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(RGO VIBUAL BEARCE

OF HIGH FREGQUENDSY FILT

IN READING DISABLED OHILDRERN

describad bthe gxistence of two

Recent experioanbal evidenoe he

yvabens which operabte from  the retina  to the

i

parallel visual sub
i
visual  cortesx, the swustained system and the transient system.

wmbained  systen  1s  bto bransmib

i

The pramary function  of  the

detail led information  about the  visual stimulus. It functions

predéminantly as & pattern detection S35 L ENTL Y The sustained
sysbem 1s  most sensibive  to stabtionary  shimwli, It ois & high
acuity, high spatial  and  low  tesporal  feeguenoy sysbhem. It
responds throughout  the stimulus  presentation and continues 1ts
activity after removal of  the stimuelos, prodoecing & signifiocant
persistence  affect, thus  the  nans sustainsed  system. T e
sustainad syshem 1s most toportant 1n viswal  acuilty and colope
<
vision. The sustainsd sysbtemn sesems bto be best desigred for the

3f fime  detail  and the
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The transient system ftransomibs general information about stimalus

change., It as primarily & flicker or mobtion de 2in @l
is most  sensibive to  low spabtial and high btemporal freguensies.
The transient system i1s thought to be tnvolved  in the peecspbion

of motion and depth, Drightness discoriminalbion, the conteol of

eyve movemants and bthe localizstion of targebs an space anod ssens

i
i
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to function to accomplish & guiock  globasl analysis
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SCane.

although the two subsystemns opsrabe 1n parallel, 1t iz believed

that the fransient system has temporal precedence. It opera
preaattentively and functions as  an 2acly  warning  system. Ik

paerforms & globlal analysis of the tncoming stionalus, parsing bhe

field into units and reglons and coding the position and movement

H

oo

of objects in space, The btransient sysbem may funobion to direot
the sustainad system to particularly salient arsas wherse 1t might
b most  effiocaciouws bto o peeform s oors detalled analveils of the

shape and  coloer of  objechs. The functioning of the susbtailned

systen, then, would depsnd to a degres on the prioe output of ths

7
transient svstem.

The two systems can also mubtuwally  inhabit s2ach  othese.  Howswve

transient  on susbhained irbvibd bion LE MmO O . Transient

"
™y

systemn responss ferom eye  mnovemnsnbs would rribrab it bhe conbinuing

paaponss,  recducing bthe duration of bhe stomalos

sustained s
visible persisbtence. This termination  the sustained rssponse
allows the visual system to separabe  the information exbracted
from sucoessive fivabions. The activation of the transient
system afbter =ach saccadic eye aovensnt exerts inhibition of the

persisting  susbtained sysbamn achtivity generabed  during bthe

preceding fixation., The resulifant responss # le, distinct

3,8
fiow of visual input. The transisnt system has a major funobion
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e oreacding btasks esguieing eve movemsnts, Transiant channels,
stimulated by sye movementsz, diminish the trailing

visible persistence of the sustained channels  from the previows

fixation.

Frave andentified & btransient system

9-17
ceficit in subiscts with specific reading disablility. They

Lovaegrove and  assoolab

have  shown viswal processing differences  bebtween normal and

disabled readers to be evident when transient system processing
v A

is  involved, but fail to swuerface ondee sustained procsssing
conditions. Fone scampn L, chrsab lad reasdses are less sensibilve

Ehan normal  readers to low spatial fraguencies, Dbut egual ly or
14,18

more sensitive to high spatial  freguencies. Additionally,

disabled readers show lowse  overall temporal @ sensitivity and a

differant pabbern o f Lemporal PRI EREE LT Aacross spatial
| ; i
freguencies, but  bthese btenporal processing odlfferences Debwsan
normal and  disabled readers disappear when  bransient system
b
activity 15  reducad. These findings indicate that disabled

readers have a deficient tramsient svstem. Measures of

sustained channel processing did not differ  between normal and

disabled ereadees, saggesbting  that  bhe R T S -
9,20

intact.

In  the presence of a transient system deficit, significant

masking effects would be evident, rendering  the resding proocess
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inefficiant  and OO TS LG . Susbained  ohannsl acbtivity ds

generated during sach  fTaization  wnbterval of & fization-sacoads

sequance in  reading. Due to  the long  responss peeslistence of

sustained charmnels, thias sustainso chanresl achivity  cowld

interfere, via forward masiing Dy integration, with bhe susbained

activity gensra durdng the  following fiaation. The fancding

that disabled readers  show  longse  viswal inbtegration bimes

suggests that this masking sffect oy be more severse an the
- 3,8, 3,42

disabled readers than in noermal readers.

