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ELAC). This was done in order to determine the residual of each student from this line. The residual is
the distance that each Post score was, in a positive or negative direction, from the Post score predicted
by the Pre score. A positive residual indicates that a student performed better than expected on the
Post test after controlling for the Pre score, whereas a low residual indicates a student performed worse
than expected. An ANOVA was conducted on the residuals, asking whether there is evidence for the
programs differing in their mean residuals. There are only two significant results. In both the
Comprehension (Comp) and Spelling tests, the Arrowsmith sample had significantly higher residuals
than the ELAC sample (Comp: P =0.002; Spelling: P = 0.012).

A similar method to examine the relationship between two numerical variables (i.e., Pre and Post
scores) and whether there is an effect of a categorical variable (i.e., program) on that relationship is
ANCOVA (Analysis of Covariance). This was conducted for the eight achievement test categories. For
both Comprehension (Comp) and Spelling, there is a significant difference between the programs (with
both having higher Post scores in Arrowsmith than ELAC; Comp: P=0.004; Spelling: P = 0.017). See
graphs:
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These were the only two statistically significant results from Siegel’s study and are repeatedly observed
by the two academic researchers consulted for their expertise. The scatter plots above for both
Comprehension and Spelling show that Arrowsmith students tended to score higher on Post tests, after
controlling for Pre test scores.

Dr. Darren Irwin stated in a written report that, “There is simply no evidence in the 2003 Report to
justify the conclusion that ‘On all but the Comprehension and Spelling measures, ELAC performed at
higher levels than Arrowsmith, often by relatively large amount.” No statistical tests were used to justify
this statement, and if they had been done, they would not have resulted in statistical significance”
(2013).

4. Additional Discussion on Arrowsmith Program student results —

The Arrowsmith Program is a three to four year cognitive intervention program designed to improve a
wide range of learning disabilities. Thus, when the first year of a student’s program is being designed, a
wide range of cognitive weaknesses are taken into consideration and a specific group of exercises are
recommended. A child may have reading, math, written expression, reasoning, language processing and
social perception weaknesses and it can take up to three to four years to improve the cognitive
functions related to all of these disabilities. The ten Arrowsmith students studied by Siegel were given
four blocks per day, five days a week, of cognitive exercises during year one of the implementation
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2002-2003. This is incorrectly noted in Siegel’s report, where she indicated that the students received 5
blocks. These four blocks were filled with a variety of cognitive exercises designed to address language
concerns (expressive and receptive language skills), written expression difficulties, executive
functioning, reasoning weaknesses, visual memory and auditory memory. The Arrowsmith Program
design implementation team did not focus on reading and writing achievement alone when creating
Arrowsmith Programs for the ten students. This was not noted in Siegel’s evaluation. In addition, some
of the ten AP students received no reading instruction over the course of the year and none of this
group received math instruction during that academic year (2002-2003). This goes against the
recommendation of the Arrowsmith Program.

Despite all of these methodological limitations (i.e., student group demographics and Arrowsmith
programming theory), it was still possible to detect differential improvements in the Arrowsmith
Program students on two measures of achievement (Comprehension and Spelling). That is, the
Arrowsmith Program study sample, even with some students not receiving reading instruction, showed
more gains than those students who were in a class primarily focused on that goal.

As noted previously, based on data with two discrepant values, Siegel concludes that:

“On all but the Comprehension and Spelling measures, ELAC performed at higher levels than
Arrowsmith, often by a relatively large amount. This provides support for the relative success of
[Nootka] ELAC” (Siegel, 2003).

What is interesting about this conclusion is Siegel’s comment ten years later in the LDA Australia Bulletin
(2012). Siegel writes, “The children in both classes were assessed before and after the program on a
variety of reading spelling and mathematics tests. | found that there was very little improvement in the
children’s academic skills in either class.”

Conclusion:

It is difficult to understand, given Siegel’s study’s severe limitations, how she can continue to use this as
research evidence that the Arrowsmith Program is not effective. Instead, despite the low statistical
power associated with this small sample, and despite its many methodological flaws, the data indicates
a greater improvement on average in the Arrowsmith Program sample in two of the eight achievement
tests. This should have been the conclusion of Siegel’s study. To reject a potentially effective
intervention based on such a flawed analysis is irresponsible and does a great disservice to students who
might benefit from this cognitive intervention. This is especially the case for children in the Vancouver
School Board (VSB) who cannot afford the program if it is only accessible through a private school. The
Vancouver Foundation provided a three year grant to pilot the Arrowsmith Program. The VSB decided to
discontinue the program after year two and it was noted by Val Overgaard in written communication to
Howard Eaton that Siegel’s research was influential in that decision making.
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Dr. Darren Irwin notes in his review of Siegel’s study, “The 2003 report has a variety of serious
methodological, calculation, and statistical problems, and most importantly its conclusion of ‘support for
the relative success of ELAC’ does not follow from the data. Given the inconsistencies regarding correct
Post scores in two cases, and given concerns regarding whether there may be confounding factors that
affect the results, we should be cautious of making any strong conclusions regarding the relative effects
of the two programs based on the 2003 study. Nonetheless, a proper analysis of the raw data as
presented (based on a comparison of the residuals of a regression of Post scores on Pre scores, and
backed up by an ANCOVA) reveals that two tests (Comp and Spelling) showed statistically significant
differences between the programs, and both of these differences were in the direction of Arrowsmith
having higher Post scores than ELAC, after controlling for Pre scores. | emphasize that the only
significant differences between the programs were in the direction of Arrowsmith. Given the problems
mentioned above regarding the comparability of the two groups of students, these statistically
significant results should be taken not as a certain result but rather as strong observational evidence
that Arrowsmith may in fact be more effective than ELAC. | recommend however that this be taken as a
provisional hypothesis until stronger studies can be designed and conducted.”

The other point, and likely most significant, is that the Arrowsmith Program takes three to four years to
fully complete. This is an 8 month study. A second year was completed with the Arrowsmith Program
students, but no data was reported. In addition, the Arrowsmith Program addresses a multitude of
cognitive weaknesses that affect children with learning disabilities, not just in areas of achievement. The
Arrowsmith Program students in Siegel’s study were not just given cognitive exercises related to
achievement, but also to reasoning, language processing, motor output for written expression,
executive functioning, visual memory and auditory memory. These cognitive abilities should have been
measured in this study. In fact, it was noted by Siegel that the students received cognitive testing
(Woodcock Johnson Il Cognitive Tests), but no results (Pre and Post) were noted in her study. This data
is missing.

Discussion:

It is the view of this author that Siegel’s research does not qualify as an acceptable evaluation of the
Arrowsmith Program. This data should never have been used or presented to Val Overgaard, Associate
Superintendent, Learning Services, Vancouver School Board (VSB) as evidence of program effectiveness
for children with learning disabilities. Siegel, based on her letter to the Learning Disabilities Association
of Ontario dated October 23, 2001, should agree with this fact, given that her exact recommendations
made only ten months prior to the start of this research were not personally followed in the Vancouver
School Board study. In fact, it is my opinion that no journal would have published such research. The
VSB’s intent for this research was to evaluate two programs for children with identified learning
disabilities; however, the majority of the Arrowsmith Program students were not identified (70%) as
having a learning disability.
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There also appears to be a fundamental lack of knowledge regarding the theory behind the use of the
Arrowsmith Program among some educators. The primary goal of the Arrowsmith Program is to improve
cognitive functioning in a variety of brain areas and networks. The theory holds that without these
cognitive functions it is very difficult for children to learn effectively — whether it is functioning in a
classroom (listening, speaking, copying) or acquiring reading, math, written language or general
knowledge (Social Studies, Science, etc.). The question then becomes - are these cognitive functions
fixed and unchangeable or can they be improved upon? Siegel’s evaluation for the Vancouver School
Board did not include measures of cognitive ability, although she reports that tests of cognitive ability
were given to the students in her study.

