status of inhibitory mechanisms in
cognition: Memory retrieval as a model case. Psychological Review, 102(1), 68–100.
https://doi.org/10.1037/0033-295X.102.1.68
Arden, S., & Pentimonti, J. (2017). Data-Based Decision Making in Multi-Tiered Systems of
Support: Principles, Practices, Tips, & Tools. Perspectives on Language and Literacy,
43(4), 19–23.
Arden, S. V, & Benz, S. (2018). The Science of RTI Implementation: The How and What of
Building Multi-tiered Systems of Support. Perspectives on Language and Literacy, 44(4),
21–25.
Arwood, E. L. (1983). Pragmaticism: theory and application. Aspen Publication.
Arwood, E. (1991). Semantic and Pragmatic Language Disorders.
Arwood, E. (2011). Language Function: An introduction to pragmatic assessment and

110
intervention for higher order thinking and better literacy. Jessica Kingsley Publishers.
Arwood, E. (2017). Why Use Neuroscience to Inform Educational Practice? In E. Arwood & C.
Merideth (Eds.), Neuro-Education: A translation from theory to practice (pp. 6–28). Apricot
Inc.
Arwood, E., & Beggs, M. A. (1992). TemPro - temporal analysis of propositions: a tool for
analyzing language functioning.
Arwood, E., Brown, M., & Kaulitz, C. (2015). Pro-social Language: A Way to Think About
Behavior (1st ed.). Apricot Inc.
Arwood, E., & Kaulitz, C. (2007). Learning with a Visual Brain in an Auditory World: Visual
language strategies for individuals with autism spectrum disorders. Autism Asperger
Publishing.
Arwood, E., & Robb, B. (2008). Creating classroom language events: seeing what you are
saying: Ellyn Arwood and Bonnie Robb share with ESL teachers an effective, collaborative
approach to creating an effective classroom of language events.(English as a second
language). ESL Magazine, 61, 9.
Arwood, E., & Young, E. (2000). Language of Respect: the Right of Each Student to Participate
in an Environment of Communicative Thoughfulness. Lightning Print.
Atkins, M. S., Hoagwood, K., Kutash, K., & Seidman, E. (2010). Toward the Integration of
Education and Mental Health in Schools. https://doi.org/10.1007/s10488-010-0299-7
Baars, B., & Gage, N. (2013). Fundamentals of Cognitive Neuroscience (2nd ed.). Elsevier.
Bargh, J. A., & Ferguson, M. J. (2000). Beyond behaviorism: On the automaticity of higher
mental processes. Psychological Bulletin, 126(6), 925–945. https://doi.org/10.1037/00332909.126.6.925

111
Barsalou, L. W. (1999). Perceptual symbol systems. Behavioral and Brain Sciences, 22(4), 577–
609. https://doi.org/10.1017/S0140525X99002149
Barsalou, L. W. (2003). Abstraction in perceptual symbol systems. Philosophical Transactions of
the Royal Society B: Biological Sciences, 358(1435), 1177–1187.
https://doi.org/10.1098/rstb.2003.1319
Bartolomeo, P. (2002). The relationship between visual perception and visual mental imagery: A
reappraisal of the neuropsychological evidence. Cortex, 38(3), 357–378.
https://doi.org/10.1016/S0010-9452(08)70665-8
Becker, K., Chorpita, B., & Daleiden, E. (2011). Improvement in Symptoms Versus Functioning:
How Do Our Best Treatments Measure Up? Administration and Policy in Mental Health
and Mental Health Services Research, 38(6), 440–458. https://doi.org/10.1007/s10488-0100332-x
Becker, K., & Domitrovich, C. (2011). The conceptualization, integration, and support of
evidence-based interventions in the schools. School Psychology Review, 40(4), 582.
Belser, C., Shillingford, M. A., & Joe, J. R. (2016). The ASCA Model and a Multi-Tiered System
of Supports: A Framework to Support Students of Color With Problem Behavior. The
Professional Counselor, 6(3), 251–262. https://doi.org/10.15241/cb.6.3.251
Benner, G. J., Kutash, K., Nelson, R., Fisher, M. M. B., Fisher, M. M. B., Ron Nelson, J., &
Fisher, M. M. B. (2013). Closing the Achievement Gap of Youth with Emotional and
Behavioral Disorders through Multi-Tiered Systems of Support. Education and Treatment
of Children, 36(3), 15–29. https://doi.org/10.1353/etc.2013.0018
Binder, J. R. (2016). In defense of abstract conceptual representations. Psychonomic Bulletin and
Review, 23(4), 1096–1108. https://doi.org/10.3758/s13423-015-0909-1

112
Binder, J. R., & Desai, R. H. (2011). The neurobiology of semantic memory. Trends in Cognitive
Sciences, 15(11), 527–536. https://doi.org/10.1016/j.tics.2011.10.001
Blakemore, S. J., Winston, J., & Frith, U. (2004). Social cognitive neuroscience: Where are we
heading? Trends in Cognitive Sciences, 8(5), 216–222.
https://doi.org/10.1016/j.tics.2004.03.012
Bohanon, H., Fenning, P., Carney, K., Minnis-Kim, M. J., Anderson-Harriss, S., Moroz, K.,
Hicks, K. J., Kasper, B., Culos, C., Sailor, W., Pigott, T., & Penning, P. (2006). Schoolwide
Application of Positive Behavior Support in an Urban High School. Journal of Positive
Behavior Interventions, 8(3), 131–145. https://doi.org/10.1177/10983007060080030201
Bohanon, H., Gilman, C., Parker, B., Amell, C., & Sortino, G. (2016). Using School
Improvement and Implementation Science to Integrate Multi-Tiered Systems of Support in
Secondary Schools. Australasian Journal of Special Education, 40(2), 99–116.
https://doi.org/10.1017/jse.2016.8
Bookheimer, S. (2002). Functional MRI of Language: New Approaches to Understanding the
Cortical Organization of Semantic Processing. Annual Review of Neuroscience, 25(1), 151–
188. https://doi.org/10.1146/annurev.neuro.25.112701.142946
Bottiani, J., Larson, K., Debnam, K., Bischoff, C., & Bradshaw, C. (2018). Promoting Educators’
use of Culturally Responsive Practices: a systematic review of inservice interventions.
Journal of Teacher Education, 69(4), 367–385. https://doi.org/10.1177/0022487117722553
Boyce, T. (2016). Differential Susceptibility of the Developing Brain to Contextual Adversity
and Stress. Neuropsychopharmacology, 41(1), 142–162.
https://doi.org/10.1038/npp.2015.294
Bradshaw, C., Mitchell, M., & Leaf, P. (2010). Examining the Effects of Schoolwide Positive

