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CHAPTER I

APPROACHES TO THE PRUBLEMS OF SCHOOL VISION

Thaet vision plays an important part in school achlevement goes
without saylng. But how large a part? Who is handlcapped by 1t? What
can be done to better 1t? These are questions to which answers have
been sought by many routes.

Educators concerned with problems of retarded readins ana conse-
guent lowered achievement (and possibly behavior probleme) have
consldered the posaibility of visual defect as a contributing factor.
School health depertments, community optometrists and ophthalmologlsts
have been caliled upon to contribute their knowledge and skllls.
Manufacturers of ophthalmic instruments, lightlng equipment, and class-
room furnishings, school-house planners, text~book authors and
publishers, all have made contributions from thelr own experience and
research. Pgychologigts connected with all these fields have carried
on extensive experiments to determine what factore are significant and
how they may best be bandled.

From the questions centering arcund the dlscovery of what pupils
are handicapped by their visuasl status, twe main problems emerge:

1. What visual factors may prove handicapping in the school
sifuation? These are still the subject of disagreement and research.

2. How can puplls so handlcapped be most readlly and certainly

picked out for referral to the eye specilallst? For this purpose



several tesis have teen devised--gome for use by the school ourae or
veacher, some for the professional eye man, or lay helpers under his
gaperviglon.

Merely to kmow who is visually handicapped 1s not eneugih. So
arisss ihe next problem:

3. How ca? eachk child bte helped mosi? Wrile this guesvion must
te answored by the profeselionsl eye man of the parents' cholee, some
information as %o methods and thelr use may be helpful to the eduzaior,

Even with the best of vislon, & clid may te visually handlcapped
by his envircvnment. This brings up a very lmporiant problem:

Lo How can the visual probleme of all children te kept at a
mintoum? Lighting standerds, classroom arvangemesnt, deosration, and
Tighting, cholce of priut and paper for beoks and ¢ther class materials,
are among the factors which must he taker lrto consideration,

These, then, are the four maln pretlems o which answers are
gought from the literature. These angwers 1% 1s hoped to summarize
from two view-polnisi

1. Yhat nse can be made of our present infermation?

Z+. What furtber atudles should be made?



CEAPTER Il

DETERMINING THE IMPORTANCE UF VISUAL FACTORS

Many studies have been made to determine what visual factors have
an influence on reading abllity, and several excellent surveys have
been made of the results in this field.

1. from the background of

Barller Reylews.~-Dearborn and Leverett
a University Education Clinic, reviewed the literature to 1942.
Discusslion of visual defects such as refractive errors, anseikonia, and
muscular Incoordination, clinical evaluation of these defecte, and
appraisals of their importance in reading, with reference to experiments
on which these discussions are based, were summed up with the statement:
#The diversity of thought in matters concerning the relatisnship
between visual defecis and reading 1s now g0 grest that 1t may have to
be described as confueion."

Robinmnz. from another University Readinc Clinic, reviewed the
literature as a'prelimina.ry step to a new study. Iike Dearborn and

Leverett, she found disesgreement in c¢onclusions, varled age groups,

lDea.r‘born, Walter F., and Leverett, Hollis M, (Psycho-Educationsal
Clinic, Harvard University) "Visual Defects and Reading,” Journal of
Experimentel Bducation 13:3 (Marech 1945), 11_-124,

2Robinson, Helen Mansfield, Why Pupils Fail in Resdinz Chicagos
University of Chicego Press, 1946 Pp. xiii + 257,



and inadequate tests. §hs summed up the preponderance of opinion to the
effect that hyperopia, hyperoplc astigmatism, binocular incoordination,

restricted visual flelds, and anlselkonia in young children seemed most

unfavorable to reading achlevement,

Bames® in 1949 summarized the literature from 1945-1948, for the
Review of Educational Reeearch, Reflecting the varied background of the
anthor--ophthalmeologist, optometrist, University lecturer and research
worker, this review covers not only recent studies of visual factors
related to reading, but also the related fields of study in tachlstos-
copic work, eye movements, readability, and 1llumination, which will
be discussel in later chapters of this paper,

Eberlz in 1949 briefly reviewed the relevant literature for the
Committee on Visual Probleme in Schools, of the AmericanIOPtometrie
Assoclation. She pointed cut th;t all statistical studies considered
each visual tralt separately. In actual practice, the ability to
compensate for one deviatlon from the expected norm by another related
deviation might account for absence of expected symptoms in one case,
vhlle failure to compensate might result in symptoms where the

deviation is much less.

lliia.mes, Thom;: H., *Tisual and Related Factors in Reading!