Currently, in the field of Learning Disabilities, those working with students with learning disabilities are
attempting to work around these students’ cognitive weaknesses (i.e., through strategy instruction,
technology, accommodations, course exemptions). The assumption is that these neurological
weaknesses are fixed and unchangeable. This assumption in the field of Learning Disabilities is evident
when one looks at the definitions of a learning disability put forward by national associations dedicated
to this disability. Often, definitions of learning disabilities highlight that they are life-long. The work of
the Arrowsmith Program puts this statement in doubt. If learning disabilities are caused by neurological
weaknesses, and neurological weaknesses can be strengthened (neuroplasticity), does it not hold that it
is possible to reduce the severity of a learning disability through cognitive training? The concept of
neuroplasticity is one that should be applied to the field of Learning Disabilities. This is what the
Arrowsmith Program has been doing for over 30 years.

The field of Education is not fully embracing the field of Neuroscience. The field of Neuroscience is what
the Arrowsmith Program is based upon both in theory and in practice. This, | believe, is the real issue.
Certainly, given my review of this research presented to the Vancouver School Board, there is actually
no evidence that the Arrowsmith Program did not improve the cognitive capacities of the children
studied. The focus of the Arrowsmith Program is on improving cognitive functioning. Once this
improves, learning then becomes more effective, whether it is learning to read, learning to write, or
understanding math. Siegel states that she conducted measures of cognitive functioning on the two
groups studied in her research, but no data was reported as to their progress in these areas (Siegel,
2003). The only area focused upon in her report was academic achievement. Again, this is often the
focus of educators.

The Arrowsmith Program fully recognizes and agrees with the need to teach reading, writing, spelling
and math to children with learning disabilities. The work on phonological awareness and the teaching of
decoding skills is required for effective treatment of such disabilities as Dyslexia. Nevertheless, over the
last 30 years, the Arrowsmith Program has observed through careful assessment and data collection
that some children with Dyslexia or other forms of Learning Disabilities do not respond to achievement—
based remediation. The Arrowsmith Program has discovered that this is often due to one or both of two
reasons. First, the level of severity of the cognitive weaknesses required for reading acquisition (i.e.,
severe auditory processing or visual memory weaknesses) interferes with the ability of the achievement-
based intervention to work effectively. Second, the number of cognitive weaknesses related to reading,
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writing or spelling hinders progress (i.e., cognitive weaknesses in auditory, visual, visual-motor,
reasoning and language areas of the brain).

The question comes back to the relationship between educational researchers and neuroscientists
conducting research. Can they work together, with respect, and with high levels of research integrity? Is
it possible for them to be conscious of their paradigm and how it influences their behaviour or
judgement? Are they willing not to pass judgement unless there is peer-reviewed and cross-discipline
research published? | am concerned that this is going to be a challenge for some. For some educators,
even the notion that neuroscience has anything to offer their field is at question.

In 2012, Barbara Arrowsmith Young was touring Australia promoting her book, “The Woman Who
Changed Her Brain” (2012). As news of this tour became public, various academics wrote position
statements on neuroscience and the work of Barbara Arrowsmith Young in several on-line publications.
In particular, a website called “The Conversation”, was used by Siegel’s fellow reading researchers to
comment on the Arrowsmith Program .

One reading researcher, Max Coltheart (Emeritus Professor, Department of Cognitive Science,
Macquarie University, Australia), wrote an article for an online publication (Coltheart, 2012). He wrote,
“This excitement around ‘brain-based learning’ — as if learning could occur anywhere else — and
‘neuroplasticity’ is irrelevant at best, and at worst has been a major distraction without any practical
meaning for educators.” If this is the fundamental belief system of these researchers, the Arrowsmith
Program has no chance for fair and just research.

Coltheart colleagues at Macquarie University, Anne Castles and Genevieve McArthur, also wrote a paper
in The Conversation (Australia) when they heard of the interest in the Arrowsmith Program among
educators and the public. In their paper they wrote, “According to Arrowsmith, the program can be
‘thought of as a type of mental work out for the brain’ in which ‘underfunctioning areas are treated like
weak muscles and are intensely stimulated through cognitive exercises’. This is rather an odd idea given
that the brain is ‘working out’ all the time — constantly receiving, analysing and responding to masses of
stimuli. Reading the paper, walking down the street, chatting to a friend — all of these involve an
enormous number of complex neural processes. The brain is hardly sitting on the couch, watching TV
and eating chips. The idea that the brain needs a mental workout doesn’t hold much water when we
know the brain is working out pretty hard every waking (and even sleeping) moment” (Castles &
McArthur, 2012). This quote outlines a lack of awareness of neuroscience findings on how the brain
changes and how this could benefit education. In fact, there are specific behaviour requirements
required to significantly and meaningfully change brain function and these do not include chatting to a
friend or walking down the street.

Finally, why do these academics speak so harshly of neuroscience and the Arrowsmith Program? Why,
without any scientific evidence that the Arrowsmith Program is not working to improve the cognitive
functions of children with learning disabilities, do these academics use words such as “odd idea” (Castles
& McArthur, 2012) and “hype” (Siegel, LDA Australia Bulletin, 2012). Clearly, these academics know
Siegel, and she was invited to receive an award from the Learning Difficulties Association of Australia.
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Siegel won the AJLD Eminent Researcher Award for 2012. She went to Australia to receive the award
and present her paper, entitled, “Confessions and Reflections of the Black Sheep of the Learning
Disabilities Field” (Siegel, 2012). Thus, Siegel may have influenced their line of thinking. Clearly,
paradigm shifts are not easy, but one would expect academics to have a deep appreciation and
awareness for shifts in reasoning and possibilities.

The influence of Siegel’s study and conclusions cannot be underestimated. For example, an article on
cognitive intervention was written by Ingrid Wickelgren, Editor, Scientific American Mind in the
May/June 2013 issue. Ms. Wickelgren, referring to the Arrowsmith Program wrote, “Indeed, one small
eight — month investigation of the school’s curriculum led by educational psychologist Siegel of the
University of British Columbia failed to show that it significantly improved students’ scores on a battery
of cognitive and achievement tests” (Wickelgren, 2013, p. 45). Based on the statistical analysis shown in
this review this statementis not true and could wrongly dissuade educators from adopting the
Arrowsmith Program. First, no measures of cognitive ability (Pre and Post) were shown in the
evaluation. Second, the only statistically significant finding was in favor of the Arrowsmith Program on
two measures of achievement (Comprehension and Spelling).

