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inconsistent and cumbersome, if one's effort is to retrieve specific information in one learning problem
area. It is our hope that this web page is more straightforward and captivating to the layperson seeking
answers to questions about vision. The web page will secondarily serve as a positive marketing tool for
the college, and for Pacific University at large.
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ABSTRACT

The purpose of this thesis is to provide a user-friendly educator’s resource, which identifies
vision problems related to the learning task. Access to this resource will be facilitated by its
placement on the internet system. At present, the information on the world wide web
regarding vision in learning is inconsistent and cumbersome, if one’s effort is to retrieve
specific information in one learning problem area. It is our hope that this web page is more
straightforward and captivating to the layperson seeking answers to questions about vision.
The web page will secondarily serve as a positive marketing tool for the college, and for
Pacific University at large.
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VISION! Intro Page 1 of 2

VISION!
YOUR STUDENT’S VISION: A Key to Efficient Learning

INTRODUCTION

Welcome!

This web page is intended to provide insight into the amazing sense we call "vision." Most of the
time, and in most people, vision is our most utilized sense for taking in our environment and
extracting information from it. Many of us have the luxury to learn information perceived correctly
by our visual systems; but students with underlying vision problems may stumble with a vision
system that is inefficient and deceiving.

This site will flag potential warning signs of a disorganized visual system, signs you might see in
your child or your student. The subject merits attention, because a poorly organized vision system
will require more energy to decipher what the eyes are seeing--energy which is taken away from
learning the material at hand. We also hope to answer some commonly asked questions about vision,
vision remediation, and eye care practitioners.

The"Student’s Vision" problem checklist provides a good overview for topics covered at this site; the
glossary may also be a good point of reference for specific questions on vision terminology. The
"Reference" page provides recommendations for further reading.

Student’s Vision Checklist: Vision problems in learning

Appearance of the Eves: Eye tum

Appearance of the Eves: Red eves

Appearance of the Eyes: Watering eyes

Refractive Status [Nearsightedness, Farsightedness, Astigmatism,
Anisometropia]

Eye Movement Abilities

Eye Teaming Abilities

Eve Focusing Abilities

Visual Perception Skills

Eye-Hand (Foot, Body) Coordination Skills
REFERENCE PAGES:

Anatomy of the Eye
Anatomy of the Brain Regions
Glossary
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YOUR STUDENT’S VISION: A Problem Checklist Page 2 of 4

A. READING
¢ Attention span: short e Line skipping
¢ Close reading distance o Loses place

¢ Comprehension problems ¢ Omission of words: frequent
o Efficiency: reduced ® Re-reading

» Finger / marker to keep placc e Reversals: letters or words

e Fluency: decreased e Speed: reduced

e Head movement: excessive e Sustainability: short

B. WRITING
¢ Attention span, copying: short
¢ Chalkboard-to-desk copying: poor
e Drawing orientation on page: disorganized
o Fluency: decreased
¢ Reversals: letters or words
o Slanted writing on paper: "uphill" / "downhill"

e Speed: reduced

Signs Related to Eye Teaming Abilities
[BINOCULARIT

A. Physical Observations
¢ Burning eyes: post-near work e Itching eyes: post-near work
e Closing / covering one eye o Light sensitivity
e Dizziness o Nausea
» Drowsiness ¢ Posture deviations at desk
e Head tilt: during desk work e Squinting
e Headache
B. Performance Observations
o Blur of print: after reading a short time
¢ Depth / relative distance perception: poor

¢ Digit misalignment in columns
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Appearance of the Eyes Page 2 of 3

Physical Observations:
¢ Eye Turn: intermittent or constant
o Blinking: in attempt to bring the eyes back into alignment
¢ Head Tilt/ Turn:
A student may hold the head in one set position when that position gives him the ability to point his eyes to the
same place in space. For "normals,” this position is straight ahead. With an eye turn, the head may be consequently
turned to compensate for the eye posture. For example: a right eye turning inward may result in a head turn to the
right, so that the right eye may then point "straight ahead" and the left eye will compensate by moving slightly

outward.

¢ Redness:

The white part of the eye [SCLERA] may appear red, where the muscles that move the eye nasally and temporally
[EXTRAOCULAR MUSCI E] attach to the white part and overlying tissues. This muscle attachment area is
located just behind the visible white area of the eye (behind the orbital rim).

¢ Fatigue:

As the student tires from a given task, one may notice the eye turning in or out more frequently (see Eye Turning
Qut for explanation).

Relief:

1. The child should be referred as soon as possible to an eye doctor, preferably to one that specializes
in functional vision. The functional vision care specialist will test the child’s visual system
accordingly.

A. Eye Turning In:

= The vision specialist will determine if the eye turning is linked to an overfocusing problem. If this scenario is the case,
the child may be prescribed glasses to help him focus, thereby reducing the focusing effort of the child and helping to
keep the eyes aligned.