2.mberl Marguerite Thoma, "Caring for the School Child's Vision"
Southern ngomgtrist 2311 (July, 1949), 23-26.
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1, of the same committee, after briefly

St11l more recently Blng
reviewing the literature, used her optometric background to explain
much of the dlesagreement irl1 ;‘indings. ' |

Visual Aculty.--Withthis background, the findings that inadequate
visual aculty did not dlstinguish the poor readers from the ether groups
(Monroe?, Stromberg-, Banes™) now 1s not opposed to Blake and
Dearborn's® finding that those with reading difficulty ebow defective
vision, but rather ties in with the findings of Eamess. Ta.ylor7, and
Farr‘.'lse, that hyperopia is more common in poor readers, that of '
Fa.rrisa that myopia and myopic astigmatism were assoclated with good
reading, and, that of Bames that there are fewer wmyopes among those

with reading difficulty than in the general population. This follows

1ping, Lois B,, "A Critical Analyeis of the Literature on Certain
Visual Punctions Which Seem to be Related to Reading Achievement"
Journal of the American Optometri oclation 22:8 (March, 1951 )454-463

2Mon.rge, Marion. Children Who Cannot Read. Chicago: University
of Chicago Press, 1932. v

3Stromberg, Eleroy L. "The Relatlonship of Measures of Nisual

Aculty and Ametropila to Reading Speed" Journal of Applied Peychology
22:1 (February, 1938), 70-78.

L"Eames, Thomas He. "A Comparison of the Ocular Characteristics of
Unselected ard Reading Pisability Groups" Journal of Bducatlonal
Research. 25:7 (March, 1932}, 211-215,

5Bla.k:e, Ma;(belle B,, and Dearborn, Walter F., "The Tmprovement of
Reading Habite" > Journal of Higher Bduoation 6:2 (February, 1935) 83-88.

6Ea.mas, op, cit.

7Taylor, Barl A. Controlled Resding Chicage: University of Chicag
Press, 1937.

8Fa.rris, L.P. "Vieual Defects as Factors Influencing Achievement

An Readingg Journal of Experimental Educstlon 5:1 {September, 1936), 59.



from the fact that visual acuity as measured by the Snellen Chart is
in general low for myopes, while satisfactory for perions with moderate
' degrees of- hyperopia,

The importance, then, of near point vislon, rather than that for
distance, must be realized,

Muscle-Imbalancese~=But what of the discrepancies in muscle-
imbalance findings?

1. in a study of 50 pairs matched for age, IQ, and

schooling, but differing by a year in reading ability, found no

Fendrick

evidence of correlation between reading disability and muscle
imbalance,

Selzer’ reported that of a group of poor readers, 90% showed
msclewimbalance, while of an unselected group of 100, only 9%
showed this aznomaly, and of these, five were poor readers,

Eames’ reported & greated degree of exophorla in the reading

disability group than in the general population, Ageinu he found that

lpendrick, Paul Y Characteristics of Poor Teachers
College Contributions to Rducation No, 656, New York: Teachers!

College, Columbia University, 1935.

280.1591‘, Charles A, "lateral lominance and Visual Fusion: Their
Application to Difficulties in Reading, Writing, Spelling, and Speech!
a Bd: y No, 12, Cambridge, Mass, 3 Harvard
University Press, 1933,

3Banes, ope cit,

b "Comparison of Eye Conditlions Among 1000 Reading Fallures,
500 Ophthalmic Patients, and 150 Unselected Children”  The Americen
Journal o thalwology 3136 (June, 1948), T13=7,.



among 1000 children referred as reading fallures, 500 ophthalmelogic
cases, and 150 unselected casee, hyperopia of one diopter cr more, and
exophoria of slx prism diopters or more at reading dlstance, occcurred
wore frequently among poor readers and eye cases than among the un-
selected group. They also retarded the speed of word recogni’tion.
Whether this retardation correlated with the simllar frequency of IQ's
below 90, and if so, which was cause and which effect (1f either) is
not discussed, It shonld be noted also that the measure of central
tendency used was the median rather than the mean, and the level of
si;gnificance placed at 104,

In a study of 133 cases of Teading disability ranging from grade
school to college, Pa.rl:l, an ophthalmologist and president of a
dyslexis clinlc, also found exophorias of 4° or more at reading distance
to be significant,

Here agaln we find diversity of population and of amount of
deviation considered elgnificant, Further, as Bing? and Eberl’ point
out, the importance of a muscle imbalance varies with the refractive

correction and with the ability of the individual to compensate.