It is good to see other researchers understanding that cognitive intervention for children with learning
disabilities has merit and deserves more research. A recent article in Exceptional Children, by Devin
Kearns of Boston University and Douglas Fuchs of Peabody College, Vanderbilt University entitled, “Does
Cognitively Focused Instruction Improve the Academic Performance of Low-Achieving Students?”,
concludes:

"An obvious conclusion from our review is that cognitively focused instruction, in the main, is still early
in its development. Few cognitively focused programs have been explored by researchers in sufficient
numbers and with appropriate experimental control to warrant an endorsement as evidence-based
practices. And yet, we believe we would be misrepresenting this literature if we were to say that
findings justify an out-of-hand, or conclusive, dismissal of such an approach. We wish to see a greater
number of intervention researchers take cognitively focused instruction seriously, and we have two
reasons for this. First, the evidence suggests it may have potential. Second, there is indisputable need
for alternative methods of instruction for the 2% to 6% (cf. Wanzek & Vaughn, 2009) of the general
student population for whom academic instruction—including Dl-inspired skills-based instruction—is
ineffective. The plight of these children and youth should challenge educational researchers to develop
instructional programs and curricula that are imaginative in design and application and empirically
validated for those for whom they are intended" (Fuchs & Kearns, 2013, p. 285).

The Arrowsmith Program is excited about conducting high quality research. The question is who should
conduct this research? Over the last few years, the Arrowsmith Program has been searching for
researchers who are not biased or who do not feel the need to hold onto other paradigms. It is clear,
given the evidence noted previously, that the Arrowsmith Program has to be discerning as to which
researcher or research team is chosen. Several research projects are currently being discussed with
universities in North America. The Arrowsmith Program has already conducted its own research that will
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help inform ongoing independent research. This can be viewed at the Arrowsmith School website. The
Arrowsmith Program looks forward to years of ongoing educational and neuroscientific evaluation to
help advance the field of Learning Disabilities.

Author:

Howard Eaton, Ed.M, is currently the Director and Founder of the Eaton Education Group (EEG) in Vancouver, British Columbia.
Eaton received his B.A. in Psychology from the University of British Columbia. He went on to earn a M.Ed, Special Education, at
Boston University. Eaton has taught at the elementary and high school levels as a certified teacher in Massachusetts and at a
private school for children with learning disabilities in Vancouver, British Columbia. He trained as an Orton-Gillingham tutoring
with Diana Hanbury King at Camp Dunnabeck/Kildonan School. He has taught at both public and private schools in North
America. He has been a Sessional Instructor (Learning Disabilities) at the University of British Columbia, Department of
Educational and Counseling Psychology and Special Education. Eaton is the co-author and co-creator of Self-
Advocacy/Transition curriculum for students with learning disabilities (elementary, high school, postsecondary) that are used
throughout North America and published through Pro-Ed. He has served on the boards of the Dyslexia Association of British
Columbia, Learning Disabilities Association of Vancouver and Learning Disabilities Association of Canada. Eaton worked with
psychologist in conducting psycho-educational assessments in the Vancouver area for over five years prior to starting schools.
He is the author of Brain School: Stories of Children with Learning Disabilities and Attention Disorders Who Changed Their Lives
by Improving Their Cognitive Functioning. Eaton is an international recognized speaker on issues pertaining to Learning
Disabilities. He is the founder of several schools in British Columbia that work with children and young adults with learning
disabilities — Magnussen School, Eaton Cognitive Improvement Centre, and Eaton Arrowsmith Schools.

A copy of the 2003 report by Siegel is available by email. Please send your request to info@eatonarrowsmithschool.com or
info@arrowsmithprogram.ca.
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How the Arrowsmith Program Cognitive Exercises
Address Learning Difficulties

The Arrowsmith Program is based on the application of neuroscience research and the premise that it is possible to address a
range of specific learning difficulties by identifying and strengthening cognitive capacities.

The Arrowsmith Program, through careful assessment, identifies areas of learning strength and weakness to create an
individual learning profile for each student and then designs a program of individualized exercises to target the precise areas
of weakness.

The goal of the Arrowsmith Program’s intensive and graduated cognitive exercises is to strengthen a range of weak
cognitive capacities that are hypothesized to underlie a number of specific learning difficulties.

The Arrowsmith Program Chart of Learning Dysfunctions and Learning Outcomes, on the website and in this document,
provides a description of the relationship between the function of the cognitive areas for which the Arrowsmith Program has
developed specific targeted programs, the learning difficulties a student may have if there is a problem in this function, and
the learning outcomes achieved related to the cognitive function upon completion of the Arrowsmith Program.

There have been a number of research studies, discussed later in this document, that have demonstrated a range of
improvements in Arrowsmith Program students. Using different research designs, different measures, both educational and
cognitive, and studying students in different schools implementing the Arrowsmith Program, the studies show improved
academic performance and learning abilities. For updates on the research being conducted on the Arrowsmith Program, please
visit the Research page on the website.

The goal of the Arrowsmith Program is to strengthen the learner’s ability to learn through a range of specific programs so that
learning can proceed efficiently and effectively, significantly reducing or removing the need for compensations or modifications.
The goal is for students to become effective, confident and self-directed learners for life and to enable them to achieve their goals
of academic and career success.

www.arrowsmithschool.org

2



Chart of Learning Dysfunctions and
Learning Outcomes

Cognitive Area

Description of
Cognitive Function

Common Features if there is
a Problem in this Area

Learning Outcomes

Motor Symbol
Sequencing

Symbol Relations

Memory for
Information/
Instructions

Predicative
Speech

Broca’s Speech
Pronunciation

Ability to learn and
produce a written
sequence of symbols

Ability to understand
the relationships among
two or more ideas or
concepts

Ability to remember
chunks of auditory
information

Ability to see how
words and numbers
interconnect
sequentially into
fluent sentences and
procedures

Ability to learn to
pronounce syllables
and then integrate
them into the stable
and consistent
pronunciation of a word

Messy handwriting, miscopying,
irregular spelling, speech
rambling, careless written errors
in mathematics, poor written
performance

Difficulty with reading
comprehension, trouble with
mathematical reasoning, trouble
with logical reasoning, difficulty
reading an analog clock, problem
understanding cause and effect,
reversals of ‘b’-‘d’; ‘p’-‘q’(younger
students and in more severe cases)

Trouble remembering oral
instructions, difficulty following
lectures or extended conversations,
problem acquiring information
through listening

Problem putting information into
one’s own words, speaking in
incomplete sentences, difficulty
using internal speech to work out
consequences, trouble following
long sentences, breakdown of
steps in mathematical procedures

Mispronouncing words, avoiding
using words because of uncertainty
of pronunciation, limited ability to
learn and use phonics, difficulty
learning foreign languages, difficulty
thinking and talking at the same
time, flat and monotone speech
with lack of rhythm and intonation

Improve handwriting; reduce careless
errors in written work; develop fine
motor skills, sequential motor memory
and motor planning in writing, capacity
for hand-eye coordination

Develop ability to read a clock; improve
capacity necessary for understanding
relationships between concepts
necessary for logical and mathematical
reasoning and reading comprehension
that affect all aspects of curriculum
and life

Develop auditory memory and the
capacity to remember and follow oral
instructions and retain information
for learning; improve the capacity to
remember chunks of information

Improve the capacity to understand

a sentence of increasing difficulty

and length; improve the ability to

put information into own words;
develop the capacity for the sense of
how symbols (words and numbers)
interconnect sequentially; improve

the ability to follow procedures in
mathematics; develop the ability to
write and speak in complete sentences

Develop/improve the capacity for
sound-symbol correspondence;
develop the phonemic memory
necessary for the phonetic aspect
of reading; develop the ability to
pronounce multisyllabic words
correctly; develop the ability to read
with greater oral expression
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Cognitive Area