= If glasses (to help the child focus) are not indicated and a muscle imbalance is presumed, the child may be referred to a
strabismus surgeon for eye muscle surgery.

= Other possibility: The student may appear to have an eye turning in, when in fact the eyes are aligned straight ahead by
visual measurements. The eyes may appear to be crossed if the student has a wide nasal bridge of the nose, prominent

epicanthal folds, or a small separation of the eyes [interpupillary distance].

Serious (yet rare) causes of an eye turn in:
e cataract
e congenital syndromes
s corneal opacity
¢ nerve inflammations
e trauma to nerve system

¢ optic neuropathy
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Refractive Status Page 2 of 8

=> Genetic predisposition: a majority of students have a tendency to inherit the refractive status of their parents

= Nearpoint stress: this theory on myopia development postulates that the following chain of cvents lead to
nearsightedness--

o In evolutionary terms, the eye is unsuited for prolonged near work tasks.

» Historically, the sight of an individual was engineered to see clearly far away for purposes of hunting and to spot
danger.

e With the advent of higher learning, more time is spent focusing and pointing the eyes [Eye Teaming] at a 30 cm
to 50 cm proximal distance.

o This situation induces physiological stress on the focusing and eye teaming mechanisms of vision, thus inducing
an adaptation to the near work environment in order to relieve the stress.

» The eye then responds by placing the nearpoint of the visual system coincident with the fovea, thereby making
the individual "nearsighted."

= Premature birth
Results of Problems:

¢ Close reading / working distance

¢ Closing / covering one eye

¢ Copying errors

® Squinting: to view reading materials and/or chalkboard
Remediation:

1. Referral to an eye doctor, preferably to a functional vision care specialist.

A functional vision care specialist will determine the extent of nearsightedness by performing tests
which probe the need for prescription lenses [refraction]. The functional vision care specialist and
the student will determine if a glasses prescription is warranted at the present time. Glasses
warranted for nearsightedness diverge light rays going into the eye, to make the light rays coincident
with the fovea. This type of eyeglass lens renders clear vision.

The specialist may also suggest the following as adjunct treatment with glasses or as intermediate
treatment until a time when glasses may become necessary:

® sitting closer to the chalkboard

¢ areading prescription, low magnification lens (either in single-vision lens or bifocal lens form) for the specific
purpose of relieving nearpoint visual stress. This mode of treatment aims at slowing the rate of nearsightedness in
the student. To illustrate, it is interesting to note that nearsightedness develops more rapidly during the school
months than it does during summer break for most students.

¢ good visual hygeine:

* lighting: good nearpoint light in addition to ambient room lighting

* 15/15 rule: for 15 minutes of near work, take a 15 second break to look far away

* posture: sit upright while reading; avoid lying on back or sides (eyes should be pointed perpendicular to the page)
* working distance: hold reading materials at a distance approximately equal to the distance between the middle
knuckle of a clenched fist and the elbow (14 to 16 inches for adults).

file:A:\refract.html 6/3/99



Refractive Status Page 3 of 8

NOTE: Students who present with nearsightedness are often "discovered” by means of the 20-foot
Snellen Test (eye chart) at school screenings. Ironically, this subset of students tend to be the better
students in the classroom than their farsighted counterparts, who usually demonstrate the much
sought-after 20/20 on the Snellen test. Remember that the eyes of nearsighted students are designed
to see well at near distances; near-centered tasks, therefore, are usually comfortable and may be
preferred to farsighted tasks, like sports-playing.

Use of the 20-foot Snellen test solely as a means of identifying students with a vision problem is not
adequate to identify those students who are farsighted and may have difficulty or may show
avoidance of near-centered tasks. See the description below of Farsightedness for further information.

ﬂFarsightedness F ar Slghte d
[HYPEROPIA

The farsighted individual has an ability to see very well far away, but may have difficulty viewing
nearer. This difficulty does not necessarily mean poorer sight at near distances; rather, it usually
means discomfort or signs of eyestrain after prolonged near viewing. The farsighted student may be
able to see both the 20 foot Snellen Test and the near vision chart equally well, but this same student
may not be able to read for long periods of time without experiencing discomfort or acquiring
adaptations (such as covering one eye) to ease the eyestrain.

Anatomically, the eye has too little focusing power; it is not able to focus light at the fovea on the
RETINA. Light is "focused" at an imaginary point behind the eye. The resulting image on the
RETINA is out of focus, or blurry. [See diagram above.]

