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Dyslexia Interventions: What Do You Do
When All Else Fails?
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“Technology with a heart.”
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The

Advantages
of Dyslexia

With reading aifficuities can come
olher cognitive Strengtns

By Matthew H. Schneps

Many of the etchings by artist M. C
Lschet .lm\‘.l.: because they J:'put WIS
that dety logic, His Famoos “ Waterfall™
shows a warerwheel PO ered 'J:. d CaAs
cade pouring down Irom a wooden

Hume, Water turns the wheel and 3 redh

Dysioal incividuads may be better than nondysiedc pears at spotting an impossbie Ngure,
such as this image inthe vein of M_C. Escher's etchings.

50 slowly that it would rypcally rake the larger wdea thae ditfcrenocs that some

them months o read the same number people mapht percesve as a source of dit
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tell me apout YOU

dyslexia researchers?

special ed or dyslexia teachers/coaches?
educators (other)

interested parents?

others?

there is much expertise in the room!
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| rules are difficult

ot

enough
women
attention

William Ollier Jr
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for reao

dual route model...

Ziegler, J. C., Castel, C., Pech-Georgel, C., George, F., Alario, F.-X., &
Perry, C. (2008). Developmental dyslexia and the dual route model
of reading: Simulating individual differences and subtypes. Cognition,
107(1), 151-178. http://doi.org/10.1016/j.cognition.2007.09.

... plus processes for fluency and
automaticity

Wolf, M., Miller, L., & Donnelly, K. (2000). Retrieval, automaticity, vocabulary
elaboration, orthography (RAVE-O): a comprehensive, fluency-based
reading intervention program. Journal of Learning Disabilities, 33(4), 375—
386.
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http://doi.org/10.1016/j.cognition.2007.09.004

MeNTS

e ponents of reading
1. Phone eness of the basic units of speech (phonemes)
2. Phoni letters and sounds correspond to form words
3. Sight omatic reading of words by sight
4. Vocab meanings and an ability to access this
5. Comp ability to think what is read while reading

Alexander, A. W., & Slinger-Cons tments for Dyslexia: Critical Review. J Child Neurol, 19(10), 744—758. http://doi.org/

10.1177/0883073804019010
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http://doi.org/10.1177/08830738040190100401
http://doi.org/10.1177/08830738040190100401

O illiteracy

poor decoding
slower reading
diminished practice
poorer vocabulary

less reading

« 4« @ @ 4@ 4=

poor decoding

early intervention is
essential
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Nntervention n

variants of Orton-

Gl"lngham 8-11 yr old children
h d I . 9 weeks of intensive
m et 0odo og 1S GROWTHIN TOTAL READING SKi:.0 13952V
DURING, AND FOLLOWING INTENSIVE
INTERVENTION

Intensive multi-sensory instruction
and practice in phonics and
language rules.

F Fretew Fe Pen 1 yom Iyew
Interval in Months Between Measer ements

e some do not appear to benefit EP = embedded phonics

LIPS = Lindamood Phoneme Sequencing

* Improvements can be small in practice

e many regress

Alexander, A. W., & Slinger-Constant, A.-M. (2004). Current Status of Treatments for D
10.1177/08830738040190100401



http://doi.org/10.1177/08830738040190100401
http://doi.org/10.1177/08830738040190100401

your stories’

e successesl!

* ...and disappointments
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traditional instruction
fails?

Dyslexia is largely an impairment in phonological processing. And yet,
many practitioners and an increasing number of researchers find that
traditional instruction encouraging phonological awareness is not

effective for all students with dyslexia.
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a var

CS

those who ological instruction showed pre-instruction

ght prefrontal brain areas

Hoeft, F., McCandliss, B. D.,
C., etal. (2011). Neural sys
Proceedings of the Nationg
America, 108(1), 361-366.

hkerani, N., Hulme,
tcome in dyslexia.

e United States of _
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e Ccauses

dCCeS

matte
phonological

representations intact

but access is
impaired

Boets, B., Op de Beeck
representations in a

illebert, C. R., Mantini, D., et al. (2013). Intact but less accessible phonetic
NY), 342(6163), 1251-1254. doi:10.1126/science.1244333
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a synd

a constellations of
symptoms

no one symptom
rises to level of
accommodation

...but together
severe

rning



for reading

what if the
problem is
impaired
ORTHOGRAPHIC
decoding?