Description of

Cognitive Function

Common Features if there is
a Problem in this Area

Learning Outcomes

Symbolic Thinking

Symbol
Recognition

Lexical Memory

Artifactual
Thinking

Quantification
Sense

Ability to develop and
maintain plans and
strategies through the
use of language

Ability to visually
recognize and
remember a word or
symbol

Ability to remember
several unrelated
words

Ability to register and
interpret non-verbal
information and plan
and problem solve
non-verbally

Ability to carry out
internal sequential
mental operations,
such as mental
mathematics

Problem being self-directed and
self-organized in learning, limited
mental initiative, difficulty keeping
attention relevantly oriented to
the demands of a task necessary
for completion, difficulty thinking,
planning, problem solving, trouble
seeing the main point

Poor word recognition, slow
reading, difficulty with spelling,
trouble remembering symbol
patterns such as mathematical or
chemical equations

Problems with associative

memory, trouble following auditory
information, trouble learning names
of things such as animals, places,
people, colors, days of the week

Problems interpreting non-

verbal information such as body
language, facial expression and
voice tone, weak social skills,
difficulty perceiving and interpreting
one’s own emotions, difficulty
thinking, planning, problem solving
non-verbally

Finger counting, trouble retaining
numbers in one’s head, difficulty
making change, problem learning
math facts, poor sense of time
management, difficulty with time
signature in music

Develop/improve the ability to grasp the
main point of written or orally presented
material; develop the ability to state the
main idea of a selection using one’s own
words; develop the ability to maintain
plans and strategies for problem
solving; develop the capacity to express
ideas more clearly in writing; develop
the capacity to self-direct, to develop
initiative and to remain focused on tasks
to completion

Develop/improve the capacity to visually
recognize and remember words or
symbols necessary for reading, spelling
and mathematics

Improve vocabulary development and
auditory memory for words

Develop the capacity for non-verbal
thinking and problem-solving; develop
the ability to interpret body language,
facial expression and voice tone and to
respond appropriately in interpersonal
interactions; develop ability to interpret
and modulate his/her own emotions

Develop the capacity for number sense;
develop the capacity for carrying out
internal sequential, mental computation
of addition and subtraction; develop

the ability to use time wisely through
scheduling and organization; develop an
understanding of quantification related to
money, time, space

J
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Studies Demonstrating Arrowsmith Program
Outcomes and Acquisition of Academic Skills

There have been a number of studies that have demonstrated improvements in students’ academic skills upon completion of the
Arrowsmith Program. It is hypothesized that increased cognitive capacities have enabled students to acquire these academic
skills.

Overviews of some of the studies and highlights of the key findings are outlined below.
A Report on the Effectiveness of the Arrowsmith Program in the Toronto Catholic District School Board, January 2007

This report, prepared from data gathered by teachers in the Toronto Catholic District School Board (TCDSB) on students enrolled
in the Arrowsmith Program between 1997-2007 in the TCDSB, demonstrated that the students’ rate of learning on specific
academic tasks (word recognition, arithmetic, reading comprehension and reading speed) increased by 1.5 to 3 times the rate they
were learning at prior to the Arrowsmith Program.

The study noted:

“Specific changes were also noted in cognitive functioning in the areas of: visual memory; auditory memory; logical reasoning;
non-verbal problem solving; concentration and focus; number sense; thinking and problem solving; conceptual understanding; and

comprehension. The changes in the student’s cognitive capacities led to the increased rate of learning in academic areas.”

Report on an Qutcome Evaluation of the Arrowsmith Program for Treating Learning Disabled Students, prepared by Dr.
William Lancee, November 2005

This study followed students at Arrowsmith School over three years and concluded:

“The study, combined with previous research of the program, strongly supports the effectiveness of the Arrowsmith Program for a wide
spectrum of learning problems. These results provide hope for parents and teachers, and open up opportunities for children struggling
with learning difficulties.”

Report on the Toronto Catholic District School Board (TCDSB) Study of the Arrowsmith Program for Learning
Disabilities, prepared by Dr. William Lancee, January 22, 2003

A research study comparing students enrolled in the Arrowsmith Program (AP) with students in a traditional special education
program that was conducted over the 2001/2002 school year in the Toronto Catholic District School Board.

The study concludes:

“Despite some study design limitations and small sample size, the study results strongly support the Arrowsmith Program as
instrumental in changing the developmental course of the majority of children with learning disabilities (LD) in this sample. In only
12 months, almost one third of the AP students were on a course that brought them closer to their peers. Another 27% improved their
performance at the same rate as expected from their non-LD peers, that is, they stayed at the same distance but did not fall further
behind. All other AP students (43%) improved at least somewhat on the various achievement tests. None of the 10 students in the

comparison group progressed substantially beyond their entry status.”
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Changes Observed on Cognitive Measures of Arrowsmith Program Students at Eaton Arrowsmith School (EAS) 2005-
2008 and Eaton Learning Centre (ELC) 1999-2004 prepared by Howard Eaton, Ed.M.

Documentation of significant score changes on a number of standardized psycho-educational assessments of students in the
Arrowsmith Program at Arrowsmith School Toronto administered by the Eaton Learning Centre in Vancouver, and with students
at Eaton Arrowsmith School in Vancouver.

Students demonstrated significant gains after time spent in the Arrowsmith Program on measures that are directly related to
learning skills, cognitive functioning and academic outcomes such as: cognitive efficiency, working memory, visual motor
integration, visual perceptual functioning, auditory processing for speech sounds, semantic knowledge, and achievement skills.

Treatment Outcome for a Motor Symbol Sequencing Dysfunction Barbara A. Young, M.A. & Donald F. Burrill, Ph.D. Poster
Session - 2000 APA Annual Convention, Washington D.C., August 7, 2000

This study investigated the relationship between a treatment program designed to train automatic written motor symbol
sequences for a group of 12 learning disabled individuals having difficulty with the writing process and outcome measures on
a test developed to measure the rate of learning a repeated sequence of symbols as an automatic motor pattern and standardized
tests of writing and copying.
Significant positive changes were found from pre- to post-treatment testing on all measures.
The study concludes:

.. .for individuals identified as having certain specific difficulties with the writing process, the treatment program described in this paper

improved subjects’ performance on tests of learning a symbol sequence, clerical speed and accuracy, handwriting, and copying.”

Summaries of the above noted studies are detailed below, and complete copies of the studies can be found on our website at:
http://www.arrowsmithschool.org/arrowsmithprogram-background/research.html

www.arrowsmithschool.org
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Summary of Studies Showing Transfer to Academic Skills

Study Name Description of Study Summary of Outcomes

Report on the A follow-up study tracking A. Increase in Academic Skills

Arrowsmith progress of students in the Increase in rate of acquisition of academic skills measured

Program in the Arrowsmith Program in the by average grade gain per school year, after 1 year of

Toronto Catholic = TCDSB on standardized Arrowsmith Program (AP)

District School achievement measures and

Board (TCDSB) the amount of resource Academic Measure Pre-Arrowsmith After 1 Year in
support needed pre and post P

January 25, 2007  Arrowsmith Program.

Reports from parents, teachers Word Recognition (WRAT) 0.6 grade per year 1.9 grades per year
and students of specific
observable cognitive and Arithmetic (WRAT)

; ) 0.6 grade per year 1.5 grades per year
academic gains.