113
Behavioral Interventions and Supports on Student Outcomes. Journal of Positive Behavior
Interventions, 12(3), 133–148. https://doi.org/10.1177/1098300709334798
Bradshaw, C., & Pas, E. (2011). A statewide scale up of positive behavioral interventions and
supports: A description of the development of systems of support and analysis of adoption
and implementation. School Psychology Review, 40(4), 530–548.
Brady, T. F., Konkle, T., Alvarez, G. A., & Oliva, A. (2008). Visual long-term memory has a
massive storage capacity for object details. Proceedings of the National Academy of
Sciences of the United States of America, 105(38), 14325–14329.
https://doi.org/10.1073/pnas.0803390105
Brown, D. (2003). Learner-Centered Conditions That Ensure Students’ Success in Learning. In
Education (Vol. 124, Issue 1, p. 99).
Brown, K. L. (2003). From Teacher-Centered to Learner-Centered Curriculum: Improving
Learning in Diverse Classrooms. Education, 124(1), 49.
Brown, R. (1973). A first language the early stages [Book]. Harvard University Press.
Bruhn, A., Hirsch, S., & Lloyd, J. (2015). Treatment Integrity in School-Wide Programs: A
Review of the Literature (1993–2012). The Journal of Primary Prevention, 36(5), 335–349.
https://doi.org/10.1007/s10935-015-0400-9
Bruner, J. (1985). Models of the Learner. Educational Horizons, 64(4), 197–200.
Bruner, J., & Goodman, C. (1947). Value and need as organizing factors in perception. Journal of
Abnormal and Social Psychology, 42(1), 33–44. https://doi.org/10.1037/h0058484
Campbell, R. (2008). The processing of audio-visual speech: Empirical and neural bases.
Philosophical Transactions of the Royal Society B: Biological Sciences, 363(1493), 1001–
1010. https://doi.org/10.1098/rstb.2007.2155

114
Casale-Giannola, D. (2020). Needs , and Recommendations Comparing Inclusion in the
Secondary Vocational and Academic Classrooms : Strengths , Needs , and
Recommendations. American Secondary Educatin, 40(2), 26–42.
Commons, M. L., Trudeau, E. J., Stein, S. A., Richards, F. A., & Krause, S. R. (1998).
Hierarchical Complexity of Tasks Shows the Existence of Developmental Stages.
Developmental Review, 18(3), 237–278. https://doi.org/10.1006/drev.1998.0467
Cook, C., Frye, M., Slemrod, T., Lyon, A., Renshaw, T., & Zhang, Y. (2015). An integrated
approach to universal prevention: Independent and combined effects of PBIS and SEL on
youths’ mental health. School Psychology Quarterly, 30(2), 166–183.
https://doi.org/10.1037/spq0000102
Cooper, D., Robinson, M., Slansky, J., & Kiger, N. (2012). Frameworks for effective standardbased literacy lessons. In Literacy: Helping students construct meaning (2nd ed., pp. 24–
57).
Cornelius-White, J. (2007). Learner-centered teacher-student relationships are effective: A metaanalysis. Review of Educational Research, 77(1), 113–143.
https://doi.org/10.3102/003465430298563
Creswell, J., & Poth, C. (2018). Qualitative Inquiry & Research Design (4th ed.). SAGE
Publications.
D’Ausilio, A., Pulvermuller, F., Salmas, P., Bufalari, I., Begliomini, C., & Fadiga, L. (2009). The
Motor Somatotopy of Speech Perception. Current Biology, 19(5), 381–385.
https://doi.org/10.1016/j.cub.2009.01.017
Damasio, A. (2003). Mental self: The person within. Nature, 423(6937), 227.
https://doi.org/10.1038/423227a

115
Damasio, A., & Damasio, H. (2012). Minding the Body Antonio Damasio Minding the body.
135(3), 15–22.
Daneman, M., & Merikle, P. M. (1996). Working memory and language comprehension: A metaanalysis. Psychonomic Bulletin and Review, 3(4), 422–433.
https://doi.org/10.3758/BF03214546
Daniels, H., & Gamer, P. (2013). Inclusive education. Inclusive Education, 1–268.
https://doi.org/10.4324/9780203062449
Debnam, K., Pas, E., & Bradshaw, C. (2012). Secondary and Tertiary Support Systems in
Schools Implementing School-Wide Positive Behavioral Interventions and Supports.
Journal of Positive Behavior Interventions, 14(3), 142–152.
https://doi.org/10.1177/1098300712436844
Debreczeny, L. M. (2019). Cognitive and Linguistic Time Constructs in English Written
Language of High School Students. Univeristy of Portland.
Dijkstra, N., Bosch, S. E., & van Gerven, M. A. J. (2017). Vividness of visual imagery depends
on the neural overlap with perception in visual areas. Journal of Neuroscience, 37(5), 1367–
1373. https://doi.org/10.1523/JNEUROSCI.3022-16.2016
Domitrovich, C., Bradshaw, C., Poduska, J., Hoagwood, K., Buckley, J., Olin, S., Romanelli, L.,
Leaf, P., Greenberg, M., & Ialongo, N. (2008). Maximizing the Implementation Quality of
Evidence-Based Preventive Interventions in Schools: A Conceptual Framework. Advances
in School Mental Health Promotion, 1(3), 6–28.
https://doi.org/10.1080/1754730X.2008.9715730
Dulaney, S., Hallam, P., & Wall, G. (2013). Superintendent perceptions of multi-tiered systems of
support : obstacles and opportunities for school system reform. AASA Journal of

