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INTRODUCTION

When one considers the etiology of myopia both hereditary
and environmental contributions must be accounted for.

Several studies have been undertaken in the past which lend
support to both theories, so it must be believed that both
add a factor in the development of myopia. This duplicity
creates an enigma for the optometrist attempting to give the
best poussible care.

If the optometrist concerns himself with the genetic
factors of myopia his regimen of care will primarily be con-
cerned with the compensation of the refractive disorder and
possibly attempts to alleviate its progression by use of
questionable techniques. This philosophy of treating myopia
is remediative. The myopia is already present and treatment
entails the utilization of prosthetic lenses to eliminate the
blur at distance. This may, however, be the only way to re-
duce the hereditary aspects of myopia.

On the other hand, if the clinician decides to also
concern himself with the environmental contributions then
cére.can become preventitive. EInvironmental theories consider
a more"holistic approach te myopia and such external factors
as lighting, temperature and environmental structure, and
such internal factors as accommodation, convergence, personali-
ty and visual style. Functional optometrists are alert to
the fact that one's visual performance requires skills far

more extensive and diverse than that of simply visual acuity.
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The difficulty in obtaining acceptance of the fact that
the environment indeed does have an effect is that it is
difficult to undertake controlled studies,and when they are
done, not everyone is affected the same way. This 1is because
people do not undertake tasks in the same manner. How one
approaches visual tasks depends upon an individual's visual
style.

Visual style is dependent upon many internal factors.
1t has even been stated that the genetic factors of myopia
may be only familial influences on personality and
on how the child undertakes visual tasks. Whetever the
reason, a person's visual style, specifically how an indivi-
dual approaches and is affected by nearpoint tasks, does
contribute to refractive errors.

There is a difference as to how a person with a myopic
tendency attacks a nearpoint task. He -becomes very centered
and loses awareness of the periphery. "Myopia may be
regarded as the abandonment of a part of the total space
world." {(Skeffington; 1970) Whether this centering tendency
is a personality characteristic is not up to the optometrist
to determine. The optometrist must only realize that dif-
ferences in methods of attacking nearpoint ftasxks do exist.

V. I, Shipman stated at the Eastern Psychological
tssociation Conference in 195% that "stress brings up a
congtriction of the perceptual fields, and the child observes
less, sees less, remembers less, learns less and generally

becomes less efficient.” Since myopia also results in loss
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of peripheral awareness then perhaps the visual style of the
myope results in a less effective ability to obtain informa-
tion from the environment.

One must also realize that nearpoint stress, personality
and myopia are all interrelated. One cannot differentiate as
to a cause and effect. Yet one must also remember that not
everyone develops myopia along a functional model and not
everyone develops myopia because of nearpoint stress. An
optometrist must consider all factors when treating myopia.

The purpose of this paper is to look at the visual
styles of myopes and determine if indeed there is a loss in
peripheral awareness during cognitive functioning and whether
this reduction results in a decrease in attention. Even though
this has been stated in literature for many years little
evidence has been found to support this hypothesis. The study

undertaken in this paper will hopefully provide some support.



RESEARCH

The word stress denotes forces which act against a
resistance. It designates the sum of all the non-specific
effects of various factors which can act upon the body and
create induced changes within a biological system which are
dependent upon an individual's external and internal condi-
tioning factors. These diverse environmental situations
result in a universal organismic reaction (Selye; 1956).
hany people are capable of coping with stress, but for those
who cannot, a reasonably uniform group of maladaptations
occur. These bodily changes act upon mentality and vice versa.

The human body, within certain limits, is fit for
survival by its capacity to adjust itself or its various
relationships to each specific environment that it finds
itself in., It is able to maintain homeostasis, to go into
action establishing balances with the forces and restraints
which surround it. This is accomplished by the organism by
shifting its internal equilibria between various body parts
and systems. Through repeated function, many cf its structures
are modified or adapted to fit the specific environmental
faclors it encounters in its day to day existerice (Harmon; 1951).

This rate of adaptation varies directly with both the

intenzity of the stress and the lime over which the organism

iz sul ected to the stress. The effects of the siress induced
by any given situation for any individual varies inversely

with the readiness of that person to successfully cope-with
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that specific stress. It also varies directly with the
individual's motivation to overcome or respond to that stress
at a given moment (Emory; 1970).

Any impairment in any area of performance spreads to the
total performance. The impaired organism then must come to
terms with its total environment as best it can, but when it
cannot, it shrinks the environment into c¢ne in which it is
able to function optimally. When this occurs, it happens
suddenly, without the knowledge of the patient. This means
that i1 is not a product of a learned response (Skeffington;
1961).