NOTE: Hyperopes, unlike myopes, have the unique ability to focus the LENS of the eye to make
distant objects appear clear. This shifts the point of focus from "behind" the eye onto the fovea on the
RETINA. However, this ability to focus creates a dubious situation when trying to identify a student
in need of visual assistance. The student is most often able to focus the eyes to see the 20/20 line
clearly in a school screening. Even if a near Snellen test is performed, the farsighted student can most
often exert more focus to see the reading card clearly, as he or she is only required to read for a short
duration. Of all the refractive conditions, hyperopia is the most difficult to detect in a school vision
screening. The Snellen Test provides a false sense of security to those responsible for screening
students, as it fails to identify the farsighted subset of students who are under stress. It is the
farsighted group who tend to have more problems and who show more avoidance with reading in the
classroom.

Development Milestone: As with nearsightedness, no cutoff point exists for farsightedness
development. In fact, younger people who are mildly farsighted survive quite well by focusing the
LENS of their eyes until age 45-50, when they slowly lose the ability to focus the LENS due to
inelasticity of this eye component. People in this age bracket may begin wearing their very first pair
of glasses, to assist with near vision and / or distance vision.
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Refractive Status Page 4 of 8
Problems:

® Blur at distance and / or near: usually intermittent
¢ Eye strain
¢ Eye turn: possible
o Esophoria [See Convergence]
e Exophoria [See Divergence]
Level of Concern: 11 (Moderate)
Cause of Problems:
® Genetic predisposition
Results of Problems:

® Avoidance: of near tasks

¢ Blinking: to clear letters on chalkboard or on the page

¢ Closing / covering one eye

e Discomfort complaints: with tasks requiring visual analysis

e Fatigue: occurs early in task

e Headache

¢ Rubbing of eyes: during short periods of reading

¢ Substitution: of similar words while reading
Remediation:

1. Referral to an eye doctor, preferably to a functional vision care specialist.

A functional vision care specialist will determine the amount of farsightedness by performing tests
which probe the need for prescription lenses [Refraction]. The functional vision care specialist may
sugggest a glasses prescription to be worn part-time or full-time, depending on the degree of vision
disturbance from farsightedness. For the young student, the purpose of the glasses prescription is not
so much to provide clear vision (as most farsighted students already exhibit clear vision for near and
distant targets), but rather to relieve eyestrain.

In some instances, glasses also help alleviate an eye turn inward. The focusing system of an
individual is linked to the eye pointing system; when the eye focuses more, the normal response is
for the eyes to turn relatively inward. If a student has to focus a great deal to bring the point of light
to the fovea on the RETINA, his or her eyes will most likely be pointing inward from the
straight-ahead position.

In fact, the eye(s) can turn in to the point where one eye essentially gives up depth perception and

file;: A:\refract.html 6/3/99
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Refractive Status Page 6 of 8

+ Copying errors

¢ Discomfort complaints

e Fatiguc

e Headaches

¢ Redness of eyes

e Squinting

o Watering eyes
Remediation:

1. Referral to an eye doctor, preferably to a functional vision care specialist.

A functional vision care specialist will determine the extent of the astigmatism by performing tests
which probe the need for prescription lenses [Refraction]. Depending on the degree of the
astigmatism prescription, glasses and contact lenses may be the best option for remediation of the
astigmatism. Astigmatism may be so slight, though, that it does not require a correction; however,
the doctor may want to monitor the student for changes over time.

The doctor may also emphasize the importance of good posture for optimal reading comfort and in
attempt to prevent astigmatic eyes from worsening.

NOTE: If a student’s astigmatism is significant but remains undiagnosed when the student is young
(age 6 and under), the result may be an amblyopia of one or both astigmatism meridians. This
condition is diagnosed when an eye cannot achieve optimal vision (20/20) with correction, and in the
absence of any disease of the eye. That is, the eye was not provided adequate visual stimulation
during its development (other than blur), and as a result it has decreased sensitivity and lacks the
ability for crisp vision. This condition can happen with any type of refractive condition of the eye:
extreme nearsightedness, extreme farsightedness, moderate to extreme astigmatism, and moderate to
extreme anisometropia.

ﬁAnisometropia

l Demo }

A person with anisometropia has a significant difference in the refractive status between the two
eyes. For example, one eye may be nearsighted and the other farsighted, as in the diagram above.
However, both eyes can be nearsighted (with one significantly moreso) or both eyes can be farsighted
(with one eye significantly moreso).

Anatomically, one eye has more focusing power built in to the CORNEA and LENS than does the
other eye. Alternatively, one eye may actually be longer from front to back than the other (the longer
eye would be the relatively nearsighted eye). This means that each eye is actually focused for a
different distance. The two eyes are not focused for the same point in space.

Development Milestone: Anisometropia may be present at birth. It can worsen, however, If the child
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Eye Movement Abilities Page 3 of 5

e Centrally view an object of interest: word, illustration, educator
s Lead the eyes to the next information: reading

Development Milestone: Present at birth. Saccades are the most mature of the eye movements at
birth.