116
Scholarship & Practice, 10(2), 30. https://doi.org/10.1080/01495930008403208
Durlak, J., Weissberg, R., Dymnicki, A., Taylor, R., & Schellinger, K. (2011). The Impact of
Enhancing Students’ Social and Emotional Learning: A Meta-Analysis of School-Based
Universal Interventions. Child Development, 82(1), 405–432.
https://doi.org/10.1111/j.1467-8624.2010.01564.x
Eklund, K., Kilpatrick, K., Kilgus, S., & Haider, A. (2018). A Systematic Review of State-Level
Social-Emotional Learning Standards: Implications for Practice and Research. School
Psychology Review, 47(3), 316–326.
Eklund, K., & Tanner, N. (2014). Multi-Tiered Behavioral Support Systems. Principal
Leadership, 15(2), 50.
Erickson, A., Noonan, P., & Jesnon, R. (2012). The school implimentation scale: Measuring
implementation in response to intervention models. Learning Disabilities Research &
Practice, 10(2), 33–52.
Fillmore, C. J. (1995). Essays in semantics and pragmatics in honor of Charles J. Fillmore (C. J.
Fillmore, M. Shibatani, & S. A. Thompson (eds.)) [Book]. J. Benjamins Pub. Co.
Flannery, B., Fenning, P., McIntosh, K., & McGrath-Kato, M. (2014). Effects of school-wide
positive behavioral interventions and supports and fidelity of implementation on problem
behavior in high schools. School Psychology Quarterly : The Official Journal of the
Division of School Psychology, American Psychological Association, 29(2), 111–124.
https://doi.org/10.1037/spq0000039
Flannery, B., Frank, J., McGrath-Kato, M., Doren, B., & Fenning, P. (2013). Implementing
Schoolwide Positive Behavior Support in High School Settings: Analysis of Eight High
Schools. The High School Journal, april/May, 267–282.

117
Flannery, B., Sugai, G., & Anderson, C. (2009). School-Wide Positive Behavior Support in High
School: Early Lessons Learned. Journal of Positive Behavior Interventions, 11(3), 177.
https://doi.org/10.1177/1098300708316257
Forsyth, J., & Eifert, G. (1996). The Language of Feeling and the Feeling of Anxiety:
Contributions of the Behaviorisms Toward Understanding The Function-Altering Effects of
Language. The Psychological Record, 46(4), 607–649. https://doi.org/10.1007/BF03395189
Freeman, J., Simonsen, B., McCoach, B., Sugai, G., Lombardi, A., & Horner, R. (2015). An
Analysis of the Relationship Between Implimentation of School-wide Positive Behavior
Interventions and Supports and High School Dropout Rates. The High School Journal,
Summer(290–314).
Freeman, J., Simonsen, B., McCoach, B., Sugai, G., Lombardi, A., Horner, R., McCoach, D. B.,
Sugai, G., Lombardi, A., & Horner, R. (2016). Relationship Between School-Wide Positive
Behavior Interventions and Supports and Academic, Attendance, and Behavior Outcomes in
High Schools. Journal of Positive Behavior Interventions, 18(1), 41–51.
https://doi.org/10.1177/1098300715580992
Freeman, J., Sugai, G., Simonsen, B., & Everett, S. (2017). MTSS Coaching: Bridging Knowing
to Doing. Theory into Practice, 56(1). https://doi.org/10.1080/00405841.2016.1241946
Fuchs, D., & Fuchs, L. (2006). Introduction to response to intervention: What, why, and how
valid is it? Reading Research Quarterly, 41(1), 93–99. https://doi.org/10.1598/rrq.41.1.4
Fuchs, D., & Fuchs, L. (2017). Critique of the national evaluation of response to intervention: A
case for simpler frameworks. Exceptional Children, 83(3).
https://doi.org/10.1177/0014402917693580
Gainotti, G., Ciaraffa, F., Silveri, M. C., & Marra, C. (2009). Mental Representation of Normal

118
Subjects About the Sources of Knowledge in Different Semantic Categories and Unique
Entities. 23(6), 803–812. https://doi.org/10.1037/a0016352
Gallistel, C. R., & Matzel, L. D. (2013). The Neuroscience of Learning : Beyond the Hebbian
Synapse. Annual Review of Psychology, 63, 169–200. https://doi.org/10.1146/annurevpsych-113011-143807
Garrett, T. (2008). Student-Centered and Teacher-Centered Classroom Management : A Case
Study of Three Elementary Teachers. 43(2004), 34–47.
George, H. P., Harrower, J. K., & Knoster, T. (2003). School-Wide Prevention and Early
Intervention: A Process for Establishing a System of School-Wide Behavior Support.
Preventing School Failure: Alternative Education for Children and Youth, 47(4), 170–176.
https://doi.org/10.1080/10459880309603363
Getha-Eby, T., Beery, T., Xu, Y., & O’Brien, B. (2014). Meaningful Learning: Theoretical
Support for Concept-Based Teaching. Journal of Nursing Education, 53(9), 494–500.
https://doi.org/10.3928/01484834-20140820-04
Ghazanfar, A. A., & Schroeder, C. E. (2006). Is neocortex essentially multisensory? Trends in
Cognitive Sciences, 10(6), 278–285. https://doi.org/10.1016/j.tics.2006.04.008
Ginsburg, G., Becker-Haimes, E., Keeton, C., Kendall, P., Iyengar, S., Sakolsky, D., Albano, A.
M., Peris, T., Compton, S. N., & Piacentini, J. (2018). Results From the Child/Adolescent
Anxiety Multimodal Extended Long-Term Study (CAMELS): Primary Anxiety Outcomes.
Journal of the American Academy of Child & Adolescent Psychiatry, 57(7), 471–480.
https://doi.org///doi.org/10.1016/j.jaac.2018.03.017
Goldberg, J. M., Sklad, M., Elfrink, T. R., Schreurs, K. M. G. G., Bohlmeijer, E. T., & Clarke, A.
M. (2018). Effectiveness of interventions adopting a whole school approach to enhancing