Reading Comprehension 0.6 grade per year 1.8 grades per year

Reports from teachers, (Monroe-Sherman)

students and parents re:
success of TCDSB Arrowsmith  Reading Speed 0.6 grade per year 2.0 grades per year
students in high school and (Monroe-Sherman)

post secondary programs.
B. Reduction in Resource Support

Significant reduction in amount of resource support required
(measured by % of students requiring support)

Amount of Resource Pre - Arrowsmith Post - Arrowsmith
Support Required

No Support Periods 0% 69 %

1 - 2 Periods 55 % 26 %*

4 -8 Periods 45 % 5%

*Post-Arrowsmith, no student required 2 periods of resource support. This
category on follow-up reflects the range from 1 period of resource support
to occasional use of a resource classroom for completing homework or
writing exams.

C. Parent, Student, Teacher Ratings
Significant changes in students’ ability to: focus; remember
factual information; do homework independently; understand
instructions and ideas; listen; organize themselves; acquire
skills such as reading, writing, spelling, telling time, numeracy;
reason logically; do mental arithmetic; problem solve non-
verbally; think and problem solve in language; remember
visual symbol patterns required for reading and spelling;
achieve higher grade scores in their academic classes.
Confidence levels and self-esteem improved and frustration
levels were reduced.

This report can be downloaded as a pdf document at:
http://www.arrowsmithschool.org/arrowsmithprogram-background/research.html
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Study Name

Report on

an Outcome
Evaluation of

the Arrowsmith
Program for
Treating Learning
Disabled
Students

November 20,
2005

Description of Study

A three year outcome study
of 79 children with learning
disabilities conducted at
Arrowsmith School funded
by the Canadian Donner
Foundation.

A number of standardized
measures were used such as
achievement tests and tests
of mental ability as well as
measures of learning capacity
and changes in rates of
learning.

Study undertaken by Dr.
William J. Lancee, Head of
Research in the Department
of Psychiatry at Mount Sinai
Hospital and Associate
Professor, Department of
Psychiatry, University of
Toronto.

Summary of Outcomes

A. Increase in Academic Achievement in Areas of Weak
Performance
Study found that on average Arrowsmith students’
performance on a composite of 6 academic achievement test
scores moved from below average to average range

Composite Academic Performance Score (Percentile)

Severity of LD Year 1 Gain End of Year 2 End of Year 3
Mild 14 - 41 %tile 47 Ytile 48 %tile
Moderate 11 - 23 %tile 31 %tile 35 %tile
Severe 6 - 15 %tile 21 %tile 27 %tile

B. Correlation between Increased Academic Achievement and
Improvements in AP Cognitive Functions

Improvement in specific AP cognitive function was correlated to
change in achievement tests related to that AP cognitive function
(for example improvement in symbol recognition was related

to improvement on the following achievement tests — crossing
out letters, vocabulary, visual letter memory, word recognition,
spelling, word attack — and all of these changes would be
expected given improved visual symbol memory).

This report can be downloaded as a pdf document at:
http://www.arrowsmithschool.org/arrowsmithprogram-background/research.html
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Study Name

Report on the
Toronto Catholic
District School
Board (TCDSB)
Study of the
Arrowsmith
Program for
Learning
Disabilities

January 22, 2003

Description of Study

A one-year study comparing
outcome measures (on 10
standardized academic
achievement tests and

2 standardized tests of
intelligence) of 30 grade 2 to
grade 7 students enrolled in
the Arrowsmith Program from
4 schools in the TCDSB to
10 students in a traditional
special education classroom
for students with learning
disabilities. Study by Dr.
William J. Lancee

Summary of Outcomes

Study results strongly support the Arrowsmith Program as
instrumental in changing the developmental course of the
majority of children with learning disabilities (LD) in this sample.

After 12 months of Arrowsmith Program (AP) cognitive
exercises 100% of the AP students showed improved academic
performance.

30% of the AP students were on a course of accelerated
academic achievement that brought them closer to their non-
LD peers.

Another 27% improved their performance at the same rate as
their non-LD peers.

All other AP students (43%) showed some improvement on
the achievement tests.

None of the 10 students in the traditional special education
classroom comparison group progressed substantially
beyond their entry status.

Improvements were reported in more than 80% of AP
students in the following areas: reading comprehension;
ability to focus on task; understanding ideas; legibility

of written work; confidence; self-esteem; ability to self-
advocate, and between 70% and 80% of students in:
telling time; remembering factual information; listening
skills; organizational skills; and understanding and following
instructions.

For AP students, improved comprehension as observed by
teachers in class correlated highly with the relative progress
grade equivalent (GE) score which was measured by the
change in the GE score over the year averaged over 5
academic achievement tests (Pearson r = 0.49; p<0.01).

This report can be downloaded as a pdf document at:
http://www.arrowsmithschool.org/arrowsmithprogram-background/research.html
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Summary of Studies Showing Improvement on
Cognitive Measures

Study Name

Eaton Arrowsmith
School (EAS)

Changes
Observed on
Cognitive Scores
of Arrowsmith
Program
Students at Eaton
Arrowsmith
School

2005-2008

Description of Study

Changes on a number

of standardized Psycho-
Educational Assessment tests
of students in the Arrowsmith
Program at Eaton Arrowsmith
School

These results are detailed

in the book Brain School

- Stories of Children with
Learning Disabilities and
Attention Disorders Who
Changed Their Lives By
Improving Their Cognitive
Functioning by Howard Eaton,
Ed.M.

Note:

Source of data in order of
Chart: Table 24, page 192;
Table 5, page 80; and Table 15,
page130 in Brain School by
Howard Eaton, Ed.M.

Summary of Outcomes

12 year old Boy- 2 years in Arrowsmith Program

Performance Test

Coding Subtest WISC-III (before)
WISC-IV (after)

Working Memory WISC-III (before)
WISC-IV (after)

Verbal Ability WJ-I1I
Visual-Auditory Learning WJ-IlI
Motor Coordination BEERY
Non-Verbal Intelligence TONI-3

Pre-Arrowsmith

5 %tile

12 %tile

67 %tile
20 %tile
7 %tile

50 %tile

After 2 Years in
Arrowsmith

75 %tile

50 %tile

94 %tile
47 %tile
53 %tile
88 %tile

12 year old Boy - 2.5 years in Arrowsmith Program

Performance Test

Visual-Motor Integration BEERY

Processing Speed WISC-III (before)
WISC-IV (after)

Auditory Processing: WJ-R (before)
Phonemic Awareness WJ-III (after

Applied Math Problems
WJ-R (before) WJ-III (after)

Fluid Reasoning: WJ-R (before)
Concept Formation: WJ-III (after)

Non-Verbal Intelligence TONI-3

13 year old Girl - 3 years in Arrowsmith Program

Performance Test

Cognitive Efficiency WJ-III

Coding Subtest WISC-III (before)
WISC-IV (after)

Thinking Ability WJ-III

Working Memory WJ-III
Visual-Auditory Learning WJ-IlI
Non-Verbal Intelligence TONI-3

Pre-Arrowsmith

45 %tile
12 %tile

38 %tile

16 %tile

5 %tile

34 %tile

Pre-Arrowsmith

6 %tile
25 %tile

56 %tile
17 %tile
3 %tile

32 %tile

After 2.5 Years in
Arrowsmith

92 Y%tile
34 %tile

85 %tile

31 %tile

64 %tile

91 %tile

After 3 Years in
Arrowsmith

65 %tile
95 %tile

91 %tile
51 %tile
67 Yotile
94 %tile

www.arrowsmithschool.org
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Study Name Description of Study Summary of Outcomes