When the bwo sysbens  are operabting  in s conocordant mannse, b
global precedence of the btransient sysbtem infoermation allows bhe
: ¥

WERbuIR ab from which

subiect to perceilve &  Tramswork oand baok
sustaind input can be proper Ly oselected, interpratsd and
q-17

inbegrated. Given what is known of  the perceptual’ functions

orab ba bo expect

that the transient systemn peeforms, 1600 L8 raed

that children with & reading disablilty stemming from transient

mal function  wowld = defiocits in cplobal, praatbtentive

processing  operations  and o basks  reguicing fine  temporal
7
resolution.

sl 7 o)

A Eransient system deficit showld have 1%s  greabtest dmp
reading tasks  that  reguire eyve movemesnts. Williams and
LeCluyse have demonstrated the differsntial Limpack o Eye

movemsnts in the reading  comprehension of  disabled readsers,
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Rexading comprahension was eaduocecd when ps
displayed line by lineg, as opposed to single word prasentation.

L b

This suggests  that the demarmod for sve oovemnsnt
task  has & debtrimental  eftfect  on readicg compesherssion 1F
clisabled readsers. They found that normal resders pecforansd the
gams  when ereading wibthowt aye movements, wibh fres sve movemenbs

and with guided sy movemsnbs.,

Ferformances  was also  measuared ander Dlurred  conditions  bo

evaluats the conteibution of  high spatisal fregquency/susbtained

system information. ire mormal e B, Dlurred image performance

deteriorated as  eve movensnt  conteol  becams moee difficwlb,
Disabled readers  showsd the  opposite  bteend. Wrctes e b Lo

conditions, peeformances impeoved o fees eve aovemsnt condlbion,

demonstrating a beneficial effect of image blureing.’ Blue was

also found to increass The reading

i

bl span of
apprehsnsion (numbse of  characters processed n sach fisation)
of disabled readers. Mo changse  was found  in the  single word
presentaltion e st se Gransient myvsban  funobion i ok &
&
significant factor under these condaibions. The dramatic effect
of  dmags Dluering  on wvisual ssaech and eeasding peeforosnos of
disabled readers ia believed bo  be  due bo e meleohive
diminishing of  the conterast  of high spatial freguencies and the
rasul tant decrease an bthe  amplilbuade oFf the suastained oompornsn s

of a wvisual responses, arid as  a result, ere-establist the normal



beamporal irmbsmeaction  bebeeesrn s e L red arnd  pooe

mooan disablied readers.,

funchioning Hrans:

gl sy sl

Esbimates of  the prevalence  of reasding disablolby dn school-

Foaimed v

A

children rangs feom 45 to 5%, Lo

i 4T E

TSR of  the speoifically  reading-disabled st
43

tramnsient sysben defroit, Flbhough e chesf o mecd bhe

arch  has

w1 el SV bemes amo

differences Dbaebtweaen Trbves Lransiant and &

described the results of a transient sysbem ficit, there i1s a
maed for  a pracbical  oway to dddentilfy eeading oisalb led ol bdesn

g

slopmental B

deficiency. Thiee  Drey

with a trafnsisncb

Movement  (DEM? beat will be wsed A rolen i fving

transient system deficisnoy.  This = s the function of

bhe ooculomotor  sysbtemn in an enviciloomsnt bhat sioul ates

But in the absence of signifilocant cogribtive losding. L%
a comparison  of the differences in time scores with and withoot

Morizontal swve oovensebs. Tl DEM will e adminystered tio &

chva Leleasr, e = bwo oand thees, detinsd as

mamp le of bwanby-the

reading disalblsd by btheilr  school e Tt DEM will b

acdministered to  =ach cohild twi e uncder standard conditions

e Ml fr

JLiE

and & second btime  wndee filtered o

filter will e wmecd. In order bo avold the s of 1mproved

performance with learning, it will be alternated which  oethod of

administration will be given firsb. Foompar LsEon e beeen

Falber will be made Lo clembermi e Ll

sorores with and wibhoost bhe
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effects of high fregquency Tfiltering on i

significantly 1mproved score under f1liered

indicative of a bransient systen defiolt,

RESULTS

Horizontal Time

whier adminst

The horizontal bims e iy B Dewvs lopmenbal

1 bhee bimes  regoirsd boo oread the horizontal

Eye Movement b
arrangamant of numbers adjusbtad  for thse  scrors onade. The mean
¥

F

e b meoonids.

forizontal STdme on bthe DEM withowt the f11tere
The range was from 42 to 109,30 seconds with & standard deviation
of 23.598, Thie mean time with the filter was 73,94 seconds. The

arcdard deviation of

range was from 47 bo 11308 seconds with s

rences bhetwsen neans showed

i

27.7% seconds.  The Sign test of diff

T hoantly Lowee fhan

Lime Pequkrad with the  Filter bto be sl

without the filter,

Ratio

The ratio scors bthat  is recocded  when adminlstsceing the DEM s
The ratio bebtwesn bthe adivsted hoelzontal taime and the suam of thes
time required to read bDobth vertical sub-tests. This s wsed to

4

directly  comparse  bthe  wverbiosl tavtomaticityr  and  horizontal

tantomaticity plus  oculomotor conteroll parformance levels.