Problems:

Delayed Saccade - saccades which are slower to be initiated are most often seen in elderly, inattentive, or
intoxicatcd patients. This effect is also seen in Parkinson’s disease and with Oculomotor Apraxia.

Head Movement - if the eyes do not move properly, the student may try to compensate by moving the head from
place to place (as eyes stay relatively stationary).

Oculomotor Apraxia - this condition is caused by a paralysis of the saccade mechanism. At the initiation stage of
the saccade movement, the mechanism is suppressed, and the saccade does not proceed. A rare condition,
oculomotor apraxia is usually caused by FRONTAL LOBE damage.

Overshooting - the saccade movement that lacks accuracy may result in an eye movement past the target of
interest. As an example, a target on the right is passed over as the eyes, in left gaze, move to extreme right gaze. If
the eye jumps past the point of interest, the student may lose his or her place and may be required to re-read or go
back to the initial point of reference.

Slowing - the normal, fast movement of the saccade is altered so as to appear slower.

Undershooting - the saccade movement that lacks accuracy may result in an eye movement which doesn’t succeed
to the next point of interest. As with overshooting, an eye movement which does not bring the eyes to the desired
target may result in re-reading to gain a familiar reference point.

Level of Concern: 11 (Moderate)

Cause of Problems:

MORE COMMON LESS COMMON

e Elderly age o Cerebellar disorders

» Fatigue ¢ Extraocular muscle dysfunction
e Inattention ¢ Huntington’s chorea

¢ Intoxication o Multiple Sclerosis

» Paralysis of an oculomotor nerve

e Parkinson’s disease
Results of Problems:

e Attention span: short » Loses place

e Chalkboard to desk copying: poor ® Omission of words: frequent

« Finger / marker to keep place ¢ Re-reading
e Head movement: excessive e Reversals
file: A:\movemt.html 6/3/99
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Eye Teaming Abilities Page 1 of §

Eye Teaming Abilities

Unlike eye movements, which involve both eyes moving in the same direction (e.g. to the right, left,
up, or down), eye teaming involves the eyes moving in opposite fashion, toward the body or away
from it. For example, if you hold your index finger four inches away from your nose and look at it
with your eyes, each eye is pointing relatively inward from a straight-ahead position. The right eye is
pointing slightly left from a straight-ahead position; the left eye is pointing slightly to the right from
a straight ahead position. Like eye movements, eye teaming is hardwired in the brain. Each eye
receives a signal from the brain; the signal causes each eye to move an equal amount, but an opposite
direction, as outlined in the example above.

The two outcomes of eye teaming, which are important to learning, are CONVERGENCE and
DIVERGENCE. Difficulties with eye teaming lead to double vision [DIPLOPIA], loss of binocular
vision [SUPPRESSION], and AMBLYOPIA.

=1

mConver ence

Definition = the relative inward turn of each eye for purposes of seeing a near object as single.

In learning, a student often looks from the chalkboard to his or her desk. The eye movement used
inthis shift of attention is a convergent eye movement. Why do the eyes need to point inward when
we are looking up close at an object? If the eyes were to maintain a straight-ahead gaze on a clock on
the far wall, for instance, any object in front of that clock will appear fuzzy or even double.

Demo

Function in Learning:
¢ Depth perception
¢ Single vision (vs. double vision): at near tasks
e Summation: overall quality of vision is improved with two eyes vs. one eye

Development Milestone: At six months, the infant has a gross ability to converge. This ability is
refined by twelve months.

Problems:

Convergence insufficiency - the student is unable to maintain a converged eye posture over a period of time. Most
often, the result is fatigue.

Convergence excess - the student overconverges, to a point where he/ she may see double vision.

Eye turn in / out - see Eye Turn

Level of Concern: 111 (Severe)

file: A:\teaming.html 6/3/99
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Eye Teaming Abilities Page 2 of 5

Cause of Problems:

MORE COMMON

* Congenital
e Idiopathic

LESS COMMON

o Demyelinating disease: Multiple Sclerosis
® Head trauma: car accident, blow to head, stroke

e Viral infection

Results of Problems:
¢ Avoidance: of near work e Head tilt: during desk work

¢ Blur of print: after reading a short time e Itching eyes: post near work

¢ Burning eyes: post near work ¢ "Lazy eye:" [Amblyopia]

¢ Closing / covering one eye e Light sensitivity

¢ Depth perception: poor or absent e Nausea

o Digit misalignment in columns ¢ Paper placement: holds paper at an angle

e Dizziness ¢ Posture deviations at desk

¢ Double vision complaints ¢ Repetition: of letters in words

o Drowsiness ¢ Omission: of letters, numbers, and phrases
Remediation:

1. Referral to an eye doctor, preferably to a functional vision care specialist.

A functional vision care specialist will assess how well the eyes team together to see single and clear
at different distances. If a student over-converges, as in Convergence Excess, glasses may be
prescribed to relax the eye posture and to make reading tasks more comfortable. The Convergence
Insufficiency case requires vision therapy to remediate the lack of ability for the eyes to hold their
position during near work. This type of student vision problem is actually one of the easienst to
re-train, and the increased flexibility and endurance available as a result of training helps the student
perform longer and more comfortably at deskwork tasks.

file: A:\teaming.html 6/3/99
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Eye Teaming Abilities Page 3 of 5

S#¥ Divergence

Definition = the relative outward turn of each eye, from a nearpoint position, for purposes of seeing a
distant object as single.