drill and practice may
not help much
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http://doi.org/10.1016/j.cognition.2007.09.004

what orthographic impairments may
f&&l Iike thanks to

Mary Johnson



potential factors
impairing orthographic
processing

Even when phonological processing deficits fundamentally impair
reading in dyslexia, other impairments--such as those in

orthographic processing that overlay reading--can also take their

toll.
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reading as
technology




the romantic
idealization of reading
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reading is
an invention

technology
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optimized for
writing
not reading

hours to write

minutes to read
| |




typography
minimizes production costs
at expense of legibility

minimMum

optimized for writing

not for reading
e|V| Laboratory for Visual Learning



visual cre

a property




text is crowded

orecise fixation is required
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text is crowded

covert visual attention

orecise fixation is required
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text is crowded

covert visual attention

orecise fixation is required
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text is crowded

at’rén’rion

covert

orecise fixation is required
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reading requires

 Textis crowded, therefore we cannot read
covertly.

* Eyes must move.
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crowding

JM heter Niklas Andersson och ar fyra ar
Min mamma heter Pia och min pappa heter Mats

Jag har en hllebror ocksa som heter Bertil

requires that eyes move to read
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reading makes high demands on
oculomotor control

' OOt reaw Chpect

g ‘i gl \i-‘vk\ /.'-

impairments in these functions will make

reading difficult
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oculomotor overshoots

saccades during reading
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Sensor plane :
o 3000
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Teleobjective 8 O . ,
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Tabernero, J., & Arta

the Human Eye. Implications for Post-Saccadic Suppression
of Vision. PLoS

0.1371/journal.pone.0095764

Deubel, H., & Bridge

equences of ocular lens overshoot during saccadic
eye movements.

902. hitp://doi.org/10.1016/0042-6989(95)00042-X

e|V| Laboratory for Visual Learning


http://doi.org/10.1371/journal.pone.0095764
http://doi.org/10.1016/0042-6989(95)00042-X

cular
menon

in vergence, version, and
mmodation
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Strenk, S. A., Semmlow, J. L., Strenk, L. M., Munoz, P,,
related changes in human ciliary muscle and lens: a
Ophthalmology & Visual Science, 40(6), 1162—1169.

DeMarco, J. K. (1999). Age-
imaging study. Investigative



demands

ion every 200 ms

r alignment of
versi , and accommodation

s of word onset
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-like facility in the first 6 mo
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Fraction Correct

100 %

50 %

0 %

|dentify the middle letter: xax
7\

adults

children

dyslexia

-1° 0° 1°
Angle away from gaze

children learn
to deal
with crowding

but some people
never do
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dyslex mnotor instability

di et al 2016)

|, Fowler 1988, )
tion (Quaid & Simpson 2012)

e fixation ("
¢ vergence

e binocula

Tiadi, A., Gerard, C.-L., Peyre, H., Bui rity of Visual Fixations in Dyslexic Children. Frontiers in Human Neuroscience, 10, 58.

http://doi.org/10.3389/fnhum.2016

Stein, J., Riddell, P., & Fowler, S. (198 xic children. Br J Ophthalmol, 72(3), 162—166.

Quaid, P., & Simpson, T. (2013). Asso ic refractive error, and oculomotor function in reading disabled children versus controls.,

251(1), 169—187. http://doi.org/10.
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http://doi.org/10.3389/fnhum.2016.00058
http://doi.org/10.1007/s00417-012-2135-0

olla

e amblyo

Dathologies

ined visual deficits
e strabis ed eyes
e anisom rence in refractive error
* spasm ation

e oculom alsy (“oculomotor neuropathy”)

not routin in ophthalmological exams
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takeaways

* Textis CROWDED.

* You must accurately FIXATE on word to decode it.
* The eyes must MOVE.

* Reading is DYNAMIC.

* Decisions are made RAPIDLY. (4 times per sec!)

* VARIOUS impairments affect oculomotor control.
» Textis NOT DESIGNED for reading.