119
social and emotional development: a meta-analysis. European Journal of Psychology of
Education, 34(4), 755–782. https://doi.org/10.1007/s10212-018-0406-9
Goodman-Scott, E., & Grothaus, T. (2017). RAMP and PBIS: “They Definitely Support One
Another”: The Results of a Phenomenological Study (Part One). Professional School
Counseling, 21(1), 1096. https://doi.org/10.5330/1096-2409-21.1.119
Green-Mitchell, A. (2016). An Investigation of Language Acquisition as an Antecedent to ProSocial Development for Secondary Students at Risk for Behavior Disorders.
Hadie, S. N. H., Hassan, A., Mohd Ismail, Z. I., Ismail, H. N., Talip, S. B., & Abdul Rahim, A. F.
(2018). Empowering students’ minds through a cognitive load theory-based lecture model:
A metacognitive approach. Innovations in Education and Teaching International, 55(4),
398–407. https://doi.org/10.1080/14703297.2016.1252685
Happé, F., Ehlers, S., Fletcher, P., Frith, U., Johansson, M., Gillberg, C., Dolan, R., Frackowiak,
R., & Frith, C. (1997). “Theory of mind” in the brain. Evidence from a PET scan study of
Asperger syndrome. NeuroReport, 8(1), 197–201. https://doi.org/10.1097/00001756199612200-00040
Haymovitz, E., Houseal-Allport, P., Lee, R. S., & Svistova, J. (2018). Exploring the Perceived
Benefits and Limitations of a School-Based Social–Emotional Learning Program: A
Concept Map Evaluation. Children & Schools, 40(1), 45–54.
https://doi.org/10.1093/cs/cdx029
Higa-Mcmillan, C., Francis, S. E., Rith-Najarian, L., & Chorpita, B. F. (2016). Evidence Base
Update: 50 Years of Research on Treatment for Child and Adolescent Anxiety. Journal of
Clinical Child and Adolescent Psychology : The Official Journal for the Society of Clinical
Child and Adolescent Psychology, American Psychological Association, Division 53, 45(2),

120
91. https://doi.org/10.1080/15374416.2015.1046177
Horner, R., & Macaya, M. M. (2018). A Framework for Building Safe and Effective School
Environments: Positive Behavioral Interventions and Supports (PBIS). Pedagogicka
Orientace, 28(4), 663. https://doi.org/10.5817/PedOr2018-4-663
Horner, R., & Sugai, G. (2015). School-wide PBIS: An Example of Applied Behavior Analysis
Implemented at a Scale of Social Importance. Behavior Analysis in Practice, 8(1), 80–85.
https://doi.org/10.1007/s40617-015-0045-4
Howland, J. G., & Wang, Y. T. (2008). Chapter 8 Synaptic plasticity in learning and memory:
Stress effects in the hippocampus. Progress in Brain Research, 169(07), 145–158.
https://doi.org/10.1016/S0079-6123(07)00008-8
Imuta, K., Henry, J. D., Slaughter, V., Selcuk, B., & Ruffman, T. (2016). Theory of mind and
prosocial behavior in childhood: A meta-analytic review. Developmental Psychology, 52(8),
1192–1205. https://doi.org/10.1037/dev0000140
Jacobs, C., Schwarzkopf, D. S., & Silvanto, J. (2018). Visual working memory performance in
aphantasia. Cortex, 105, 61–73. https://doi.org/10.1016/j.cortex.2017.10.014
Jaskowiak, E. (2018). “Is it his Language?” A Neuroeducation Approach to Exploring the
Connection Between Levels of Language Function and Prosocial Concepts for Elementary
Students Identified with Emotional and Behavioral Disorders. 1–342.
Jean-Pierre, J., & Parris-Drummond, S. (2018). Alternative School Discipline Principles and
Interventions: An overview of the literature. Revue Des Sciences De L’Education de McGill,
53(3), 414–342.
Just, M. A., Cherkassky, V. L., Aryal, S., & Mitchell, T. M. (2010). A neurosemantic theory of
concrete noun representation based on the underlying brain codes. PLoS ONE, 5(1).

121
https://doi.org/10.1371/journal.pone.0008622
Kalke, T., Glanton, A., & Cristalli, M. (2007). Positive behavioral interventions and supports:
using strength-based approaches to enhance the culture of care in residential and day
treatment education environments. Child Welfare, 86(5), 151.
Kavale, K., & Spaulding, L. (2008). Is Response to Intervention Good Policy for Specific
Learning Disability? Learning Disabilities Research & Practice, 23(4), 169–179.
https://doi.org/10.1111/j.1540-5826.2008.00274.x
Kearney, C. A., & Graczyk, P. (2014). A Response to Intervention Model to Promote School
Attendance and Decrease School Absenteeism. Child & Youth Care Forum, 43(1), 1–25.
https://doi.org/10.1007/s10566-013-9222-1
Keller-Margulis, M. (2012). Fidelity of Implementation Framework: A critical need for response
to intervention models. Psychology in the Schools, 49(4), 342–352.
https://doi.org/10.1002/pits
Keller-Margulis, M. A. (2012). Fidelity of implimentation framework: A critical need for
response to intervention models. Psychology in the Schools, 49(4), 342–352.
Keogh, R., & Pearson, J. (2018). The blind mind: No sensory visual imagery in aphantasia.
Cortex, 105(2015), 53–60. https://doi.org/10.1016/j.cortex.2017.10.012
Kilgus, S., Reinke, W., & Jimerson, S. (2015). Understanding mental health intervention and
assessment within a multi-tiered framework: Contemporary science, practice, and policy.
School Psychology Quarterly : The Official Journal of the Division of School Psychology,
American Psychological Association, 30(2), 159–165. https://doi.org/10.1037/spq0000118
Kilpatrick, K., Maras, M., Brann, K., & Kilgus, S. (2018). Universal Screening for Social,
Emotional, and Behavioral Risk in Students: DESSA-mini Risk Stability Over Time and Its