As with convergence, a student with divergence problems will have difficulty seeing distant objects
single and clearly. As the student looks from near work to a place in the classroom more distant, the
student’s eyes must make the transition so chalkboard writing won’t be blurry or double.

Function in Learning:

Single vision (vs. double vision): for far distances

Summation: overall quality of vision is improved, with two eyes vs. one eye
Development Milestone: as for Convergence

Problems:

Divergence excess - the student’s eyes point slightly outward from a straight-ahead position, so much so that
double vision may be the student’s observation

Divergence insufficiency - the student’s cyes do not return to a straight-ahead position when the student is looking
at a distant target. The result is blurry or double vision.

Eye turn out - sece Eye Turn
Level of Concern: IV (Urgent)
Cause of Problems:

MORE COMMON

¢ Congenital

o Idiopathic
LESS COMMON

¢ Brain tumor
Results of Problems:

e Aim: poor

¢ Blur of chalkboard print

o Closing / covering one eye

e Dizziness

¢ Double vision complaints

¢ Drowsiness

e Headache

file:A:\teaming.html 6/3/99
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Eye Teaming Abilities Page 4 of 5

e Head tilt

e Light sensitivity

* Nausea
Remediation:

1. Referral to an eye doctor, preferably to a functional vision care specialist.

As with convergence problems, the functional vision care specialist will analyze how well the eyes
team together. For the case of Divergence Excess, vision therapy may be helpful. Also possible are
glasses to minimize the extent of double vision seen in the distance. The case of Divergence
Insufficiency may indicate something more serious is at fault, such as a brain tumor. Students with
eye teaming problems should be seen for this reason--to rule out causes of double vision or eye turns
of a more serious nature. If ever in doubt, refer the student for a complete vision and eye health

cxarn.
{ Demo !

ﬂConcerns with Eve Teaming

1. DIPLOPIA

Diplopia, or "double vision," normally occurs when the eyes point to a single target it space.
Our brain usually does not pay attention to the points in space before or behind the target of
interest—yet it is these points that we perceive as "double.” This is a completely normal
phenomenon. In fact, if a student does not notice this phenomenon, one of the eyes may be
SUPPRESSING.

Double vision becomes a concern when one eye is not pointing to the target of interest. In this
case, a person perceives double because the eyes are pointed unequally toward the target.
Double vision is noticed when a person has a relatively new eye turn. If an eye turn persists,
the double vision may be "remedied" by the brain’s refusal to pay attention to the images from
both eyes. This is referred to as "suppression."

2. SUPPRESSION

In normal conditions, the eyes send electrical impulses to the brain, conveying a representation
of the environment. The brain usually merges the similar images from the eyes into one image.
With double vision, the brain is unable to merge the images because light falls on the eye on
non-corresponding points.

The brain dislikes processing double images; it would prefer to pay attention to just one of
them. It achieves this by ignoring the information from one of the eyes (usually from the eye
that is turning in or out). If the brain develops a pattern of shutting off the information from
one eye, the brain may continue to do so out of habit. Suppression becomes a convenient
adaptation to relieve the symptoms of an eye turn (headaches, covering one eye, etc.).
Unfortunately, suppression leads to direct loss of depth perception, as well as to a loss in the
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Development Milestone: adult-like by three months of age

Problems:

Lazy focusing response - the eyes tend not to focus the full amount required, for the distance being viewed. For
example, if a student is viewing an item at 16 inches, his focusing response may only make objects clear if placed
out to one meter.

No focusing response - the eyes do not respond to any target nearer than 20 feet or so. This condition is the most
rare of the problems presented here.

Overfocusing - the eyes tend to focus the full amount required and more; if a student is viewing an item at 16
inches, the eyes focus to 8 inches. This situation would make the 16-inch target appear blurry.

Slow focusing response - the focusing response is not immediate. Therefore, a page being viewed will appear
blurry for the first few seconds, and then it will become clear. Conversely, if the blackboard appears blurry after
doing near work, then the student’s focusing can’t relax. The blackboard should slowly become clear if the blurring
is due to a focusing problem.