1Pa.rk, George E,, "Reading Difficulty (Dyslexis) from the
Ophthalmic Point of View," er Jo of thalmnlo 31:1
(January, 1948) 26-34, ’

2Bing, Lois B. gp, cit,

3IEIbe:v:l, Marguerite T, op, cit,



Aniseikonis.--Unfortunately no recent studies have been reported
deaiing with aniseikonia and its relation to reading. Ro'binsonl states
that 1t was impossible to provide aniseikonic examinations for the 30
retarded readers otherwise exhanetively studied. Two 1938 reports
appeer contradictory until the discrepancy in age group and in instrument
used are realized. That of Dearborn and Anderson® indicated that
aniseikonia, especially at the reading distance, had a significant
relationship wlth reading difficulty in a group of elementary and
high school pupils.

The instrument used was the Ophthalmo-Elkonometer; 14 or more of
aniselkonia was assumed to be significant; the experimental group
congisted of 100 severe cases of 'readipg disability; the control group
of 100 was drawn from selected mdultis and school chlldren meauréd for
aniseikonia regardlese of ability to read, together with some clinica.i
cases who had proved not fo be reading disability cages.

The study of Imus, Rothney, and Bea.rj, however, indicated no
relationship between aniselkonia and reading ability in a group of

superior college students.

1Rovinson, Helen Mansfield, Why Pupils Fall in Readinz. OChicago:
University of Chicago Press. 1946

2Dea.::«b«::r‘n, Walter F., and Anderson, Irving. "Aniselkonia as

Related to Disability in Reading." Journal of Experimental Pgychology.
2316 (December, 1938), 560-577.

3Imue, H.A., Rothney, J.W.M., and Bear, .M. An Bvaluation of
Visual Factors in Readins BHanover, N,H.: Dartmouth College
Publication, 1938.



The instrument used was the tllting field with size lenses;
aniseikonia cases were grouped as "mild" (3/4-1%), "moderate" (13-2%),
or "severe" (over 2%); the group consisted of about 175 college freshmen
- the entire class. Scholastic aptitude, reading skill, and school
achievement were all considered.

QOther Binocular Factors.~—Not only muscle~imbalance and aniseikonia,
but poor fusion, suppression, convergence insufficiency, and other
binocular factors have been found slignificant iIn some studles.

| In his group of 133 reeding disability cases, Park; féund that
weak ductions, convergence insufficlency, and accommodation or
convergence spasm, together with the heterophorias, occurred ir half
of the cases. (Interesting in connection with thie study is the
gpecification of print, peper, and illumlnation used. )

Like Park, Berens (ophthalmologlst) and Enos? present =vidence
that convergence insufflciercy is a common cause of reading difficulty.

KrousB, a school princlpal, reported a screening program for &
remedial reading class, carried out by trained cptometrists. 177 were

Judged to have visual difficulty, 54 not to have, PFlndinze indicated

Park, George E,, "Reading Difficulty (Dyslexia) from the Uphthal-

mic Point of View.” American Jourpal of Ophthalmology, 31:1 (January,
1948), 28-34.

Berens, Conrei, and Enos, Marjorie. "Oculer Factors in Reading

Disabilities" American Journel of Orthopsychiatry; 17:3 (July, 1947),
397-403.

Krous, George T., "Visual Analysis Investigations as Part of a
Reading Program® (Claremont College Readins Conference, (1947) 66-71.



that visual difficulty correlated more highly with faults of fuslon,
stereopsis, and suppression than with visual acuity. (Park had found
little or no fueion difficulty.s His finding that visual service
secured for fourteen of these chlldren cver a period of two years
helped them make an aimost normal reading galn &s compared with about
two~thirds normal in previous years seems to bear cut the importance
of these binocular factore 1n the reading situmtion. An increase in IQ
rating from 75 to 85 was attributed to the reading gain and consequent
improvement in response where reading was a factor in the test. Un~
fortunately no distinction is made as between gain due to visual
treatment and that due to special instruction (comparable results on
the rest of the group would have beem helpful.) A feature of this
report is the estimate of a saving of $28 per pupil due to the
increased rate of progress, This should be a very helpful argument
when trylng to secure support for the program.