122
Implications for Screening Procedures. School Psychology Review, 47(3), 244–257.
https://doi.org/10.17105/SPR-2017-0069.V47-3
Knowles, M. (1984). New Roles for Teachers--Empowerers of Lifelong Learners. Journal of
Children in Contemporary Society, 16, 85–94.
Konkle, T., Brady, T. F., Alvarez, G. A., & Oliva, A. (2010). Scene memory is more detailed than
you think: The role of categories in visual long-term memory. Psychological Science,
21(11), 1551–1556. https://doi.org/10.1177/0956797610385359
Krüger, B., Zabicki, A., Grosse, L., Naumann, T., & Munzert, J. (2020). Sensory features of
mental images in the framework of human actions. Consciousness and Cognition, 83(April),
102970. https://doi.org/10.1016/j.concog.2020.102970
Lachman, S. J. (1997). Learning is a process: Toward an improved definition of learning. Journal
of Psychology: Interdisciplinary and Applied, 131(5), 477–480.
https://doi.org/10.1080/00223989709603535
Lalley, J. P., & Gentile, J. R. (2009). Classroom assessment and grading to assure mastery.
Theory into Practice, 48(1), 28–35. https://doi.org/10.1080/00405840802577577
Lam, C. X. (2016). Investigating Semantic Alignment in Character Learning of Chinese as a
Foreign Language: The Use and Effect of the Imagery Based Encoding Strategy. 258.
Lam, C. X. (2017). A Literature Review of Neuro-Education. In E. Arwood & C. Merideth
(Eds.), Neuro-Education: A translation from theory to practice (pp. 28–43). Apricot Inc.
Lamblin, M., Murawski, C., Whittle, S., & Fornito, A. (2016). Translational Research in
Audiology, Neurotology, and the Hearing Sciences. Brain, 28(4), 219–239.
https://doi.org/10.1007/978-3-319-40848-4
Lamblin, M., Murawski, C., Whittle, S., & Fornito, A. (2017). Social connectedness, mental

123
health and the adolescent brain [Article]. Neuroscience and Biobehavioral Reviews, 80, 57–
68. https://doi.org/10.1016/j.neubiorev.2017.05.010
LeDoux, J., & Johansen, J. P. (2014). Anxiety is the sum of its parts. Nature, 496(7444), 174–
175. https://doi.org/10.1038/nature12087
LeDoux, J., & Pine, D. (2016). Using Neuroscience to Help Understand Fear and Anxiety: A
Two-System Framework. American Journal of Psychiatry, 173(11), 1083–1093.
https://doi.org/10.1176/appi.ajp.2016.16030353
Lenneberg, E. (1962). The Relationship of Language to the Formation of Concepts Author ( s ):
Eric H . Lenneberg Published by : Springer Stable URL :
http://www.jstor.com/stable/20114420 TO THE FORMATION OF CONCEPTS *. Synthese,
14(2), 103–109.
Leonard, L. B., Weismer, S. E., Miller, C. A., Francis, D. J., Bruce Tomblin, J., & Kail, R. V.
(2007). Speed of processing, working memory, and language impairment in children.
Journal of Speech, Language, and Hearing Research, 50(2), 408–428.
https://doi.org/10.1044/1092-4388(2007/029)
Luck, S. J., & Vogel, E. K. (1997). The capacity of visual working memory for features and
conjunctions. Nature, 390(6657), 279–284. https://doi.org/10.1038/36846
Malaquias, C., & Hehir, T. (2017). Inclusive Education – What Does the Research Say ? 0–2.
Maniglia, L. M. (2017). How Educators Perceive the Process and Implementation of a MultiTiered System of Supports (MTSS): A Case Study. ProQuest LLC.
McCarthy, C. (2006). Neither Brain nor Ghost: A Non-dualist Alternative to the Mind-Brain
Identity Theory (review). Education and Culture, 22(2), 83–86.
https://doi.org/10.1353/eac.2007.0004

124
McIntosh, K., Filter, K. J., Bennett, J. L., Ryan, C., & Sugai, G. (2010). Principles of sustainable
prevention: Designing scale-up of School-wide Positive Behavior Support to promote
durable systems. Psychology in the Schools, 47(1), 5–21. https://doi.org/10.1002/pits.20448
McIntosh, K., Horner, R., Chard, D., Boland, J., & Good, R. (2006). The use of reading and
behavior screening measures to predict nonresponse to school-wide positive behavior
support: A longitudinal analysis. School Psychology Review, 35(2), 275–291.
McIntosh, K., Ty, S., & Miller, L. (2014). Effects of School-Wide Positive Behavioral
Interventions and Supports on Internalizing Problems. Journal of Positive Behavior
Interventions, 16(4), 209–218. https://doi.org/10.1177/1098300713491980
McKenzie, R. G. (2010). The Insufficiency of Response to Intervention in Identifying Gifted
Students with Learning Disabilities. Learning Disabilities Research & Practice, 25(3), 161–
168. https://doi.org/10.1111/j.1540-5826.2010.00312.x
McKown, C. (2017). Social and Emotional Learning. In Educational Psychology (Vol. 27, Issue
1, pp. 3–178). https://doi.org/10.1080/01443410.2019.1654195
Meadan, H., Ostrosky, M. M., Triplett, B., Michna, A., & Fettig, A. (2011). Using Visual
Supports with Young Children with Autism Spectrum Disorder. TEACHING Exceptional
Children, 43(6), 28–35. https://doi.org/10.1177/004005991104300603
Mellard, D., Durlak, J., Weissberg, R. P., Taylor, R., & Schellinger, K. (2017). RTI and Its
Connection to Multi-tiered Intervention Systems. Perspectives on Language and Literacy,
43(3), 11–13. https://doi.org/10.1111/j.1540-5826.2008.00274.x
Mellard, D., Frey, B., & Woods, K. (2012). School-wide student outcomes of response to
intervention frameworks. Learning Disabilities, 10(2), 17–32.
Mellard, D., Woods, K., & Lee, J. H. (2016). Literacy profiles of at-risk young adults enrolled in