Level of Concern: 111 (Severe)

Cause of Problems:
¢ Eye teaming skills: poor

e Refractive condition (Nearsightedness, Farsightedness, Astigmatism)

e Spasm of the focusing muscle

Results of Problems:
 Attention span: short e Fatigue
¢ Blinking: to clear an image » Headache
o Blur: of printed page after short time reading o Itching eyes: post-near work

¢ Blur: of chalkboard print after period of near work ¢ Redness of eyes: post-near work
o Burning eyes: post-near work * Rubbing of eyes: post-near work
¢ Drowsiness

Remediation:

1. Referral to an eye doctor, preferably to a functional vision care specialist.

A functional vision care specialist can quantify the extent of the focusing problem, and determine if a
link exists to the student’s refractive condition or to his eye teaming skills. The problem may be
remedied by a glasses prescription to be worn during desk work, but often these students must
undergo vision therapy to increase the flexibility and response of this important visual system.
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Level of Concern: 111 (Severe)
Cause of Problems:

¢ Brain injury

¢ Developmental delay

e Lack experience with visual information

Results of Problems:

e Auditory integration usage (whispering, mouthing, ® Sight word decoding (reading) difficulty: limited

read aloud): in reading tasks ) .
e Sames / differences confusion

¢ Copying difficulty .
e Substitution: of similar words while reading
s Instruction set execution: difficult carrying out set

in correct order e Tactile integration usage (tracing letters with finger,

counting fingers): in reading / writing tasks

o Left / right confusion o
e Visualization failure: with silent or oral reading

e Reversals: letters / words

» Word recognition difficulty: from one sentence to another

o Sight word encoding (spelling) difficulty: in
spelling words he can read

Remediation:

1. Referral to an eye doctor, preferably to a functional vision care specialist.

The functional vision care specialist will determine the specific areas of visual perception which are

giving the child difficulty. The difficulties may be found in one or more of the following areas:
Visual Imagery: imagining how a scene appears
Visual Closure: correct identification of a partially-completed symbol

Visual Constancy: matching two identical symbols from a composite of similar symbols with a variant
characteristic

Visual Figure-Ground Relationships: identifying the subject (figure) from distracting background information

(ground)

Visual Form Recognition: matching identical symbols from a composite of several different symbols
Visual Memory: retaining the mental image of a single symbol
Visual Motor Integration: copying printed symbols without distortion, or major error

Visual Sequential Memory: retaining the mental image of multiple symbols, in a specific sequence

If the student lacks readiness, performance in these areas may be improved in a few practice sessions.

More serious deficits persist if the student is unable to acknowledge that continual mistakes are
recurrent in nature. Vision therapy, combined with multisensory techniques
(Visual-Auditory-Kinesthetic-Tactile feedback), can carry a student a great distance toward the
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Eye-Hand (Foot, Body) Coordination Skills

The eyes do not stand alone from the rest of the body. They are connected to the body via a complex
network of nerves; what information the eyes take in dictates how the body will respond to its

environment.
Demo l

Eye-hand coordination can then best be thought of as "eyes leading the hands." Very seldom do our
hands lead our eyes. Our eyes are the watchdogs of our environment. If our eye movements and eye
teaming skills are uncoordinated, how well do you think the eyes will be able to save us from hazard
or from making mistakes?

When we are very young, we learn about our world through sense of touch: by object manipulation
or by placing objects into our mouths. As babies, we are required to learn about our world through
touch, because our eye skills are not well-developed. As vision becomes our dominant sense,
children make the connection between how the object feels and how it is visually perceived. The
successful transition enables the child to observe with the eyes; "feeling" one’s world is no longer
required. The UN-successful transition leaves the child with visual frustration, so he relies on touch

to gain information about the environment.
[ Demo l

Function in Learning:
e Fine motor control mastery: coloring within lines, character reproduction
e Gross motor control mastery: making spatial judgments in sports, penmanship coordination
e Posture: control of head and hand placement in paper / pencil tasks
» Space characters on a page using vision

Problems:
Head movement - The student who is uncomfortable processing information visually may fall back on earlier ways
of gathering information: turning the head at a response to sound or touch. This is also incorporated in the writing
task; the "head" keeps the place on the page, rather than the eyes doing so.
Judgment of space - The student with eye-hand coordination problems has difficulty relating what is seen visually
to what is felt, or heard, or smelled. The senses are disconnected. As a result, the student cannot estimate space

according to how it is "felt." He has little idea of how the two-thumb-width spacing rule, in writing, is visually
represented.

Level of Concern: 111 (Severe)
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Cause of Problems:
¢ Eye teaming: poor (see Eye Teaming)
¢ Eye movements: poor (see Eye Movements)
¢ Lack readiness for writing, reading
Results of Problems:
e Art capability: poor
o Clumsiness
o Computer skills (e.g. moving mouse): slow
¢ Left / right confusion
e Organization of written page: poor
e Penmanship: poor
¢ Playground / Sports teams: last one to be picked
s Tactile integration usage: in reading / writing tasks
Remediation:
1. Referral to an eye doctor, preferably to a functional vision care specialist.