* |ts AMAZING that people can read at all!



comments’

e NEXT: we will talk about what can be done about
this.
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benefits and pitfalls

of tech

If phonological instruction fails to provide benefits, what
is a practitioner to do? Here, we will discuss some of the
research in this area, and talk about the benefits and
pitfalls of assistive technologies intended to help those

who struggle with reading and writing.
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your stories

This will be an interactive session, so please come prepared with
stories and examples from your own practice or experience to
share with the group. (What problems did you encounter? Did you
find solutions? Did technology help?)

Thank you, Carol Veninati (LCIRT note taker)!
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tools to control attention include screen limiters
included in many popular web browsers that serve
a to limit vspan like blinders would act to prevent
clutter. Placed on a horse, short retinal segments
foveal streak of lines minimize retinotopic clutter
and peripheral visual distraction, hypersensitivity
concentrate on guiding visual attention.
Crowding leads attention to the exterior portions
of fonts, hence uncrowded text cannot be parsed
hindering word located at fixation intrude and
Interfere. This causes interrupted comprehension
that otherwise divert, crowding letters, to cause
clutter that make the words illegible in dyslexia



tools to controlg hreen limiters
included in mé yron/sers that serve
a to limit vspaj like blinders would act to prevent
clutter. Placeg] on a horse, short r¢tinal segments
foveal streak of lines minimize ret potopic clutter
and peripheraj visual distraction, jypersensitivity
concentrate or] guiding visual att tion.
Crowding leadq attention to the exfferior portions
of fonts, henc¢ uncrowded text cgnnot be parsed
hindering word} located at fixation ntrude and
interfere. This ' omprehension
that otherwise brs, to cause

clutter that make le in dyslexia



1 like blinders

J on a horse, short
lines minimize
visual distraction, |

guiding visual
attention to the
uncrowded text
located at fixation




1 like blinders

4 on a horse, short
lines minimize
visual distraction,

guiding visual
attention to the
uncrowded text
located at fixation




Olinaders on
3 Norse

| A group of
| women crammed
in to the
Crenshaw
Boulevard bus,
getting on at the

distraction from Grove Street stop.

neighboring text

Shoving students

and other

MASCPANOMArg
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OOTtest of theory

A group of
women crammed
in to the
Crenshaw
Boulevard bus,
getting on at the

Grove Street stop.

Shoving students

and other

AR ISR AT TE] B

\Y
LANDMARK

narrow formats were as
successful as practiced
accommodations

Schneps, M. H., OKeeffe, J. K., Heffner-Wong, A., & Sonnert, G. (2010). Using
Technology to Support STEM Reading. Journal of Special Education
Technology, 25(3), 21-32.
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A group of
women crammed
in to the
Crenshaw
Boulevard bus,
getting on at the

Grove Street stop.

Shoving students
and other

naccANOAre

TN
Schneps, M. H., Thomson, J. M., Sonnert, G., Pomplun, M., Chen, C., ‘ ‘

& Heffner-Wong, A. (2013). Shorter Lines Facilitate Reading in
Those Who Struggle. PLoS ONE, 8(8), e71161.
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d petter

read 27% faster
ewer eye movements

ssions cut in half!

ss in comprehension
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Paper Version

STUDENT NAME: Date:

Tultor's Inutsulds Poeriod

Time it ook student to read first pass through: mie 3¢ 1 03

A gzroup of women crammed in 1o the Crenshaw Boulevard bus, getting on I_a N d Ma I’|<
. l ! 5

at the Girove Street stop. Shaving students and other pass
line, by pushing and heaving, they forced themselves int
make room for themselves where pone scemed to be, A
the long RUN to Huntington Street, the women settled i
private worlds, creating the illusion of space for themse)
them from the others on the bus. The worlds they made
madde from newspapers and magazines, behind blank sta
at the panels of advertising that lined the space above the

HS students

2-1. Why was it difficalt to get 2-3. Staring a
on the bus? served the sa

A. The bus tned 1o skap the stop, A. golting on |

8., The was under construction, B. tuking a bry

C. The bhus had Jons of pruph' on i

L. Everyone had bookl

Schneps, M. H., Thomson, J. M., Chen, C., Sonnert, G., & Pomplun, M. (2013). E-Readers Are More Effective than Paper for Some with Dyslexia. PLoS ONE, 8(9), e75634. http://doi.org/
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http://doi.org/10.1371/journal.pone.0075634.t003
http://doi.org/10.1371/journal.pone.0075634.t003