125
career and technical education. Journal of Research in Reading, 39(1), 88–108.
https://doi.org/10.1111/1467-9817.12034
Melli, G., Carraresi, C., Poli, A., & Bailey, R. (2016). The role of metacognitive beliefs in health
anxiety. Personality and Individual Differences, 89, 80–85.
https://doi.org/10.1016/j.paid.2015.10.006
Menghini, D., Armando, M., Calcagni, M., Napolitano, C., Pasqualetti, P., Sergeant, J. A., Pani,
P., & Vicari, S. (2018). The influence of Generalized Anxiety Disorder on Executive
Functions in children with ADHD [Article]. European Archives of Psychiatry and Clinical
Neuroscience, 268(4), 349. https://doi.org/10.1007/s00406-017-0831-9
Merideth, C. (2017). Increase Language, Decrease Anxiety. In E. Arwood & C. Merideth (Eds.),
Neuro-Education: A translation from theory to practice (pp. 134–152). Apricot Inc.
Morningstar, M. E., Lombardi, A., & Test, D. (2018). Including College and Career Readiness
Within a Multitiered Systems of Support Framework. AERA Open, 4(1), 233285841876188.
https://doi.org/10.1177/2332858418761880
Nind, M. (2011). Inclusive Education Research. Research Intelligence, 115, 18.
Nip Ignatius, S. B., Green, J. R., & Marx, D. B. (2009). Early speech motor development:
Cognitive and linguistic considerations. Journal of Communication Disorders, 42(4), 286–
298. https://doi.org/10.1016/j.jcomdis.2009.03.008
Noltemeyer, A., Palmer, K., James, A. G., & Petrasek, M. (2019). Disciplinary and achievement
outcomes associated with school-wide positive behavioral interventions and supports
implementation level. School Psychology Review, 48(1), 81–87.
https://doi.org/10.17105/SPR-2017-0131.V48-1
Nöth, W. (2014). The Semiotics of Learning New Words. Journal of Philosophy of Education,

126
48(3), 446–456. https://doi.org/10.1111/1467-9752.12076
Olson, D. R. (2001). Education: The Bridge from Culture to Mind. In Jerome Bruner: Language,
Culture and Self (pp. 104–115). SAGE Publications.
Perniss, P., & Vigliocco, G. (2014). The bridge of iconicity: From a world of experience to the
experience of language. Philosophical Transactions of the Royal Society B: Biological
Sciences, 369(1654), 1–13. https://doi.org/10.1098/rstb.2014.0179
Piaget, J. (1959). The Language and Thought of the Child. Routledge Classic.
Pine, D. (2007). Research Review: A neuroscience framework for pediatric anxiety disorders.
Journal of Child Psychology and Psychiatry, 48(7), 631–648.
https://doi.org/10.1111/j.1469-7610.2007.01751.x
Pirttimaa, R., & Hirvonen, M. (2016). From special tasks to extensive roles: the changing face of
special needs teachers in Finnish vocational further education. Journal of Research in
Special Educational Needs, 16(4), 234–242. https://doi.org/10.1111/1471-3802.12078
Pitts, C., Anderson, R., & Haney, M. (2018). Measures of instruction for creative engagement:
Making metacognition, modeling and creative thinking visible. Learning Environments
Research, 21(1), 43–59. https://doi.org/10.1007/s10984-017-9238-9
Postman, N. (1996). Postman, The Necessity of Gods. In The End of Education: Redefining the
Value of School (pp. 3–18). Vintage.
Pulvermüller, F. (1999). Words in the brain’s language. Behavioral and Brain Sciences, 22(2),
253–279. https://doi.org/10.1017/S0140525X9900182X
Pulvermüller, F. (2005). Brain Mechanisms linking language and action. Nature Reviews
Neuroscience, 6(July), 576–582. https://doi.org/10.1038/nrn1706
Pulvermüller, F. (2012). Meaning and the brain: The neurosemantics of referential, interactive,

127
and combinatorial knowledge. Journal of Neurolinguistics, 25(5), 423–459.
https://doi.org/10.1016/j.jneuroling.2011.03.004
Pulvermüller, F. (2013). Semantic embodiment, disembodiment, or misembodiment? In seearch
of meaning in modules and neuron circuits. Brain and Language, 127(1), 86–103.
https://doi.org/10.1016/j.bandl.2013.05.015
Pulvermüller, F. (2019). The case of cause: Neurobiological mechanisms for grounding abstract
concept. Phil. Trans. R. Soc., 373(B), 1–10. https://doi.org/10.1098/rstb.2017.0129
Pulvermuller, F., & Shtyrov, Y. (2006). Language outside the focus of attention: The mismatch
negativity as a tool for studying higher cognitive processes. Progress in Neurobiology, 79,
49–71.
Radford, J., Bosanquet, P., Webster, R., & Blatchford, P. (2015). Scaffolding learning for
independence: Clarifying teacher and teaching assistant roles for children with special
educational needs. Learning and Instruction, 36, 1–10.
https://doi.org/10.1016/j.learninstruc.2014.10.005
Reeves, L. M., Ferro, J. B., Umbreit, J., & Liaupsin, C. J. (2017). The Role of the Replacement
Behavior in Function-Based Intervention. Education and Training in Autism and
Developmental Disabilities, 52(3), 305.
Robb, B. E. (2016). A Paradigm Shift in Classroom Learning Practices to Propose Methods
Aligned with a Neuroeducation Conceptual Framework. 228.
Romer, N., Green, A. L., & Cox, K. E. (2018). Educator Perceptions of Preparedness and
Professional Development for Implementation of Evidence-Based Practices Within a Multitiered System of Supports. School Mental Health, 10(2), 122–133.
https://doi.org/10.1007/s12310-017-9234-3