In a recent study, Eberl1 (optometrist), comparing €0 each of
retarded readers, unselected fourth graders, and fourth graders
appearing for eye care, found that most of the retarded readers had
20/20 vision and little phoria, but low ductions, unsteady eye-movements,
and low perceptual span, 1.e., they had not sutomatically learned the

needed visual skills.

lEberl, Anita, "Vigual Difficulties as Related to Scholastic
Achlevement" The Southern Optometrist. September, Uctober, 1948,

10
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Changes in findines oyer a perlod of time.-~Bing™, in her analysis

of the literature, polnted out differences were ito be expected at

different age levels,

Waltonz, (optometrist), studylng records of persons seen by him
over a period of years, divided thenm into four groups: those firsi
seen {A) between 1 and 20; (B) tetween 21 and 40; (C) between 4] and
60; and (D) at 61 or over. The average number of years between first
and last visits was slightly over 17. Of 2441 eyes represented, 88%
were hyperopic, 11% myoplc. No cases showed changes in cylinder
power with time: increase in required sphere power averaged .25 to .37D
per ten-year period. Myopia tended to increase to age 20, remain static
till 60, then diminish. Hyperopic increase and myopic decrease after
60, be attributed to ioss of ciliary tonus; myople increase, to over-
development of the eye-ball.

Hendricicson® (optometrist). reported increase in incidence of
myopia from 1.6% in grade one to 23.9% in grade eight, while hyperopia
decreased. Whether this trend is due o close work or to maturing

could be proven only with & similar non-school populaticn. The number

1Bing, ops clt.

2Walton, Wo. G., Jr., YRefractive Changes in the Eye over a
Perlod of Years" American Journal of Optomeiry, and Archives of

American Acajemy of Optometry; 27:6 (June, 1950}, 267~286.

JBendrickson, Homer, *A Study of Static Retinoscopic Findings on
1000 School Children.* Journal of the American Optometric Assoclation.
21:8 (March, 1950), 428-433, '

11



of drop-outs and retarded pupils would alsc have to be consldered.

Kephartl also reported that screening tests done on 574 pupils
from grades 1-12 showed a high incidence of hyperopie in the early
grades, with a mrked decrease from grade to grade until at about the.
fifth grade myopia became more prevalent than hyperopla. He
atiributed the change to school experience. In support of this
hypothesin, retinoscopic rechecks in September on 84 of these pupils
appeared to show a marked recovery from this trend, especially for
gfades 5-10. {See "Colorado School Surveys" P )

In further supﬁort of this hypothesis, Eephart and Mazzc‘miz
reported resulis of orthorater tests on 93 subjects from grades 2-1l
before and after summer vecation. Significant improvement in visusl
acuity and color discrimination, but no consistent change in phorias
or depth perception was indicated. The considerable variation in
visual aculty change raises the question of differences in summer

occupation, as well as of accuracy of measurements and random quality

of population.

lRephart, Newell C., "Visual Changes 1n Children Associated with
School Experience! American Jourpel of Optometry and Archives of

American Academy of Optometry. 27:4 (April, 1950), 195-9,

zKephart, Newell C., and Mazzonl, Henry A. "Changes in Visual
Skills of School Children Following Summer Vacation." American

Journal of tonetry and Archives of the American Academy of tonme try .
28:1 zJa.mmry, 19515, 30-35, ¥



Wickwire and Krousl; working with 90 university students doirg
close work 4-5 hours & day, found about 50% showing esophoria, about
254, exophoria. After 6-10 days of studying 12-15 hours a day, out
of a group of 20 students, four showing uo phoria to start with
developed § to 1%0 of esophoria, while three showing esophoria to
start with became more esophoric by % to 3/40. After two weeks!
vacation, five of the seven returaed to their original phoric condition,
while the other iwo showed reduced eaophofia.