Comprehension score

30

I i |
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. ’/
— iPod
.’/‘
//
—— paper £
-// 1
-//(
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o == =
T T
- ,_7-‘£ - —
— - - y: z -/’ ,,,
< e
.’—‘,'," )
.’/"
S
-~

—

| 1 l

2 4

VA Span

about 1/3 of the participants w/dyslexia
comprehend better on iPod
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rormat

A B

ando la pera. La bambina asc .. Il ragazzo che
tllo € magro. La quercia si tro

fiore ¢ rosso. La bambina ave lo & magro. La q
ola. Il ragazzo non ha né capp

stanno saltando sopra 1l mur ella citta. Non so
no seduti e guardano verso la

terrazza potrebbero vedere tu ¢ rosso. La baml
tetto della casa si vede anche

to, ma non il bicchiere. L’elef stella, dentro cu
0 sul ramo dell’albero. La bar

1 € verde. | ragazzi raccolgonc | ragazzo non ha

Zorzi, M., Barbiero, C., Facoetti, A., Lonciari, |., Carrozzi,

improves reading in dyslexia. Proceedings of the National
109(28), 114




Matlers

For all those people who believe that Nessie isn't real
Perhaps you need to think again, she is the real deal.
Though far from being scary she is shy and rather small
So if you want to catch a peek you must be on the ball.
Nessie only pops her head up every now and then

And dives down to the darkest depths and huddles

in her den.

d crowding?

Marinus, E., Mostard, M., S
so, why? Dyslexia (Chic

& Wheldall, K. (2016). A Special Font for People with Dyslexia: Does it Work and, if

e|V| Laboratory for Visual Learning



ments’’

e|V| Laboratory for Visual Learning



let’s

improve the
efficiency of scanning




Prof. Molly Potter MIT

RSVP

commercial RSVP app for reading:
Flash Reader
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http://mollylab-1.mit.edu/lab/CSTM_Demo3.html
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language comprehension network. Journal of Neuroscience, 32(26), 9089-9102.
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visual auditory
stream stream

selective

retrieval buffer
network

N sentence
integration
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Text for movie.txt

This is to invite
your

collaboration in demonstration of
VDR

an experiment to .
experiment

Investigate new
e-reader
technologies for

reading. We are

<30 Seconds » *|V| Laboratory for Visual Learning



Winston Chen

Voice Dream Reader
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http://www.voicedream.com

TR === DYS

400

380

360

340

320

300 assistive tech

280

260

READING SPEED (WPM

240
220
200

180
PAPER VISUAL AUDIO COMBINED

Schneps, M. H., Chen, C., Pomplun, M., Wang, J., Crosby, A., & Kent, K. (n.d.). Re-inventing reading for
an age of technology. In Review. e|V| Laboratory for Visual Learning



spelling

MS Word

Online Dictionaries
Dragon

Google Search
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Writing

e Scrivener

* Mind Mapping Software

e|V| Laboratory for Visual Learning



Notetaking

* Apps (Notes, Pearnote...)

 Livescribe Pen
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memaory

* Phone and computer reminders

e|V| Laboratory for Visual Learning



—OCUS

* Noise cancelling headphones

* FM lecture mic systems
* Screen blockers (e.g., MS Word)

e|V| Laboratory for Visual Learning



thinking and planning

* Mind Mapping software (e.g. iThoughtsX,
Presentation)
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numerous faculty a
Landmark School, Landmark College
scientists from around the

Matthew H. Schneps'3, Marc Pomplun?, L.
Sonnert3, Amanda Heffner-Wongs3, Jenny T

Banerjee®, Lincoln Greenhill3.

NSF

! University of Massachusetts Boston

2 Harvard Graduate School of Education

3 Harvard-Smithsonian Center for Astrophysics
4 University of Sheffield

5 Landmark College




Jenny Gerhard
Thomson Sonnert

Marc
Pomplun

Ann
Crosby
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