The functional vision care specialist assesses eye-hand coordination tasks with a series of pencil /
paper tests that reveal the degree of difficulty. Depending on test performance, the doctor may advise
to wait and give the student time to further develop in this area. If a serious deficit is present, the
doctor may prescribe vision therapy to address the eye-hand coordination difficulty and associated
eye teaming / eye movement problems.

2. Referral to an occupational therapist for gross motor coordination difficulties / concerns. The
occupational therapist is the most qualified health professional to deal with gross motor function;
they tailor therapy to work toward better performance--in the classroom, on the playground, or in the
athletic arena.

3. Do nothing.

A student may, with practice, develop better eye-hand (foot, body) coordination abilities. If
difficulties with writing and visual discrimination persist, it is in the best interest of the student to
take an active role (vision therapy) to remediate the problem.
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Glossary

20/20 - "optimal" vision; a person can see at twenty feet what the population can see at twenty feet
[e.g. A patient with "20/40" has reduced vision--he can only see at 20 feet what the population can

see at 40 feet.]

Accommodation - the process by which the LENS of the eye changes shape, to allow us to see near
objects clearly (without blur)

Amblyopia - one eye (or both) cannot achieve optimal vision ("20/20") with correction, in the
absence of any eye disease

Anisometropia - a significant difference in the refractive status between the two eyes

Astigmatism - a variant condition of CORNEA shape, in which light is focused in two points near
the back of the eye instead of one point. An astigmatism lens brings those two points of focus into
one point of focus, to help eliminate blurring at all distances.

Bifocal - a type of spectacle or contact lens which includes both the distance portion of a person’s
prescription (at the top of the lens), as well as a near vision magnification lens (at the bottom of the
lens). These lenses are used for both children and adults, but are more commonly associated with
adults over 40 - 45 years of age.

Binocularity - the extent to which both eyes are used to focus and point to an object of interest

Ciliary Muscle - Anatomy: a muscle located inside the eye, behind the iris (colored portion);
Function: to change the shape of the LENS, so that near objects can be brought into a focus on the
FOVEA

Cornea - Anatomy: clear window of our eye; lies over the iris (colored portion); Function: bend light
rays from environment (with the LENS) to bring them to sharp focus on the FOVEA

Convergence -the relative inward turn of each eye, for purposes of seeing a close object as single

Depth of Focus - the distance an individual can see clearly, measured from the person toward the
horizon

Depth Perception - the ability to see three-dimensionally, and to judge distances in space; requires
two eyes to be pointed at about the same place in space

Diplopia - a condition of seeing one object as two; Synonym: "Double Vision"

Divergence - the relative outward turn of each eye, from a nearpoint position, for purposes of seeing
a distant object as single

Epicanthal Folds - a fold of skin draping the nasal part of each eye, seen in young children and in
individuals of Asian ethnicity

Extraocular Muscles - Anatomy: six muscles--external to the globe, or eyeball; Function: move the
eye up, down, left, right, or diagonal
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Farsightedness - an ability to see farther objects better than nearer objects
Fine Motor Coordination - the ability to manipulate small objects

Fovea - the center point on the RETINA; the part of the retina which renders the sharpest, most
distinct vision

Fusion - two-eyed coordination, such that an object seen in space is perceived as one object (e.g. the
lack of double vision)

Gross Motor Coordination - the ability to coordinate large groups of muscles for the purpose of
walking, dancing, sports accuracy, and maintaining posture

Hyperopia - an ability to see far objects clearer than near objects; synonym: "Farsightedness"
Interpupillary Distance - the distance measured, in millimeters, between the centers of each pupil

Lens - Anatomy: a transparent structure located behind the iris (colored part of eye); Function: to
bend light rays from the environment (with the CORNEA) to bring them to sharp focus on the
FOVEA

Myopia - an ability to see nearer objects; distant objects usually appear blurry. Synonym:
"Nearsightedness"

Nasal (Nasally) - referring to the movement, part, or visual field of the eye closer to the nose;
Antonym: "Temporal"

Nearsightedness - a better ability to see nearer objects; distant objects usually appear blurry
Nystagmus - an abnormal eye movement, in which the eyes beat repetitively (usually side to side)

Occupational Therapy - a health profession which specializes in remediating those functions
affecting the work and / or play of the individual

THE THREE "O’s:" OPHTHALMOLOGY, OPTICIANRY, OPTOMETRY

Ophthalmology - Degree; "M.D." Medical Doctor; Training: 4 years college, 4 years medical
school, 1 year general clinic training, 3+ years ophthalmology residency, optional 1 year
subspecialist training. Emphasis: disease, surgery of the eye, refraction

Neuro-ophthalmologist - specialty in neurologic and eye diseases; pathology expert in dealing with intracranial
lesions (tumors, aneurysms, strokes) and their effect on the visual system

Strabismus Surgeon - often a pediatric ophthalmologist, strabismus surgeons specialize in the surgical treatment
of eye turns and eye muscle entrapment (which may cause a "pseudo-eye turn")

Opticianry - Certification: optional 2 year degree program. Emphasis: recommendation, production,
and verification of spectacle eyewear; contact lens fitting; refraction.