By contrast, Hirsch? (nptometrist). reporting results on 840
randomly selected chlldren of ages 5-13 given retinvscoplc examinations
in May=-June, 1950 and agaln in September-Uctobeér, 1950, by himself and
one other optometrist, while he found an average decrease in hypermew
tropla of .09D per year, found no reduction in this rate during the
sunmer months., He guestions the very high percent of myopla indicated
by Kephart as being beyond any conceivable random percentage, therefore
probably due to sampling error., The much larger number of subjects in
the present study, and the statistical analysis by one of ihe two
examiners, wlth evidence of statlstical significance, lend support to

the results, as contrasted with those of Kephart!s study, where

1W1ckw1re, &. C,, and Erous Ruth, "Sustained Near Vision and
Ocular Muscle Balanc.." Optometric Weekly 42:2 (Janmuary 11, 1951),
51=52.

zﬂirach Monroe J. 'Effect of School Experience on Refraction of
Children® American ITNE :

Academy of Qgtometrz 28: 9
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statistical significan.ce was not demonstrated, where the criterionm of
myopia 1s not stated, and where the examining optometrlists may not have .
been aware of the statistical procedure., It is interesting tc note,
however, that at individual age levels, statistically significant change
in refraction is shown only at sges 6-9, and that while 58% of the total
number showed more myopia or less hyperopia, 42% showed the opposite
trend.

Sloane (6phthelmologlst) and Gallagher! (school physician) reported
that of 228 adoleacents examined anmually with a variation of the
Massachusetts Vision Test, 74.5% showed no change binocularly. About
5% showed some improvement binocularly, 15% mome improvement in the
right eye, 15% some in the left eye; nearly 20% showed some loss
binocularly, 16% in right eye only, 14.5% in left eye only. There was
little change in heterophoria. The number of changes would seem to
warrant annual screening.

Perception.——Including the specifically visual factors is the
larger actlivity, perception, the speed a.m; accuracy of which have been
subjects of study.

Buswell? presented the hypothesis that reading 1s most effective

when symbol and meaning are directly associated without sub-vocalization.

181oana, Alvert X. and Gallagher, J. Roswell, "Changes.

in Vislon during Adolescence” American Journel of Ophthalmology,
33:10 (October, 1950), 1538-1542,

2Buswell, G. T» YPerceptual Ressarch and Methods of Learning."
The Scientific Monthly, 44:6 (June, 1947), 521-26.



carls¢a1 etudied the relationship between speed and accuracy of
comprehension, using 399 fifth graders, Although no correlations were
large enough for confldent prediction, he felt that among readers witih

high IQ, those who read rapidly were most proficlent; emong those wiih

medium and low IQ, however, slower reading was more efficlent, especially

if the purpose was exacting or the meterial difficult,

In this connection T4 nker! 82 study of eye movement time, and the
increased proportion of reading time required for comprehension, is
of interest. Also his stress’ on training comprehension and assimile-
tion rather than "ideal motor sequences.f

Stroudu, vorking with 570 pupils in grades four through six,
concluded that rate of perception and rate of reading are significantly
correlated. He did not, however, find any relationship between rate

of visual perception and improveableness in reading rate,

lGarlsou, Thorsten R., "The Relationship Between Speed and

Accuracy of Comprehension." Journal of Educationel Research 42:7
(March, 1949), 500-12.

2Dinker, Miles A., "Time Relatione for Eye-Movement Measures in

Reading." Journal of REducational Psvchology. 38:1 (January, 1947}
1-.10.

3 "The Study of Eye Movements in Reading.” Psychological
Bulletins» 18 (March, 1946), 93120,
T

4Stroud, J.B.,"Rate of Visual Perception as a Factor in Rate of

Reading.* Journal of Eduestiornal Psycholozy. 36:7 (November, 1945),
437-98.

15
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Enmesl.z found both passing and felling puplls to recognize objecis
at about the same rate. TFalling pupils, however, showed & much slower
rate of word recognition. Both regressed sharply at the terth year
(presumably with the shift{ from a maximum of oral reading with teacher
ald to independent, silent reading for content in various subject areas),
the passing group recovering much more rapldly than the faillng group.
Correlations between speed of percepiion and visual aculty were low
(.32 for plcture recognition, .46 for word recognition). No correlations
between reading failure and visual aculty were found by the author,

The IQ corrslation with both types of perception would be of interest,

1Eames, Thomas H., "Relationship Between Visual Aculty and the
Speeds of Picture and Word Recognition" Columbls Optometrist 21:42
(May, 1947), 17,