Eaton Learning  Changes on a number 18 year old Girl - 1 year in Arrowsmith Program
Centre (ELC) of standardized psycho-
e?ucaélonal .aSieszment te.Sths Test Pre-Arrowsmith  After 1 Year in
Changes of students in the rr_owsmlt P ————
Observed on Program at Arrowsmith School . . _
Cognitive Scores  Toronto administered by Eaton  Writing Fluency WJ-Ill 2 tile 53 %tile
of Arrowsmith Learning Centre in Vancouver. i Fluency WJ-Ill 28 %tile 75 %tile
Program Students
These results have been Visual AUditOl'y Learning WJ-III 4 %tile 61 %tile
1999-2004 replicated with students at " - ot ot
Eaton Arrowsmith School (EAS) Cognitive Efficiency WJ-III 18 %tile 64 %tile
with significant gains measured Non Verbal IQ WAIS-III 8 %tile Average
in:
Cognitive efficiency 12 year old Girl - 2 years in Arrowsmith Program
Working memory
Visual motor integration Test Pre-Arrowsmith  After 2 Years in
Visual perceptual functioning, Arrowsmith
AL IR SR EEEEIE 07 EREEET Visual-Spatial Awareness 11 %tile Average
sounds,
Semantic knowledge Working Memory WISC-II (before) 4 %tile Average
Achievement skills WISC IV (after)
(see additional test data in Processing Speed WISC-II (before) 38 %tile 90 %tile
Chart on page 10) WISC IV (after)

8 year old Boy- 3 years in Arrowsmith Program

Test Pre-Arrowsmith  After 3 Years in
Arrowsmith
Working Memory For Numbers 2 %tile 43 %tile
Visual-Motor Copying Speed 5 %tile 50 %tile
Visual-Motor Integration BEERY 10 %tile 55 %tile
Processing Speed WISC-IV 12 %tile 45 %tile
Phonemic Awareness WJ-IlI 1 %tile 28 %tile
Sound Blending WJ-III 1 %tile 32 %tile
Auditory Processing WJ-R 1 %tile 32 %tile
Fluid Reasoning WJ-R (before) 4 %tile 25 %tile
Concept Formation WJ-III (after)
Verbal Comprehension 1Q 4 %tile 26 %tile
WISC-III
Non-Verbal Intelligence TONI-3 32 %tile 58 %tile
Academic Fluency (Reading, Writing, Below grade At grade level
Math Calculation Speed) WJ-III level expectation expectation
Math Calculation Skills WJ-III 1 %tile 62 %tile

This report can be downloaded as a pdf document at:
http://www.arrowsmithschool.org/arrowsmithprogram-background/research.html
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Relationship Between Arrowsmith Program
Cognitive Exercises and Academic Skills

The following are some examples of the relationship between the cognitive programs and outcomes seen in specific

academic skills and abilities.

READING
Arrowsmith Program Exercise

Broca’s Speech Pronunciation

Symbol Recognition
Lexical Memory

Symbol Relations

Memory for Information

Symbolic Thinking

Motor Symbol Sequencing

WRITING
Arrowsmith Program Exercise

Motor Symbol Sequencing

Symbolic Thinking

Symbol Relations

Predicative Speech

Benefits

Sound-symbol correspondence; sounding out words using phonics;
smoother reading; better pronunciation

Sight word recognition; visual memory of words
Remembering words; vocabulary building

Understanding what was read; making connections between ideas in
reading; inferential reasoning

Remembering information

Getting the main point of what was read; thinking about the information and
drawing conclusions; prioritizing information as to importance; appropriately
interpreting text; thematic analysis

Reading speed; eye tracking for smooth reading; not skipping words,
endings of words, lines in text; not losing place in reading

Benefits

Automatic flow of ideas into writing; more ideas transferred into written
format; smoother mechanical operations in writing; copying text more
accurately and with greater speed; able to complete tests and assignments
in less time; handwriting becomes more legible; uniform formation of letters

Formulation of arguments in writing; relevant information is tied to thesis or
main idea; less ambiguity in writing; less rambling, more to the point

Logical train of thought; develops logical argument supported by details;
demonstrates understanding of concepts being discussed; proper use of
grammar

Elaboration in sentences; proper use of grammar and placement of words in
sequential order; good turn of phrase

www.arrowsmithschool.org 12



SPELLING

Arrowsmith Program Exercise
Broca’s Speech Pronunciation
Symbol Recognition

Motor Symbol Sequencing

MATHEMATICS
Arrowsmith Program Exercise

Quantification Sense
Symbol Relations
Memory for Information

Symbol Recognition

Symbolic Thinking

Predicative Speech

Motor Symbol Sequencing

Benefits
Memory of sound-symbol correspondence for phonetic spelling
Visual memory of words

Muscle memory for writing words

Benefits

Can perform Math calculations in head; quantification; sense of number; can
learn and retain math facts

Understanding concepts; understanding the “why” in Math; sees
relationships in concepts; processing information

Remembering instructions and information in Math lessons and oral
communication

Visual memory for formulas

Able to determine what is relevant information in a Math word problem
necessary to solve the problem; able to generalize formulae appropriately to
solve problems

Remembering order of operations; sense of procedure and steps in a Math
procedure

Eye tracking for computations on paper; neat and legible work; less careless
errors in written computation
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The Typical Arrowsmith Student

The typical student for the Arrowsmith Program:

« is of average or above average intelligence

* has a combination of the learning difficulties that are described in the Descriptions of Learning Dysfunctions on the
Arrowsmith Program web site

* does not have severe intellectual, cognitive, emotional or behavioral disorders that would significantly affect his or her ability
to participate in the Arrowsmith Program

* does not have acquired brain injury or an autism spectrum disorder

* is 6 years of age or older

These are guidelines only. There are many students who fall within these guidelines, others who may require further
consideration and still others for whom we feel this program cannot provide meaningful benefit.

Students entering the Arrowsmith Program have ordinarily been experiencing a range of problems including:

* reading

* writing

» mathematics

« comprehension

* logical reasoning

* visual memory

* auditory memory

* dyslexia

* non-verbal learning
« auditory processing
« attention

For more information on the typical Arrowsmith Program student, please review the information on our website under the tab,
Suitable Students:
http://www.arrowsmithschool.org/arrowsmithprogram-background/suitable-students.html

To learn more about the Arrowsmith Program please visit our website at:
http://www.arrowsmithschool.org/

www.arrowsmithschool.org
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ARROWSMITH PROGRAM RESEARCH SUMMARY DOCUMENT

2015

This Research Summary Document provides an overview of both completed and ongoing research conducted on the Arrowsmith Program. The studies have

been divided into categories:

1) Independent Research In Progress
4) Completed Independent Research

2) Completed Peer-Reviewed Research
5) Other Completed Studies

Links to related documents, websites, and media are also embedded in this document.

3) Completed Peer-Reviewed and Independent Research
6) Other Relevant Documents

Research Study

Year

Study Description

Subjects/
Study Groups

University/

Researcher(s) Affiliation

Independent Research In Progress

Arrowsmith Program 2014

Brain Imaging Study

Related to this study:

Listen to Dr. Boyd talk about the research

The main aim of this study is to gain insight
into how the Arrowsmith Program alters
the structure and function of the brain of
students with learning difficulties. Given
that this is the first time that advanced
brain imaging has been used to assess the
impact of the Arrowsmith Program the data
collected will provide preliminary evidence
of the impact of training on neuroplastic
processes as well as enable power to be
determined for a larger, longitudinal study.
A longitudinal design will be employed to
compare students with a learning difficulty
who are enrolled in the Arrowsmith Program
with students who have similar learning
difficulties but are participating in other
educational programs as well as typically
developing students with no diagnosed
learning difficulties. These comparisons will
take place over three time points across the
school year.