Visual stress may also result in functional reductions
in peripheral sensitivity (Margach; 1975a). This shrinkage
of the environment may not be due to a loss in acuity, as in
adventitious myopia, nor a loss in the ability to center
bilaterally, as in strabismus, but may be entirely cortical.
These distorted cortical responses impose changes back upon
the receptor mechanisms themselves. Consequently, these dis-
tortions, or shrinkages, of the visual mechanism that do not
res i myopla or squint do result in changes in the spatlal

tes so that measurements made thereafter will reveal
I a deviant performance (Skeifington; 1962).

can react to stress in one of two ways, fight

Consider the pressure of obtaining an education,
lves a great deal of reading. Man is built for
¢ a hunter which requires flexibility of the

stem at the far point. He is not buillt for such



sustaihed closework as reading and writing. However, in
order to meet the demands of the educational process, man
must develop the facility to maintain visual attention at
near (Wiener; 1970). "Reading is a task as distinct from

the total, nonrestrained process of seeing in the more primi-
tive world... The organism comes to terms with its total
environment as best it may. It usually shrinks the environ-
ment internally and externally” (Hendrickson; 1976).

The philosophy of the Optometric Extension Program is
that near vision places demands upon individuals today that
constitutes a "culturally imposed, socially compulsive task,
for which we are not biologically suited" (Birnbaum; 1978).
There simply has not been sufficient time for evolutionary
changes to meet the demands that reading results in. As a
consequence, many individuals develop compensatory changes in
the visual system. Those who do not sufficiently adapt to
the near visual requirements may withdraw from and avoid
nearpoint tasks or may persevere and endure the resulting

asthenopic symptoms. This is not adequate since the investi-

Dr. S, Howard Bartly concluded that asthenopia
CY rly when visual achievement has dropped to a point
mmsaticfactory for the organism to meet his needs (Skeffington;

;0 function must somehow be altered.

systlems in the body have a range of function. When
ds are high the systems of the body must work harder
"or the body ito meet the demand. Then, once the high

gone, the body returns to a relaxed state. Should
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the tension producing demand remain, the body will change
its stiructure to make it easier to function. This range
also exists in the accommodative and convergence systems of
the eyes.

lyperopia and exophoria represent buffers that protect
the visual system from nonvisual stress, especially the
accommodative and convergence mechanisms necessary in near
point tasks such as reading. The eyes focus enough to give
the brain adequate information so that meaning can be derived
from the situation being viewed. The amount of accommodation
and convergence utilized tends to be directly related to the
demand of the material being read. Many experiments have
been done which show that complex reading material results in
over-stimulation of the accommodative system.

"Reading 1s a highly complex, purposeful, learned,
disciplined, thinking process engaged in by the whole organism"
(Sutton; 1976). When a person focuses more than is necessary
to meet the focal distance demand of the reading task tension
results, This tension will show up in the eyes and the
musclen ol the body. This tense state results in the expen-
iiture of more energy than the task requires. Dr. Samuel
Renshaw demonstrated this physiologlical interrelationship
hetween body function and reading (Wiener; 1970). As a student
enpuger in reading tasks of varying difficulty, changes were
notad in ood versel size, ckin temperature, respiration,
tlood pressure ana pulse rale, as well as the focal power of

the eyes. As the comprehension level of the reading material
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was increased in difficulty, stress levels as indicated by
bodily functions increased and the student focused at a
point closer in space than the distance at which he held the
book.

Maintained attention is one of the more basic potential
visual stress procedures. The physical immobility required
while undertaking near visual tasks is in direct contradic-
tion to the biological need for mobility. The increasing
accommodative and convergence responses are a measure of that
resistence. One can therefore view limitations of movement
as being a major cause of the convergent response of the
organism which is then reflected in all its operational styles
(Forrest; 1980).

Voluntary attention is sustained by force or effort and
ig accompanied by a sense of strain or tension. It accompanies
the doing of anything that is done when one would rather be
doing something else; tasks done as a means to an end rather
than an end in themselves. Activities driven by voluntary
sttention are therefore more or less unpleasantly toned in
Teeling-gquality. They must be supported against pressures of
competing thoughts and impulses despiie the absence of any
imnediate compensalory pleasure for the labor extended,
atiention is 8 form of psychological reaction which is
voluntarilv controlled (Grant; 19385,

ioual irocemsas therefore enter into localizing a
parsen in space, adjusting his posture Lo create a balanced

and efficient relationship with that which he wants or needs
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to manipulate, Holding his body in support, the individual
identifies the significant factors or symbols in the surround,
synthesizing and unifying other sensations and experiences
with ﬁhe immediate visual ones in order to derive meaning.