2 "The Speed of Object Recognition and of Word Recognition in

Groups of Passing and Falling Pupils" [The Journal of Educational
Research. 38:6 (February, 1947}, 119-122,
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Reversals.--Fabianl reported a tendency of normal children of
from six to eight years to rotate horizontal configurations to the
vertical position. This tendency he found related tuv reversals, It
normally disappears of itself, however, Anderson and Anderson? algo
refer to this tendency. Kirst2 preseants evidence that fanlty space
perception might lead to reversals, Mintz" found no demonstrable
relationship between reversals and handedness, but did state that
among his retarded subjects, few were consistently right-sided,

Bing® poini.s out that the rather common feeling that mixed
dominance may lead to reversals 1s based upon a faulty understanding
of the relationships between eyes and brain, While hands and feet
are controlled frpm the bdrain hemisphere opposite to themselves, both
syes are represented in both hemlspheres. There would seem, therefore,
no inherent remson for dominance of right hand with right eye and vice

verss,

lFabian, Abrahem A., "Vertical Rotation in Vigual-Motor Performance:
Its Relationship to Readlng Reversals." The Journal of Educaticnal

Psychology 36: 3 {(March, 1945), 129-59.

2Anderson, Harold, and Anderson, Gladys, Projective Techniques
New York: Frentice Hall, 1951, P33.

3Kirst, E, Moreley, "Reversals in Reading, A Problem in Space
Perception.® BElementary School Journal, 49:5 (Jamuary, 1349), 278-84,

unintz, Alex, "Reading Reversals .nd Lateral Preferences in a

Group of Intellectually Subnormal Boys* Journal of Educational
Psychology 37:7 (November, 1946), H87-501,

5Bing, Lois B op, cit,
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Bye Movements.--The part played by eye-movements in the reading -
situation has been another subject of much study, Tinkerl in 1946
summarized 126 eye-movement studies to kbat date. Two types of
electrically recording epparatus and cornea reflection photography were
compared, with the conclusion that the latter was more satisfactory,
Reliability proved satisfactory when twenty or more lines were read,
Anderson and Morse! az‘atudy, published in the same month, reached the
same conclusion. Ledbetter's’ study in 1947 also indicated that 200
or more words gave a better test than fewer.,,

Validity was subject to much disagreement. In a check on
comprehension during the eye-movement recording as compared with that
under normal reading conditions, 'aner found the wvalidity to be high,
Under less carefully controlled setups, other investigetors differed,

The eye movements were found to include both forwvard and
regressive moves, between which comes the fixational pause diring which
perception takes place, The frequency and duration of fixatione varied

with maturity of *he reader and with difficulty of comprehension, as

lrinker, Miles A., "The Study of Eye Movements in Reading.®
Bsychological Bulletin 18 (March, 1946), 93=120,

‘?'Anderaon, Irving H., and Morse, Wm. C,, "The Place of Instru-
mentation in the Reading Program. I, Evaluation of the Ophthalmo-
Graph® The Jour of er tal Bducation 14:3 (March, 1946),
256-62,

3Ledbetter, Frances Gresham, "Reading Reactions for Varied Types
of Subject Matter: An Analytical Study of the Eye Movements of

Eleventh Grade Pupils" Journal of Educationsl Research 16:20
(October, 1947), 102-115,
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did the number of regressions. Lad'hetterl alpo found that difficult
concepts or meanings slowed down reading more than any other factor,
In 1947 Pinker® in coordinating several studies found that movement
time was never over 10% of fixation time, and in analytical reading
might be less than 3%. The change in proportion, and in total reading
time, was due to increased frequency and duration of fixation required
for coamprehension,

Ginsberg? points out that while the number of pauses decreases
with age and experience, the duration of pauses remains fairly constant;
i.e, attention apan is 1ncro-ued rather than perceptual speed,

Other findings in Tinker's numa.ry“ follow: Whi.e eye-movement
training may be helpful, comprehension snd assimilation are more
important, and individual capacity should not be ignored in an attempt

to establish ideal motor sequences; indeed, motivated reading practice

lledbetter, Frances Gresham, "Reading Reactions for Varied Types
of ‘Subject Matter: .ln Analytical Btudy of the Eye Movements of Bleventh
Grade Pupils" ¥ 11 . e 88 a7 16:20 (October, 1947),

102-115,

z'rinker, Miles A.,, "Time Relations for Eye-Movement Measures in
Reading" Journal of Fducational Peychology 38:1 (January, 1947)
1-10. ’

3G1nsberg. Leon M, *Qcular Hovements and Fixa.tiona in Rea.ding“

28 12 Decem'ber, 1951) 5:615

¥pinker, Miles A., "The Study of Eye Movements in Reading."
Peychological Bulletin 18 (March, 19%6), 93-120.
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may give equal gains, Westoverl. working with college freshmen, found
motivated reading practice to glve galns equal to those secured through
controlled reading.