32 Arrowsmith
Program students
14 LD controls

10 typically
developing controls

9 to 17 years of
age; both genders

*Reseachers hope
to increase both
control groups to 30

Dr. Lara Boyd, PT, Department of
PhD Physical Therapy,
Todd C. Handy, PhD ' Brain Behaviour
Alex MacKay, PhD Laboratory, Faculty

Vanessa Lapointe, of Medicine,
PhD University of British
Columbia

Team Members:
Bimal Lakhani PhD
Jennifer Foster BS,
Nicolas Snow BS,
Sue Peters MPT,
Katlyn Brown MS,
Katie Wadden MS,
PhD (cand),
Cameron Mang MS,
PhD (cand)

Vancouver, BC

Listen to Howard Eaton, Director of Research, Arrowsmith Program. Director, Eaton Educational Group talk about the research

© Brainex Corporation


https://www.youtube.com/watch?v=Es7rQQpje60&feature=youtu.be
https://www.youtube.com/watch?v=1LZ1hwpgh_4&feature=youtu.be
http://www.arrowsmithschool.org/arrowsmithprogram-background/pdf/Research%20Initiatives%202015.pdf
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Research Study

Year

Study Description

Subjects/
Study Groups

Researcher(s)

University/
Affiliation

Independent Research In Progress

Resting State MRI
Measures of Brain
Function in Children

Study on the Affects of

Arrowsmith Program
on Individuals with
Traumatic Brain Injury

2014

2015

Related to these studies:

The purpose of this study is to determine
whether immersion in a specialized learning
program will alter fMRI-assessed measures
of brain function. Specifically, resting state
networks and the strength of white matter
pathways, assessed using fMRI and diffusion
tensor imaging (DT]I), are being examined
both within and across subjects who have
been assigned to the specialized program or
to a standard program.

The aim of this study is to gain insight

into how the Arrowsmith Program alters
the structure and function of the brain

of individuals with traumatic brain injury.
Advanced brain imaging techniques
including fMRI, MRI, myelin water imaging,
and EEG are the primary tools in this
study to measure structural and functional
changes in the brain.

Resting State MRI Measures of Brain Function in Children

Listen to Dr. Rose talk about the research

18 Arrowsmith
Program students
13 LD controls

All students
participating in this
study are enrolled at
Brehm Preparatory
Academy

12 adults with
various forms of
traumatic brain

injury

Listen to Dr. Collins, Director, Brehm Institute for Cognitive Curricular Research, talk about the research

© Brainex Corporation

Gregory M. Rose,
PhD, Professor of
Anatomy

David Gilbert,
PhD, Professor of
Psychology

Naznin Virji-Babul,
PhD

William Panenka,
MD, FRCPC

Ivan Torres, PhD
Alex MacKay,
DPhil

Faisal Beg, PhD

University of
Southern lllinois
Center for Integrated
Research in
Cognitive & Neural
Sciences
Carbondale, IL

University of British
Columbia
Vancouver, BC


https://www.youtube.com/watch?v=j7B06XmNncU&feature=youtu.be
https://www.youtube.com/watch?v=KyS0Wbicqac&feature=youtu.be
http://www.arrowsmithschool.org/arrowsmithprogram-background/pdf/Research%20Initiatives%202015.pdf
http://www.arrowsmithschool.org/arrowsmithprogram-background/pdf/Research%20Initiatives%202015.pdf
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I Subjects/ University/
Research Study Year Study Description Study Groups Researcher(s) Affiliation
Completed Peer-Reviewed Research

Correlates of a August 1997 This study investigated the relationship 12 individuals with  Donald F. Burrill, Poster Session -
Test of Motor. between a test developed to measure the learning difficulties  Ph.D. 105th APA Annual
Symbol Sequencing rate of learning a repeated sequence of control group of 35  Barbara A. Young, Convention
Performance symbols as an automatic motor pattern adults M.A. Chicago, IL

and standardized tests of writing and

copying. Performance on the motor symbol Age range 15 to 46

sequencing test, for a group of 12 individuals

with learning difficulties and a control

group of 35 adults, correlated significantly

with standardized tests of copying and

handwriting.
Treatment Outcome August 2000 This study investigated the relationship 12 right-handed Donald F. Burrill, Poster Session -
for a Motor Symbol between a treatment program designed individuals aged Ph.D. 2000 APA Annual
Sequencing Dysfunction to train automatic written motor symbol 15 to 24 years of Barbara A. Young, Convention

sequences for a group of 12 individuals average or above- M.A. Washington D.C

with learning difficulties having trouble average intelligence

with the writing process and outcome identified with

measures on a test developed to measure specific learning

the rate of learning a repeated sequence of difficulties
symbols as an automatic motor pattern and
standardized tests of writing and copying.

© Brainex Corporation


http://www.arrowsmithschool.org/arrowsmithprogram-background/correlates.htm
http://www.arrowsmithschool.org/arrowsmithprogram-background/treatmentoutcome.htm
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Research Study

Year

Study Description

Subjects/
Study Groups

Researcher(s)

University/
Affiliation

Completed Peer-Reviewed and Independent Research

A Case Study of The November

Learning Disabilities 2013
Association Of

Saskatchewan (LDAS)
Arrowsmith Program

Effects of the June 2014

Arrowsmith Program on
Academic Performance:

A Pilot Study

A Brain-Based August 2014

Intervention Program
That Changes
Cognition: Implications
for Academic
Achievement

© Brainex Corporation

Case Study research was conducted to
investigate how participation in the Learning
Disabilities Association of Saskatchewan
(LDAS) Arrowsmith Program affected

the cognitive, academic, emotional, and
interpersonal functioning of five students
who attended this program for two to three
years.

Pre- and post-intervention WJ-IlI
achievement data was collected on 15
students in the Arrowsmith Program.

NPStat non-parametric randomization tests
were used to determine single-subject
improvements across all academic variables,
and paired sample t-tests were used to
determine differences between pre- and
post-testing for several academic domains.

Pre- and post-intervention cognitive data
was collected on 15 students enrolled in the
Arrowsmith Program. NPStat nonparametric
randomization tests used to determine
single-subject improvements across several
cognitive domains. Paired samples t-tests
used to determine improvements in short-
term memory (Gsm), auditory processing
(Ga), fluid reasoning (Gf), and processing
speed (Gs).

5 students

15 students
11 males;
4 females;

M age = 9.3 yrs
SD =1.36

15 students
11 males;
4 females;

M age = 9.3 yrs
SD =1.36

Debra Kemp-Koo
PhD Candidate

James Hale, PhD,
Hanna A. Kubas,
MSc.

Jessica A.
Carmichael

Kim R. Fitzer

James Hale, PhD,
Hanna A. Kubas,
MSc.