As the centers of action in performing a task get closer to
the individual, the organic stresses produced by these reflex
body mechanisms are intensified (Hlarmon; 1951).

Under increasing stress, perceptual behavior is disrupted
und bLecomes less well controlled than under normal conditions.
This makes 1t less adaptive, affecting the major demensions
of perceptual function. Selection of items from a complex
tield becomes less adequate and sense becomes less well
differentiated from nonsense. The maladaptive accentuation
is towards the direction of increased aggression and escape
;Foéiman; 16L8).

An individual must learn how to select an area within
the vizual field when he will extract attention and meaning.

cess of selecting an area for attention certain

rtio become flgure and other areas become ground. In
order to derive p mearing there must be a relationship

etween fipure and giround. Some people tend to see more in
terme of detall or figure. Others deul more with generalities
reund,  An individual's [flgure-ground relationship tells

Fow a pergon 1s structuring his visual space world (Sutton;

Ny v PRPILT IRt W B ev =] aaaeE Sy £8 A% e T Ty ST A ey § B LT
18 very natlur Q. SeleC LAy ary di-es 1) the visual field

where atlentlion is extracted Iimplies visual loss. At every
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step of the way some aspects of stimulation are transmitted
at the expense of others. Those selected become represented
in a new way such that recovery of the previous form is often
impossible. This process is accompanied by an irreversible
losé of 211 information not present in this new representation
(Maber; 1973). |
During extreme concentration one group of impressions
becomes very clear while others become correspondingly
obhseure until a sharp degree of contrast is obtained. The
mere acutely in focus the center of the field is, the more
vague and sketchy the margin. This implies that there is only
so much “"attentional energy." It is possible that this energy
level remains constant, varying simply between center and
marging (Grant; 1938).
We do not merely see what is "out there". “Perception
is an ongoing process that involves our image of ourself, our
necds, values and purposes as fully as it involves the image
¢f the object perceived” (Wittreich; 1959). It is important
that visual attention is not simply an ocular
is a learned awareness of the surrounding
agsed upon many inherent factors.

founder taken to show the many problems

rn. Vigilance pevformance has been found
11 0d f rest, conversation, mild

sensory resiriction were
dlao helped when ihe area of

‘ield in which the information is to be extracted
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from is restricted. Greater rewards also tend to improve
performance, as do knowledge of prior performance. It was
also found that the subjects with high introversion scores
did better at the vigilance tasks (Stroh; 1971).

Since the functional capacity is usually determined by
the subject's awareness, the findings are influenced by
psychological and physiological factors. The two components
cannot be strictly differentiated. However, when the task
Lecomes more complicated, the more influential the psycholo-
pical factors become (Aulhorn; 1972). An individual's visual
informetion style is part of his total pattern of behavior
and is reflected in all areas of his performance. "One should
therefore find a consistent relationship among a given indivi-
dual's cognitive, perceptual, personality and even visual
styles”" (Forrest; 1980).

It is the general belief of many that the only way to
succeed is to close off awareness of the periphery. “Carrying
this early indoectriration into adult life may have profound
negetive effects on not only the learning process, but on
every aspect of a person's life" (Wiener; 1970). 1t can be
argued that there are times when inlrinsic concentration is
necegsary, However, persons with Lhie.particular visual
ztyle function continuously in this rashion. Teople must

arn w0 trust that thelr visual and wental processes take the
Jiornation they receive and convey 11 Lo the orain. Compre-

tenglon and understending occurs automatically.
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The effect of peripheral items on the recognition of
foveal 1tems has been studied by numerous individuals.
Vackworth (1965) found that foveal recognition was impaired
by peripheral visual noise. "“Recognition scores for material
in the fovea fell to three-quarters to two-thirds of achieve-
ment at the noise-free level when extra letters fell on the
periphery of the reiina."” The concept of the useful field of
view or the dynamic field of view helps to understand the
results. Too much information causes the field to contract
to prevent "overloading the visual system." Excessive visual
noise creates tunnel vision because priority was given to
foveal items. However, the addition of unwanted peripheral
gtimuli also impaired foveal vision.