I1llumination, 1eg1bility of material being read, health and
emotional state of the reader, anoxemis, and possibly visual fatigue,
may be reflected in results., Too many ungualified workers have over-
stressed eye-movement technigues in the c¢linical setup.

The eye-movement deviations due to ocular factors such as
mascular imbalance may cause sufficlent fatigp.e tc call for treatment
of the underlyin'g cause.

Brandt!s? eye-movement study is interesting as using his own
special camera. He found the tendency of firstegraders to move the
eyes normally from left to right, with about 6.5 fixations per line.

Other Yactors in Heading Disability.--An occasional case of
reading fallure shows adequate vision, adequate general health, adequate
intelligence, and no apparent unfavorable emotional conditioning, yet

still fails to learn to read. Characteristice and handling of these
cagses of "gpecific dyslexia® are dimcussed by Cole’.

1Vestover. Frederick L., Controlled Eye Movements ve, Practice

Exercises in Reading. New York: Bureau of Publications- Tezchers!
College, Columbia University, (1946) pp 99.
ZBrandt, Herman F., The Pgychology of Seeinz New York: The

Philosophical Iibrary, 1945, pp 250, Reviewed by Robt. E, Schreiber,

Univ. of Chicago, Jourpal of Bducational Research 39:12 (August, 1946),
316-20.

30019 Fdwin M., "Specific Reading Disability-—a Problen 111
Integration and Adaptation.® Bl Jo . B :
part 1 (February, 1951), 226-232.
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A rather comprehensive survey of the literature on dyslexlia 1s
given by Hallgrenl with addiéional contributions from his own experience
with 53 school and 128 clinic cases. Wnile 14 to 19% of his cases
had visual defects of some type -~ visual acuity, refractive error, or
gquint - in none was the dyslexia considered secondary to the visual
factor. Simllarly neither left eyedness nor mixed dominance, mental
subnormality, nor nervous disorders, appeared to be & cause of
dyslexia. In some cases 1% seemed probable that environmental
factors may have had an adverse effect. Definite relationship was
found between dyslexia and speech defects. The author also felt that
his findings indicated that some dyslexiams are hereditary in nature.

Another comprehensive study to determine causes of retardation in
reading was that of Robinsonz. Thirty retarded readers between six
and sixteen years of age, referred to & Reading Clinic, were sindied
first for IQ, reading ability and achievement. IQ of 85+, with
retardation of .9 year for those with MA apd CA below nine, two years
for thoee older, were minimum for acceptance. IExaminations by
psychiatrist, pediatrician, social worker, ophthalmologist, neurologist,
oto=laryngologist, endocrinologist, speech specialist, and psychologist-

technician were provided for all, ard theilr findings Buhmarized. These

1Hallgren, 3. "Specific Dyslexia" Acta Psychiatrica et Neurologica
Supplementum 65. (English Translation) Stockholm, 1950,

ZRobinson, Helen Mansfield, Why Pupils Fall 1p Resding. Chicago:
University of Chicago Press, 1946, pp xiii, 257.



speclalista then decided upen one weak spot most llkely o account for
poor reading, and set to work to correct 1%, thus valldating their
decistion. If this brought no improvemeni, & second weakness was
corrected. Illustrative of & case where low metabolism, emotional
distrubance, or blnocular incocrdination might have accounted for
inability to concenirate longer than five minutes w* thout falling

asleep is one in whom thyroid improved health but not reading, while

twelve weeks of orthoptic itraining cleared up all s:aptomg. In general,

visual, emotional and soclal factors appeared to have greatest effect
on reading.