128
Saenz, K. P. (2013). Experiences, perceived challenges, and support systems of early college
high school students: Applications of social capital theory.
Saldaña, J. (2013). First Cycle Coding Methods . Kindle Edition. The Coding Manual for
Qualitative Researchers, 1992.
Schuh, K. L. (2004). Learner-centered principles in teacher-centered practices? Teaching and
Teacher Education, 20(8), 833–846. https://doi.org/10.1016/j.tate.2004.09.008
Scott, T., Alter, P., Rosenberg, M., & Borgmeier, C. (2010). Decision-making in secondary and
tertiary interventions of school-wide systems of positive behavior support. Education and
Treatment of Children, 33(4), 513–535. https://doi.org/10.1353/etc.2010.0003
Simonsen, B., Jeffrey-Pearsall, J., Sugai, G., & McCurdy, B. (2011). Alternative Setting-Wide
Positive Behavior Support. Behavioral Disorders, 36(4), 213–224.
https://doi.org/10.1177/019874291103600402
Simonsen, B., & Sugai, G. (2013). PBIS in Alternative Education Settings: Positive Support for
Youth with High-Risk Behavior. EDUCATION AND TREATMENT OF CHILDREN, 36(3),
3–14. https://doi.org/10.1353/etc.2013.0030
Sink, C. A. (2016). Incorporating a Multi-Tiered System of Supports Into School Counselor
Preparation. The Professional Counselor, 6(3), 203–219. https://doi.org/10.15241/cs.6.3.203
Skedgell, K., & Kearney, C. (2018). Predictors of school absenteeism severity at multiple levels:
A classification and regression tree analysis. Children and Youth Services Review, 86, 236–
245. https://doi.org/10.1016/j.childyouth.2018.01.043
Snyder, H. R., Hutchinson, N., Nyhus, E., Curran, T., Banich, M. T., O’Reilly, R. C., &
Munakata, Y. (2010). Neural inhibition enables selection durign language processing.
Proceedings of the National Academy of Sciences of the United States of America, 107(38),

129
16483–16488.
Spencer, D. (2017). I See You in my Picture: Use of Viconic Language Methods in a Behavior
Classroom Setting. In E. Arwood & C. Merideth (Eds.), Neuro-Education: A translation
from theory to practicero-education (pp. 97–97). Apricot Inc.
Splett, J., Trainor, K., Raborn, A., Halliday-Boykins, C., Garzona, M., Dongo, M., & Weist, M.
(2018). Comparison of Universal Mental Health Screening to Students Already Receiving
Intervention in a Multitiered System of Support. Behavioral Disorders, 43(3), 344–356.
Spradley, J. P. (1980). Participant observation. Holt, Rinehart and Winston.
Stevenson, R. A., Siemann, J. K., Woynaroski, T. G., Schneider, B. C., Eberly, H. E., Camarata,
S. M., & Wallace, M. T. (2014). Evidence for Diminished Multisensory Integration in
Autism Spectrum Disorders. Journal of Autism and Developmental Disorders, 44(12),
3161–3167. https://doi.org/10.1007/s10803-014-2179-6
Sugai, G., & Horner, R. H. (2009). Responsiveness-to-Intervention and School-Wide Positive
Behavior Supports: Integration of Multi-Tiered System Approaches. Exceptionality, 17(4),
223–237. https://doi.org/10.1080/09362830903235375
Sukhodolsky, D. G., Bloch, M. H., Panza, K. E., & Reichow, B. (2013). Cognitive-behavioral
therapy for anxiety in children with high-functioning autism: a meta-analysis. Pediatrics,
132(5), e1341. https://doi.org/10.1542/peds.2013-1193
Sulkowski, M. L., & Michael, K. (2014). Meeting the mental health needs of homeless students
in schools: A Multi-Tiered System of Support framework. Children and Youth Services
Review, 44, 145–151. https://doi.org/10.1016/j.childyouth.2014.06.014
Swain-Bradway, J., Loman, S. L., & Vincent, C. G. (2014). Systematically Addressing Discipline
Disproportionality Through the Application of a School-Wide Framework. Multiple Voices,

130
14(141), 3–17.
Tangen, D., & Spooner-Lane, R. (2008). Avoiding the deficit model of teaching: Students who
have EAL/EAL and learning difficulties. Australian Journal of Learning Difficulties, 13(2),
63–71. https://doi.org/10.1080/19404150802380522
Theobald, R. J., Goldhaber, D. D., Gratz, T. M., & Holden, K. L. (2019). Career and Technical
Education, Inclusion, and Postsecondary Outcomes for Students With Learning Disabilities.
Journal of Learning Disabilities, 52(2), 109–119.
https://doi.org/10.1177/0022219418775121
Tommerdahl, J. (2010). A model for bridging the gap between neuroscience and education.
Oxford Review of Education, 36(1), 97–109. https://doi.org/10.1080/03054980903518936
Tranel, D., Logan, C., Frank, R., & Damasio, A. (1997). Explaining category-related effects in
the retrieval of conceptual and lexical knowledge for concrete entities: Operationalization
and analysis of factors. Neuropsychologia, 35(10), 1329–1339.
https://doi.org/10.1016/S0028-3932(97)00086-9
Vygotsky, L.S. (1962). Thought and Language. MIT Press.
Vincent, C. G., Swain-Bradway, J., Tobin, T. J., & May, S. (2011). Disciplinary Referrals for
Culturally and Linguistically Diverse Students with and without Disabilities: Patterns
Resulting from School-Wide Positive Behavior Support. Exceptionality, 19(3), 175–190.
https://doi.org/10.1080/09362835.2011.579936
Walker, H. M., Horner, R. H., Sugai, G., Bullis, M., Sprague, J. R., Bricker, D., & Kaufman, M.
J. (1996a). Integrated Approaches to Preventing Antisocial Behavior Patterns among
School-Age Children and Youth. Journal of Emotional and Behavioral Disorders, 4(4),
194–209. https://doi.org/10.1177/106342669600400401