Hagen (1972) found that the level of central and inci-
dental scores were directly correlated with age. "At younger
age levels those children who did well on the central task
tenécﬁ also to do well on the incidental while. at the oldest
age leve)l, high centrel performance was associated with low
incidentel performance.” This shows thatl the ability to
naintain central tecl performance by excluding certain
informatlion increases wiih ape. The major evidence of this

hange did notl occur until the age of twelve io thirteen,
owen et . is interesting to note that this is also about

the sape age that functiornal myopin hepins.

Children are taught to perform by restricti peripheral
runction even though this often resultls in undue tension and

decreaseg 1n overall efficiency. "Though he may achieve high
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grudes, he will see less, hear less, and be less physically
aware of himself"” (Wiener; 1971).

The problem with studying the effects is that these are
learned siyles that are difficult to remove without visual
training. Hallahan (1972) studied the differential effects
of proximal and distal distractions on the performance of
learning disabled children. Learning disabled children were
more distracted than normal children by irrelevant distractors
that were placed in close proximity to relevantstimuli.
Lzperiments involving extraneous peripheral distractérs did
not decrezse the learning disabled child's performance.

"Some evidence, in fact, suggesis that these distal distractors
improve the performance of learning disabled children, educa-
tle mentally retarded children, and young normal subjects."”

1t was felt that extraneous distractors help children to
discrininate relevant from irrelevant aspects of the task,.

The potential contribution of the periphery to the

functional performance of the eye must be appreciated when
one considers that the fovea encompasses only a small portion
of the vigual field and only about 164 of the visual fibers
are concerned with mazimizing acuity. Studies have shown
that the refractive error of the periphery varies greatly.
It rnas leen found‘that correction of peripheral refraction
ircresses sensitivity but did not result in improved perfor-
mance (Leilowitz; 1972).

slto, the use of the peripheral visiun i3 not only

dependent upon physiological factors. Learning and experience
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have been shown to play a very important role (Leibowitz;
1973). Some people show disproportionate amounts of peripher-
2l loss under high demand (Margach; 1975b).

A distinction between the dynamic and the static fields
is significant in evaluating the performance of an individual
in any situation involving peripheral fields. The static
visual field represents the physiological field of view, It
is the field obtained with the eye fixed in the straight-
ehead yosition while viewing a nondiscriminating target.

Tris crectes a type of passive attention which allows for a
greater degree of awareness to the external world. Ferrie
and others (1929) utilized a Ferrie-Rand perimeter to measure
ihe breadth of the field variations among various refractive
errors. The field measured 67.42° for emmetropia and 64,98°
for myopia. "In general the emmetropes and hyperopes have
the wider fields, the myopes, the narrower fields" (Ferrie;
1926).

The dynamic field of view represents the functional
field of view, It is the volume of peripheral vision that a
person ls sware of while he 1s enpaged irn a cognitive task.
Liten a percon is enpaged in a task demanding more of him
than he can eaéily meet hig visusl [leld reduces. "The
cliriecal testing is done essentially by questioning and
observing a perscn” (Weirer; 1970).

Th ize of the dynamic field is dependent upon many
factors cluding difficully of tlhe cognitive tusk, persona-

lity, stress factors and other variables that cause it to
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alter from day to day. With all of the other factors accoun-

ted for,

person's visual style will determine how much

constriction will result. Not all pecple start with the

same pattern of skills.

“Some have great eye movements but lack

flexibility of focus. Others have seemingly
adeouate focus flexibility and yet are not well-
oriented in space. Individuals may be grouped into
general categories based on the presence or absence

of i

These categories are called perceptual styles, and

they

¢ various visusl skills previously discussed,

relate 1o the integration of varlous visual
s that are available to the individual., An

dividual's perceptual style is the characteristic
hod or technigue which he employs in order to

a problem or process information...”
(MacDonald; 1976)

Donald has made various postulations concerning

tyles based primarily upon their central-peripheral

tion of their space world., Some individuals tend

tail and see by bullding a total visual world by

They see in terms of figure. Others tend to be

heral, to bie more aware of +their entire wvisual
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Ahiﬁocula% pefformance is to maintain flexibility in the sys-
teﬁ:and {o only put in as much effort as the task demands,
If'# person puts too much energy into a task at near it
:.createé a problem for viewing at distance, "Myopia is held
pq'hafgﬁa of the more common deteriorations of visual perfor-
1méﬁce_stemmjng from nearpoint stress” (Margach; 1978);

The parasympathetic system innervates accommodation.