Jessica A.
Carmichael

Kim R. Fitzer
Howard Eaton

University of
Saskatchewan
Saskatoon, SK

Brain Gain Lab
University of Calgary
Calgary, AB

Brain Gain Lab
University of Calgary
Calgary, AB


http://ecommons.usask.ca/bitstream/handle/10388/ETD-2013-11-1268/KEMP-KOODISSERTATION.pdf?sequence=4
http://www.arrowsmithschool.org/arrowsmithprogram-background/pdf/Kubas%20CPA%202014%20Final%20June%203.pdf
http://www.arrowsmithschool.org/arrowsmithprogram-background/pdf/APA%202014%20Poster%201BH%20FINAL%20Edits.pdf
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Research Study

Year

Study Description

Subjects/
Study Groups

University/

Researcher(s) Affiliation

Completed Independent Research

Evaluation of the
Implementation of the

Arrowsmith Program in

the TCDSB

Report on the TCDSB

Study of the Arrowsmith

Program for Learning

Disabilities

Report on an Qutcome

Evaluation of the
Arrowsmith Program
for Treating Learning
Disabled Students

© Brainex Corporation

July 2000

January 2003

November 2005

A three month study comparing 15 students
in the Arrowsmith Program within the Toronto
Catholic District School Board (TCDSB) to a
group of TCDSB students using Autoskill’s
Academy of Reading Program.

A one-year study comparing outcome
measures of 30 grade 2 to grade 7 students
enrolled in the Arrowsmith Program from

4 schools in the Toronto Catholic District
School Board (TCDSB) to 10 students in a
traditional special education classroom for
students with learning disabilities.

A three year outcome study of 79 children
with learning difficulties conducted at
Arrowsmith School funded by the Canadian
Donner Foundation.

A number of standardized measures were
used such as achievement tests and tests of
mental ability as well as measures of learning
capacity and changes in rates of learning.

15 Arrowsmith
Program students
12 comparison
students from
Autoskills
Academy of
Reading program

30 Arrowsmith
Program students
10 comparison
students

from grades 2 to 7

79 students from
Arrowsmith School
Toronto

53 males
26 females

Data analysis
completed by:

Dr. Gordon McClure
of the Community
Health Systems
Resource Group
(CHSRG) of The
Hospital for Sick
Children

Dr. William Lancee,
PhD

Head of Research in
the Department of
Psychiatry at Mount
Sinai Hospital and
Associate Professor,
Department

of Psychiatry,
University of
Toronto

Dr. William Lancee,
PhD

Head of Research in
the Department of
Psychiatry at Mount
Sinai Hospital and
Associate Professor,
Department

of Psychiatry,
University of
Toronto


http://www.arrowsmithschool.org/arrowsmithprogram-background/images/Evaluation%20of%20Arrowsmith%20Program%20in%20the%20TCDSB.pdf
http://www.arrowsmithschool.org/arrowsmithprogram-background/images/Final%20Report%20on%20TCDSB%20Study%20Jan%2022%202003.pdf
http://www.arrowsmithschool.org/arrowsmithprogram-background/images/Arrowsmith_study_11_20_05.pdf
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L Subjects/ University/
Research Study Year Study Description Study Groups Researcher(s) Affiliation
Other Completed Studies

Results from first year June 1998 A pilot project undertaken in co-operation 17 students in Toronto Catholic
of St. Patrick Catholic with St. Patrick Catholic Secondary School grade 9 District School
Secondary School and in the Toronto Catholic District School Board. Board
Arrowsmith Program Toronto, ON
Pilot Project Report summarizes the averaged

quantitative improvements seen in 19

students working on four cognitive areas

over a 7 month period.
Changes Observed on 1999-2007 Changes on Standardized Cognitive 7 students Howard Eaton Eaton Learning
Cognitive Scores of Measures of students in the Arrowsmith Centre
Arrowsmith Program Program at Eaton Arrowsmith School or by and
Students Eaton Learning Centre Eaton Arrowsmith

School
Vancouver, BC

Report on the January 2007 A follow-up study tracking progress of 120 students with
Arrowsmith Program students in the Arrowsmith Program in learning difficulties
in the Toronto Catholic the TCDSB on standardized achievement in the Arrowsmith
District School Board measures, and the amount of resource Program in the
(TCDSB) support needed pre and post Arrowsmith Toronto Catholic

Program. District School

Board

Other Relevant Documents

The following list of documents and media provide further information on both completed and current research initiatives:
Research Section on the Arrowsmith Program website

Academic Skills and Learning Outcomes Brochure

Research Initiatives Report

© Brainex Corporation 7


http://www.arrowsmithschool.org/arrowsmithprogram-background/stpatrick.htm
http://www.arrowsmithschool.org/arrowsmithprogram-background/images/Changes%20in%20Scores%20of%20AP%20Students.pdf
http://www.arrowsmithschool.org/arrowsmithprogram-background/images/Report%20on%20the%20AP%20in%20the%20TCDSB%20%20Feb%202%2007.pdf
http://www.arrowsmithschool.org/arrowsmithprogram-background/research.html
http://www.arrowsmithschool.org/arrowsmithprogram-background/pdf/academic-skills.pdf
http://www.arrowsmithschool.org/arrowsmithprogram-background/pdf/Research%20Initiatives%202015.pdf
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Average Student Growth
ACER — MATHS PLUS

Year 3 Year 4 Year 5

8.58 20.5 6.90 11.18 5.59 5.95
Average Arrowsmith Average Arrowsmith Average Arrowsmith

+11.90 +4.28 +0.36
above average above average above average

St. Peters — East Bentleigh (Melbourne)



Average Student Growth
ACER - PAT R (Reading Comprehension)

Year 3 Year 4 Year 5

0.68

7.38 9.7 5.97 8.58 Average 4.70
+2.32 +2.61 +4.02
above average above average above average

St. Peters — East Bentleigh (Melbourne)



AP ' Arrowsmith PROGRAM
[ Whole Cohort Year One Results

Pre-test: February 2016 Post-test: December 2016
Comparison of results across four Year One classes (18 to 22 students/class)
* 3 classes used traditional handwriting programs

* 1 class spent 30 minutes each day doing the Arrowsmith Program cognitive exercise
for learning motor plans necessary for writing
Assessment Tool

Wold Sentence Copy Test - a standardized visual motor test used as a predictor of
academic performance.

Academic Academic
Class 1 Class 2

Student Results Arrowsmith Class

Average Growth

(letters per minute) 21 17 13 9

Pre Test Post Test Pre Test Post Test Pre Test Post Test Pre Test Post Test

No. students at or above
grade level

Change: +17 +8 +2 +8
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)| @ nttp://arrowsmithschool.org/program-fags/ = arrowsmithschool.org & arrowsmithschool.org & FAQs| Arrowsmith Program

File Edit View Favorites Tools Help

€, +1416-963-4962 = info@arrowsmithschoolbcom f W in O fih Events & Subscribe [5] TEDtalk  Suitability % Contact

Home  Parents & Students ~  Professionals & Educators ¥ Media ~  Research ¥  Neuroplasticity  Barbara Arrowsmith Young O

Can I be trained as an Arrowsmith Program teacher?

Where can I/my child be assessed?

Which educational organizations will be offering the Arrowsmith
Program in the future?

Is the Arrowsmith Program available during the summer holiday
period?

How many years do students spend in the Arrowsmith Program?

The majority of students will require a three to four year program of full time attendance before returningto a
full academic program in a public or private school or educational organization at his or her appropriate grade
level. If a student is unable to complete the three to four year program, they achieve benefit each year they are

in the program.

Upon completion of the program some students may require one to two years to gain experience using their
newly strengthened cognitive capacities and some students may need tutoring initially to bring acad emic skills
to grade level.

Is the Arrowsmith Program available in other languages?

Where is the Arrowsmith School located?

Is there a part time program available for the Arrowsmith
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