Optometry - Degree: "O.D." Doctor of Optometry; Training: 4 years college, 4 years optometry
school, optional 1 year specialist residency. Emphasis: refraction; screening and treatment for eye
disease; concerned with the coordination of the eyes and function of the visual system.
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Functional vision care specialist - specializes in the coordination of the visual system, and the effect its
coordination (or lack thereof) has on the individual. Recommends lens prescription and / or therapy to assist the
student in becoming more visually comfortable in his environment.

Rehabilitative optometry - the specialty of optometry which remediates visual deficits secondary to trauma (head
/ neck injury, stroke, etc.); another term for YVision Therapy

Orbital Rim - Anatomy: the bony area surrounding each eye; Function: to protect the eye,
EXTRAOCULAR MUSCLES, and orbital fat from damage

Palsy - "paralysis;" loss of some degree of nerve input to a muscle or to a group of muscles
Pursuits - eye movements which hold the image of a moving target on the fovea
Refraction - the portion of an eye exam which tests the need for prescription lenses
Refractive Status - the degree to which a person is nearsighted, farsighted, or astigmatic

Retina - the sensory portion of the eye; Function: the sensory cells change light energy to electrical
energy, which is carried to the brain via a system of nerves

Saccades - a rapid eye movement to an object of interest; it places the image of the object at the
FOVEA

Sclera - Anatomy: the white part of the eye; Function: to encase and protect the inner contents of the
globe, or "eyeball"

Snellen Test - the test in which vision acuity is measured, either with or without correction

Suppression - the brain turns "off" the image coming from one eye, in an attempt to alleviate eye
strain or double vision [Diplopia]

Strabismus - a condition in which the two eyes are not aimed to the same point in space; the eyes
are out of alignment. Synonym: "Eye Turn"

Temporal (Temporally) - referring to the movement, part, or visual field of the eye that is away
from the nose; Antonym: "Nasal"

Vestibulo-Ocular Reflex - an eye reflex which keeps images steady on the retina during head
movements.

Vision Therapy - the remediation of the following vision problems: eye movements, eye teaming,
amblyopia, eye turn in / out / up / down, visual field neglect, eye-hand coordination, and visual
perception. Treatment is aimed at restoring function to the visual system after loss, or refinement of a
vision system which is uncoordinated. Vision therapy can also be utilized to for enhancement of
adequate vision systems, to enhance sports performance, or to enhance reading / processing pace.
Vision therapy is NOT exercising the muscles of the eye; it is better described as retraining how the
brain processes visual information.

Visual Imagery - imagining how a scene appears, in absence of physical visual stimuli

Visual Closure - the ability to identify a partially-completed symbol (e.g. a clown figure without the
face)
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Recommended Links

American Academy of Optometry: http://www.aaopt.org

American Optometric Association http://www.aoanet.org

College of Optometrists in Vision Development http://www.covd.org

Optometric Extension Program: http://www.healthy.net/oep

Pacific University: Master of Education, Visual Function in Learning Program
http://www.pacificu.ed/MED VFL.html

Pacific University College of Optometry program
http://www.pacificu.edu/academics/index.html

Parents Active for Vision Education: http://www.pave-eye.com/~vision

Recommended Reading
The following materials may be ordered through the:

Optometric Extension Program Foundation, Inc. (OEP)
phone (714) 250-8070

fax (714) 250-8157

CREDIT CARD ONLY: 1-800-424-8070

Customer Service Hours: Monday — Friday, 7:30 a.m. — 4:30 p.m. (Pacific Standard Time)

1. When Your Child Struggles: The myth of 20/20 vision
David L. Cook, O.D.

"Written for parents about their children’s vision, how to detect if their child is struggling unnecessarily and
where to turn for help. The author uses case histories to illustrate the various vision disorders described in the
book; lists research on vision and vision therapy, additional reading for the layperson, and a glossary of terms."

Soft-bound, 173 pages.

2. How to Develop Your Child’s Intelligence
G.N. Getman, O.D., D.O.S.

“This book discusses how many children are not ready for the visual demands of school, and can help parents and
teachers understand the critical relationship between vision and intelligence." Includes two charts of intellectual
development.

Soft-bound, 130 pages.

3. Thinking Goes to School
Hans G. Furth & Harry Wachs, O.D.
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