e

Qxdéf_ﬁmress, the parasympathetic impulses are inhibited.
Thfs.creatﬁs a drive to converge creating more eso. Stress
n:tﬂéfuﬁy produces a2 drive so that centering, the selection of
Qn area in space for attention and meaning, takes place closer
thaﬂ jdentification. The person then must inhibit convergence.
Td,lcok at distance, convergence relaxes even more
‘resulting in the distahce phoria findings becoming more exo.
This could develop into an exotropia at distance. Most people,
nowever, release accommodation only enough to straighten the

gves,  This represents the pseudomyope, the first measurable

gtage in the develepmant of myopié, and the shrinrking of the
person's visual space, |

Fyopia may be deunrribed as u reatriction of the person's
valume of eyerationsd gpsce and his abllily to locate where
o e b gee dn gpace. The movemenl of his velume bf space
tewerdy tianel f moy voour concurrently wiin the restriction
el infermatijon frow e peripheral ﬁreas. T1 iz noet that one

Toven e allility to uee out in the periphery, it s more of

o e des sr ubtilication of melerial obtoeined 10 1t.
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5% wuch as studying, the myope

=

J

Whert atl-

-

ending to a ta
aide hig visual style by studying in a quiet room with his
deck up against the wall. The myope puts all of his concen-
tration into whatever he is reading. This results in a lot
nf excess cnhergy being wasted, |
Swudies on the effect of restricted visual space on
monkeys by placing hoods on them resulted in an average
change of 0.75D in six months. “Since the animal can only
view the parts of his .body and the chair when enclosed within
L the hood, he must converge and accommedate if ne looks at
anything. This nearwork is not exactly comparable to that

performed by humans when reading or doing work whilch requires

o~
o
>3
o

™

centration, It is possible that a greater change would
f.ave occurred if a closer approximation to the human near
vork siluation could have been obtained” (Young; 1961).

It has been known for over 100 years that college life

restlted in an increazse in myopia (Derby; 1879). More recent

[N

E. T ey o Rt o SN TP~ [ A AoAe xS P | N q i s
fudies hove also heen done. At the U.4%. Maval Academy £

{/:b

'Z“ C

eur plebes must have good acul ty since it is a rsquirement

0 U ER Y A . [ri otwe ¢lasn moyne fhan Wil of the clags
3 el 1 1 MYOT % 3 RIAETE i G484 \}
b Y Iyopla o\ el [d%
we repnons that net all gstudents devalop myopla 1s
Cause O ifferencce in visual ailyles aun discussed earlier
‘ pehmloptenl vartahles wueh nterests,
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£lthough ne conclusive evidence has been found, tendencies
towsrds certain characteristics have been found.

“A parsimonious framework for the available
data could involve the following: (a) some persons
engage in visual nearwork more frequently than
otners, either because they find it more rewarding
or personally compatible, or because their life's
circumstances demand it; (b) this behavior has
physiological consequences, perhaps involving the
sccommodative mechanism, resulting in increased
axial length of the eye and therefore increased
refractive error; (c) this behavioral-psycholo%ical
process may bhe reversible to some extent; and (d)
a variely of undetermined factors including
soonible influences are also involved.”
(Lanyon; 1971)
lyopes have been found tc have a tendency towards
introversion, introspection, shyness, a disinclination to
sports, and seem to prefer sedentary activities., They tend
to be self-centered, dogmatic, diligent, and in control of
their emotions, Myopes are ambitious and tend to pick
occupations in which individual achievement 1s prized. They
tend to avoid high stiress situations and are cautious,
doubting, #nd compliant, and enjoy examining and analyzing
things. In stature, myopes tend to be tall and thin {(Kavner;
1678).
yopes, on the average, score higher on every measure of
academic aptitude. yopla correlaten positively with wisdom
oond lmagination, while il tends to negatively correlate with
ring for happiness, family, scecurity and politeness. In
perornl, uyopes have been described as Initrovay ted, more

DRI T in the world of ideas than of action, and oriented

towards academic achievement (Singer; 1678).
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There is no evidence on whether myopia precedes or
follows the development of these personality and achievement

characteristics, However, Francis Young wrote "these results

grest that 1t is possible to classify individuals as to
mgopia hefore the condition develops, so that the person
d e referred to an eye physician for preventative
thea tment ” (Singer; 1978). This has yet to be proven.