Ratio scores significantly greater than the expected values
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suggest &  greater

horizontal sye

The mean ratio

rangs was from 1 bo 2

we

mean ratio wibkh the

from 1135 o 20105 w

differencss in e

o

g test.

Errors

There were no a@rrors

Mean ereors made on

was Y.l

the filter

deviation of #8039,

reduced to 5.835.

ot 7. 13 The o1

significant according

DISCUSSION

Althowgh the difference between uspe

imn meEan horilzontal

significant acocording

difficul by

meyrveEmer b s e

BEOMR

|

mace

Thes
Thie

Ao e e

L Sl omotoe corheol e

23
e L L e,

wibthout the fFilter 1in place was

Dowrth oa standard deviabion  of

filtber The

in

] Laces was PErgE wWas

i

clesyv st rore of o AEE The

it il s

Mmearis not significant according to the

on the vertical component of the DEM.

the horrzontal conponent without the oase of

The rangs was from O to 2% with 'a standard

s wibth bthe FTilter an place was

(TS T

range was @ bto dL o with oa standard Woat Lon

Bresbezery bhe Two mEans was o nob

to the Sign btest.

fil1

o b i lbee and no i b

time was bhe found to be

et Lo omorree bo e

Ty bl Bign Ltest,
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gained from this study.

made fewsr errors with the Filter Tham withoot. Twealve of Lthsa
students tested scored lower ratios with the filbter than without,
Thirtesn of SHhe 23 students tested reoguoesd less Dime bto complete

the horizontal portion of the DEM with the {filter than wibthoutb.

kLo ar

e P Lo

Twelve studecbs showed tmpeovemsns

agrrors with the use of the Tilter.

Tt would appssr as 1Ff filtering oot the hFioh  freguency ra

improved  the pasrformance of saveral  of bhe students tested.

This suggests bthat these arse the students with & transient

deficit. Fraevious stucdiss have found as many as of reading-
disabled students to have a btransient  system defioiency. Lls g
the oriteria of imoprovemant in horlzontal Pame, rabtio and srrors,

mar Lt t&d”ﬁign% of &

fifty—two percent of thse shtodents b

transient system.

s ey

Comparison of  fthe mean hoelzontal Cime of bthe tra
cleficient students shows & 1%.4  second  redoaction an the time
racgul red whern bthe filter  was used. fear wibthowt Ythe filter was

BOVEY seconcds, with bthe Filber was &0, 9% Maan  rabio of

the transient system deficient students was also reduaced wibh bhe

Lof3d with

use of the filter. Mean ratio without  the filter w
bhe filter was L.54, Faimally, maan @rerors waes great by recduoasad

ficient

with the use of ths  f1liser LI iy Bansrsnt
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students. Fean errors without the filter was 2,42 and with the

filter was &.4532. These stabtisticos  are belileved Lo much more

valuable than  a comparison of  bhe of all the students

tested, Ansalysis of the breansient chef yovent shodents

sroraes ndicabes bhat the DEM comb rned with vz of a filte

is an effective way to detect transient

Lepm ol Lo aEmoy.

CONCLUSIONS

1s The Developmental Eye FMovemsnbt U

=
{1
5
T
i
!.L'

good test to

climically to  debeerming  bthe pressnos of Lransient

i

deficit in reading disabled ohildesn, Usa of  a high freguency
filter and comparison of  bthe scores with anod wibthoot the F11lber
may be one way 1n owhiooh boo oo ot Fmono oL badeen who o suboanon e
viprovensnts an horizontal o bime, ratio and Berors Thers wseres
Lavgs differences wibh o and wibowt the wse of a il ber,

g Specific oriteria would heeee Do e debtsemioed whioh woulad bDe

wsed o deteemins whethae any dyffersno e DEM sooe [ A S Y

without the wuse of a filter are olinically signiticant. Fes

instance, are tmprovamanbs reguiesd in horlizontsl bime, ratio and

BEPORS OF 1S any ors socors mors signifiocant than the others?

Future studies showld addesss this gueastion.

-

I. Fimally, 1f the DEM could be wssed to detect transient =

5 4 E
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gdeficits, what would be the indicabed therapy for oholdesn wibh

transient sysbem defioilts™
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