131
Walker, H. M., Horner, R. H., Sugai, G., Bullis, M., Sprague, J. R., Bricker, D., & Kaufman, M.
J. (1996b). Integrated Approaches to Preventing Antisocial Behavior Patterns among
School-Age Children and Youth. Journal of Emotional and Behavioral Disorders, 4(4),
194–209. https://doi.org/10.1177/106342669600400401
Webster, J., & Whitworth, A. (2012). Treating verbs in aphasia: Exploring the impact of therapy
at the single word and sentence levels. International Journal of Language and
Communication Disorders, 47(6), 619–636. https://doi.org/10.1111/j.14606984.2012.00174.x
Weist, R. M., Atanassova, M., Wysocka, H., & Pawlak, A. (1999). Spatial and temporal systems
in child language and thought: A cross-linguistic study. First Language, 19(57), 267–311.
https://doi.org/10.1177/014272379901905701
Wiest, D., Wong, E., Cervantes, J., Craik, L. A., & Kreil, D. (2001). Intrinsic motivation among
regular, special, and alternative education high school students. Adolescence, 36(141), 111–
126.
Wigle, S. E., & Wilcox, D. J. (2003). Changing Roles and Responsibilities of Special Educators;
Implications for Teacher Education. Action in Teacher Education, 25(1), 27–37.
https://doi.org/10.1080/01626620.2003.10463290
Wiliam, D. (2010). Standardized Testing and School Accountability. Educational Psychologist,
45(2), 107–122. https://doi.org/10.1080/00461521003703060
Zaff, J. F., Donlan, A., Gunning, A., Anderson, S. E., McDermott, E., & Sedaca, M. (2017).
Factors that Promote High School Graduation: a Review of the Literature. Educational
Psychology Review, 29(3), 447–476. https://doi.org/10.1007/s10648-016-9363-5
Zins, J., Bloodworth, M., Weissberg, R., & Walberg, H. (2007). The Scientific Base Linking

132
Social and Emotional Learning to School Success. Journal of Educational and
Psychological Consultation, 17(2–3), 191–210.
https://doi.org/10.1080/10474410701413145

133
Appendix A: Human Subjects Approval

134
Appendix B: Interview Protocol

-

Participant Check-In
The interview will take approximately 30-45 minutes.

-

All interviews will be video, and audio recorded for later transcription.

-

Participation is voluntary and confidential – do you still want to participate in the
interview?

-

Do you have any questions before we begin?
Research Question

Target Data
Participant views and
shared artifacts regarding
the Neuroeducation
Intervention System

What are the perceptions of the staff (intervention team
and teachers piloting language-based interventions), as
measured by virtual one on one interviews, and supported by
their shared evidence of what they did with the language
strategies through shared artifacts exhibits?
Introduction: Purpose
- The purpose of this study was to investigate in what ways the Neuroeducation
Intervention System (NIS), a school-wide intervention system that focuses on
conceptual learning, is effective, as indicated by multiple measures, including staff
perceptions, program completion (retention), industry certification (achievement) and
appropriate behavior (referrals)
-

During this reflective interview process, participants can share individual perceptions
of the implementation of the NIS, the stories and examples of student supports and
interventions, the use of language-based interventions, and their perceptions of student
success.

Neuroeducational Intervention System defined: the NIS is the school-wide intervention
system, focused on conceptual learning, that was implemented at the beginning of the
2019-20 school year.
Follow up prompts to be used as needed:
- How did you feel about this?
-

Was this what you expected?

-

Would you tell me more about that?

-

Tell me more about that.

Open-Ended Questions: Easing the participants into the interview process
With Covid-19 preventing whole school gatherings, the full and proper implementation of the
school-wide intervention system has been affected. This interview is designed to address your
perceptions about the effectiveness of the intervention system and your hopes for school-wide
support when school returns in person.
In this study, I am interested in finding out your view on the implementation of the NIS, the
stories you can provide of student support and interventions, and your perception of the use of
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language-based interventions and student success. So, the questions I will be asking are
specific to you and your role and experience within the NIS. There are no right or wrong
answers; I just want to know your perceptions.
As we begin, please share an about what it was like to transition to the NIS.
- Based on your role within the school, how do you think the NIS has affected students
in terms of learning, behavior, achievement, or retention?

More Targeted Questions
Now, I am going to ask some questions that address what you have seen regarding student
learning.
Thinking back to the 19-20 school year when students were on campus (pre-Covid), tell me
about what you saw from students, in terms of learning, as a result, or part of the school-wide
intervention supports.
Follow up Q:
- Why do you think this occurred?
-

What contributed to these outcomes?

-

Do you believe that this was a result of specific interventions provided to the student?

Please share any stories, examples, or artifacts that relate to your understanding of languagebased interventions to support student success.
Follow up Q:
- Why do you think this occurred?
-

What contributed to these outcomes?

-

Do you believe that this was a result of specific interventions provided to the student?

Final Questions
How do you think the NIS is the same and different from the supports or interventions
provided prior to the 2019-20 school year?
Follow up Q:
- Please share what you think contributes most to this difference?
-

What would you like the school-wide intervention system to look like when we return
to school in person?

-

What could be improved?

-

What barriers are there to implementation?

Can you share any additional artifacts or stories that you think highlight the effectiveness of
the NIS?

Exiting the Interview
-

Thank the participant for their time and participation.

-

Provide information about the next steps: transcription and member check process.
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-

Ask if they would like to be contacted with the results of the study; or if they would
like a copy of the study once it is completed.