bMvopla, therefore, is not simply an elongation of the
wiul -length of the eyeball. It entails a more holistic
redponse Lo a stressful envirenment. "In the over one hundred
years since Helmholtz, visual scientisfs have been busily en-
gaged in o dedicated endeavor to divorce the eye as an organ,
the retina as a sensory surface from the rest of the body,
in the hope that by this isolation they could arrive at
furidamentul laws governing the visual process... Instead of
beirg coneidered as an organ and a sensory surface independent
of tre body and the muscles, the cye and the retina are viewed

ag criticsl componentls of dynamic motor sensory feedback loops

D [~ Fl o o " N { W 1 iy R e i)
which govern both the receplors and the traln,.. Instead of
- e g . . { iy Yoy 13 vy s e 5. 1 | YN @ iy d ne e rnanhve W ]
L 8 B g L enen PuteawWar s o | ME AL pPENCNopNNYELCGA.L
" C IR A ENSIE o e o A
! chay i ey &Y censidered licre a InDHUWe patnways of the

NeaEc, on e motlon edback syslenr that also processes
¥ Symey P t 1 A v - g 14\-7( 3\
Pt I 1 rrangam 5V LIl Dedy no Ll ot Yy L )
¢ .

i . { 1. 4% -
1 S B T 100 e enatr Lo W Lne stress
i { . ~
{ ! . 1 } ' pe- | nis 4t N v PROS S Lo
) i Aandirinsle Faclocs.



MITHOLO1.0CY

The purpose of this study is to evaluate the visual style
of the myope, specifically whether cognitive functioning
results in o greater loss of peripheral awareness in the

Pl
ey b

w¢ and whether this results in a decrease in attention.
t'§5 thc contention of this author that myopia results in
'&dguti n in cognitive efficiency which results from the
;Qprndﬁfura of ercessive amounts of energy in order to restrict
eripheral awareness.

Testing therefore invelves measurlné the size of the
seripheral flields during cognitive functioning while measur-
i g the lTevel of attention the individual is utilizing while
anderlaling the toask, The task undertaken waslthe reading of
the Educational Developmental Laboratories Reading Eye Test

viers (1958), The size of the field was determined by

L9 51

“quanch & Lot FProjeciion Terimeler.
Wrfimnlty roen! ted in determining Lhe most accurate
~d alrteptional funclion., TG was decided to
rlations in the amplitude of the eceipital alpha

e exde e oo relationship betbwoern the amplltude of

ra vave and vicual m )y “Tr mozt veople the
AT E B ring the legat vigunl preocessing, l.e.,

ik ti il paa o ahd 89 By Lo minimal,
) HEE(eY it cyneleond zed wl th eypes o an, clear,

0O
Ly

i, wacular vicual imagery (Tudlam; Jan. 1979).
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Hewever, 11 is not certain what this attenuation represents.

:1pha attenustion 1s used as an objective correlate of

aiﬁcntibn in visual and psychological experimentation. In
moﬁt‘ uo)lo the eight to thirteen Hertz undulating waves

aparacberize alpha activity with a maximum amplitude of forty

 %u:6G_miarovq1ts with the eyes closed. Valter stated that
_zhé coaipitel alpha rhythm represents a perceptual "gating

. mgbﬁagicm ihrough which sensory inputs from the various

.;iﬂﬁﬁ}ifiFP may enter the stream of consciousness, thus acting

i nir electrophysical result of the psychological process of

‘wiLentjru“(Iud]am; 1976).

ludlam believes that suppression of the alpha wave
resulted during sttention to & visual stimulus. In order for

P

J'r@rsmn to attend to a visual task he must suppress his alpha

~

> varies in respect to perceptual
control from central cortical areas, perhaps the reticular
netivaiinr systen. stral processes determine whether alpha
FERVeE ol cupnrescea o notl.
Vlaad, “wre and Veper fagl thet the alpha
LTEE R CuUlor . Loy ruretions. They foal that changes 1n
Sor L be expladnced in o terms of choanzes eeccurring in
cepibent oo clong regrennille Tor visual control processes
SN dip oher o ovn egialYivhed bBetweon the oculomotor
Lo 7, 18 apad 10 in the train aud the ability
el Tr 4la U lphs pespoens (Tadieam, 19767,
Whoep wheosien cosuerning tie srigia of alpha waves

ave giae been proposed. Trobably the amplitude is due to
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multiple influences. NWone of the theories available account
for all factors involved in the alpha response. It is proba-
ble thzt the answer lies in the existence of a mechanism
incerporating facets from all of the motor, sensory-neural
and attentional functions. For this reason during various

verts of this experiment it was attempted to have only one

o

,
n

go
(gn]
o]
(-*
o
[

the task change, namely the subject is asked to
perform the zame task utilizing a different EDL Reading Eye
Test eclection while veing aware of the periphery. It is
contended that since the task is the same the oculomotor com-
nonent will be the same and therefore any resultant change

will te due to a chenge in the attentional component.

The cet-up for the experiment is as follows:

In @& shielded room a subject is seated comfortably in °
front of the U & L Frojection Perimeter with his chin situated
in the left chin rest so that the right eye is positioned in

front of the Tixation target. The test is performed binocular-

lv., The DI Reading Test Selection appropriate for the subject

stizched to the white dise Fixation peint so that it is
ennterei o long the subject's midline, A 1mm white target with
na Filters ves wtilized for determining the extent of the
peripheral atatie nnd dynamic visual fields,

' trode is aced just above the inion on the
} ‘ nneeted 1o the 1hysiological Amplifier HGA-100
A ther elsctrode is ploced on the top of

the head and 1s connected to ithe negative A input. An elec-

trode col ted to cach ear is then connected tc the ground.
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' CTRODE LHTIRRCGATE switech is set
4
f 10"
wlifier was then connected to the Ultra-Low-
iand-Facs Filter Model 330A from the Frohnhite
Co. in Cambridge, llass. The Jow Cut-0ff Frequency

v

t 7, while the Hiph Cut-0ff Fregquency is placed

n col ‘ted To the Hicolet Instument Corp.
Clinical Averager. The analysis is set at a
ng with 1 repetition. The landpass Hz is set
1 and a high cutoff frequency of 100, The
placed at llOO.PV'
in order to trigger a response in the Averager,

2 Thotostimulator is attached to the External

0

f the Averager with the ] lamp not connected.

1d be optimal for reading.

Yy Lt optimum
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the seleciion for content, not speed and to concern himself

cenly vwith the reading task. The subject is then to state

{

whah the poerimeter testing target is first noticed. Also, at

2 random interval the alpha response is taken. The alpha

gl ituds, the time to complete the task, and the size of the

dvnsxic field are then recorded.

aegcond phase is exactly the same except that it is

Suntimed ond the subject is told to be aware of the periphery

~a muah a2r pessible.  Once again the time to complete the task,
the sipha amplitude and the size of the dynamic field are

recorded.

Subijects with at least one meridian that is plano or
beperepic are placed in the control group. The rest are
ylaend ir the test group. Differcences between phase one and
hage twe results of the experiment are determined in terms

o f vereentsge change 2o that actual differences in amplitude

(i irtund subectsn cannob. hiay the overall average of the
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: Sl
Six subjects

theva

while the other

four entered the test group.

the individual subjects are presented on the

The average [or the control

group was a

fnerenne in

the alpha wave.

2t a 95 per cent confidence level

)

the same interval as

no change.

he average for the test

ampl itude of the alpha wave. This

tically within the same

fll.

csmall groups resulted in data with
31 Eivity of
restlis

i0

\ o 2l ~iing conclusion

Yo s O rod asalnhgt cuach ot

ks vel Pourd | £ otho d
fha cons ‘ test graovps was ot

UL on, ¥ ' cudenes wan [found.

vere tested using this technique.

cuannot

peconr b

Two of

individuals met the criterion for the control group

The results for
following pages.
-67 or a 6%

Testing statis-

indicated that this

zroup was a 219 decline in the
also tested out as statis-

interval as not having any change at

extremely large

the study was

vrove anything

gample 8172es
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Jats

dicated a

croup.

Fre

Thi
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cach of the individusls in the test

ater decline than for each member of the

indicates that even though statistically

results do not conclusively indicate a significant de-

for the test oroup there was a differencse from the
) g

napuls

1533

Whether

»tion can be revealed only by the use

pte
3

red to perform the reading task

this tendency can he expanded to the

of a larger

was unchanged

The greatest increase in time

lasks.,
two and three was three seconds by J.R.
e ¢

reatest change was a twe second

of the experimental group. The average

1.07 seconds when the subject was asked
h the Teneth of time to read the task.

Lhig gtud \ that

peripheral

1 y 8 loss of reading efficilency.
} e the Ay ¢ Mield of vie
3 i I 1Ey ‘{:,/‘1 e alals
] ] t ¢ 1 te Rl R N L‘ an
; | roal) joets was 8.5°
are of L porlphory L ronntrol proup
LY ! L iheiy ' The expéeri-
1 ( ! Thisg



or

ten correct

in

‘ed for the three reading

all three
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CONCLUSTCNS

causnrd by a number of factors and not all have

[.vopla 1is
toon deall with in this paper. Yet there does seem to be a
ss and attention.

relationchin between myopia, peripheral. awarenes
judlam (January, 1979) has studied the relationship
\he alpha rhythm, visual skills and academic perfor-
aree. ¢ found that the alpha amplitude declined after

1raining indiceting that training results in improved

el stteniion, he relatiqnship between reading and alpha

t o~
i L 919

also noted,

Jald tudes was a
ctudy demonstrates two important considerations

IS E
car be conjectured upon. Only further testing would
in concluzive evidence,

t, ithis technique could be modified so as to be used
in attention training.

1 o ¢ rE te o N COO%L
L } .y T o D P
13T 0 B ISR B LT Geit 1 g Fan el eral aware-~

i) . fucle ) lpha waves
R tonliopal Paebors can be
necessary
C Of
! ave eern
raun . the
i ) ' J o lmuroving
! 11 ( i1 o r 1My Travec
(1 1f 154 VR B e Lmnroved,
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sore importantly this paper recognizes that during the
development ol myopia there is a constriction of the visual

cpees which also remnlis in a decline in abttention. This has

e

sgr - Lthe philosophy of the Cplomefric EBxtension Program since
t1s inception.

lf- congtriction can partly be explalned by the optical
relationship of the myoplc visual system. lowevtr, the rest
mugt be psycholegical in nature.

As olated previcucly, ithis loss of peripheral avareness

AL P lighed by the cxpenditure of anergy which must be

leni to oomue other procesgs such as attention. The visual
c1:la ¢l ayopes il such thet they close off as many external
digtractions as possible thercby allowlng for maximum concen-
raticn on the isiven task. lowever, there are differences

“oveer, conenntraling er putiting a lot of enerpy into a task

cwn that selective attention 1s improved
Y digrrvaectora pesultisgs in the increased
gt n thi reading: mecerial.  This
ey LE g Lhie geersae oo b more
o v ponld wr Gtiliged for
fud: chov it i Inss of Lime
et el oe this poe Yothe sindy.

e & . 2 of the

| | el 5 2 vkent)



' 35.

Children accomplish a reduction of alpha rhythms duriﬁg

difficult reading by brinéing the book closer. This results
in increased accommedation and convergence innervatioh which .v
hag been shown to decrease the alpha response thereby.iﬁcreah-
sing attention and comprehension of the materisal. Unfortunatély

this also results in the development of asthenopic symptoms

N

.t first and then myopia. This also results in less peripheral
diziractors which may impair selective attention. Therefore
the child has placed his visual system at risk in order to
vKgFJ gt school. ’

Gnce the child's vision is impaired by blur at distance
ez reports to an optometrist for a pair of glasses. This
creates another posaible enigma, especially in the péétjwhen
frames had smaller eyesizes.

If the c¢hild is left unprotected the myopia will not

progress, however he will still have blur at distance. !By

putting on a prescription consisting of the optimum minus .

correctiion for 2lic’ wating blur at distance the mechanism for

myopia progression (o initlsted. By then placing this in a

“rene the rced tor rerivhersl field constriction isg facilitated
by iha frone fteell onclosing the field and the hlur in the
figld . pides . the frime. This again Pacllitates the
progresel mycris in the individual. Perhans this is one
reasen Wy evntact lounnes 8¢ mtimwu‘work in arraesting myopia.

rargE tro s whii i pal congteiniders fhe field
paYesis  ippelles tha firegressim,
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Nl o
™is supggests that peripheral awareness may be very im-
portant in the training of myopla reduction. Periphefal
awareness is important in attentional responses and ih %he
myopic visual style as evidenced by this study. The in%er-
wé}ationship of myopia, attention and peripheral awarénéss
hzs been at least demonstrated by this study.

Cptometry must recognize the fact that the visual system
does more than gather information; it also processes infor-
.mation‘and greatly affects other systems. Visual attention
ig not merely an ocular alignment. It is a learned response
tdep@ndenfiupon the individual's visual style and resultant
task attack Ski]ls.

If functional myopla is due to a centering phendﬁéhon
creating "abandonment of part of the total space worlid" then
it must also result in a loss of efficlency. This decline

spreads to affect the other systems, including attention, as

this naper demongtrafes.

vinual alres:s can therelére fesult in myopia and’the
ceongirigtion of the perceptual fleldg. This napef has éﬁoWn
that this resilte 1y deereased attentlion resuliing in a pérson
obeer ing lers, soeiu less, remesnbering less, learning less,
and Lherelore beecn tiy Less wiflclent ay & whale person,

Thig corae pholeosol 0 mist therefore be accuratle.
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