Eamesl

compared the incidence of disease and defects in 875
reaiing failures and 486 non-fallures, Urinc-genital, circulatory and
speech difficulties each occurred from five to six times as often among
the fallures as the non-failures; diseases of nssge, throat, and ears,
algo allergy, occurred twlce as often in the fallure grriipy while
malnutrition, diseases of lungs, bone and joints, or skin, and specific
infectious diseases occurred only in the falling group. General
disease conditions occured in 22% more of the failling than the non-

fatling group.

lEames. Thomas H., "Incldence of Diseases Among Reading Failures
an-ﬂbneFailures' The J of Pedjatrics  33:5 (November, 1948),
1h-17.
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Eames also presented in 1914-51. 19&62, and 1911—73. studles of the
relationships beiween prematurity or hypermaturity of dbirth and
vision and reading failure. Prematurity was essoclated with higher
frequency of poer viaio;z throughout the age range (5-17), with a
poorer median wisual aculty through the ninth year, In a study of 100
poor readers, the percent of children of premature birth was much
higher than 1n the general population,

Bannon® (optometrist) pointed out that small refractive errors and
muscular-imbalances may provide just enough handicap to discourage the
person with little interest and sklll, and that patient interests and

attitudes must be considered.

1 y "Comparison of Children of Premature and Full Term Birth

Who Fail in Reading" Journal of Bducational Research 38:7
{(March, 1945)

2
» "Eye Conditions Among Children of Premature, Full Term,

sud Hypermature Birth® American Jourpal of Ophthalmology 2931
(January, 1946}, 57-63.

3 » "Bffect of Fremature Birih on Vision and Reading Failure"
Cla emot GO a.:',v ;‘}_._-l‘ Conferen J:) 12 (194?) 83-83.

LI:Ba.nnon, Robert E. "The Hole of the Eye Specialist in Cases of
Reading Difficulties” ZIhe Sight-Saving Review, 20:4 (Winter, 1950)



CHAPTER III

FINDING THE CEILD WITH VISUAL PROBLIMS

Kumerous tests of verlous types and dsgrees of complexity have
been devised to determine in the school situation, and with a minimum
af time and expenss, what pupiis ghorld be referred for professional

eye care, These wlll be briefly discussed here.

1, Tests Givqn by School Peracnnel
Sneilen Chart.--Thls is perhaps the simplest and best-icnown

scresning test. For meny years 1t has been administersd by school
mirses and teachers 2s the only screening test. FEssentially 1t
connists of nize or more Tows of letters 80 designed that at a
specified distance each letter will subtend an angle of five mimutes,
%31le each atroke of the letter subtendz an sngle of one minute.
For the largest letisr, the distance is 200 feet; for the next line,
159 feet; for cther 1ines, 70, 50, 40, 30, 20, 15, and 10 feet ro-
spectively., From a distance of twenty feet, the festee reads ihe
smallest line of print legible to him at that distance. Hig visual
aculty 1s then rmiated as 20/20 (the nmorm),  20/30, 20/40, ecto.,
devending cr which line was the smalies% he could read.

As pointed oui by Slosne and Gellaghe:rl, the visual aculiy rating

*Sloane. Albert E., and Gallagher, Ja Roswell, "The Vision of
Adolescent Boys® American ey 33211 (November,
1°=0)' P. 1746-50.
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on thils test is subject to variations due to chart condltion, unsiand-
ardized lighting, and other variations in test conditisne., Despltie this
fact, Jackson and Schyel found 3hat poor reafers tended to show more
garious handicaps on this test than did the better readers. Shafferz.
sunmarizing a etudy of 203 pup’le from grades one %o elaven in the

Ohio State University School, reported that, 1f carrled out carefully -
and wiih proper illumination, the Speilen chart was more accurate as a
bagis of referral than the Massachuszeits Vicion Test or the Keystone
telebinocular. This i1s in contrast with the general opiaion, which
favors th2 nge of supplementary tests., S8loane and Galiaghex3 poins

ont thet the decislon of the professional eys man %0 give ro treatwent
in a specific case dqaa r0% necessarily indleate inaccuracy of the
screening test-=but quiie often the abllity of the subject to compensmta
for the defect found. _Certainly this declsisn should rest wisth the

doctor, mwot with the screening test.

YJackson, Thomas and Schye, Virginia, YA Comparison 2f Vizion
wlth Reading Scores of MintheOrade Puplis® Elsmentary School Journsl
Lésy (September, 1943}, 3335,

2Shaffer Thoa. E., "Study of Vielon Testing Procedures"
American Jouxnal of Builie Healtp 3838 (August, 1948), 11411146,

38%0nm08, Albers E. and Gallngies, 7. Ryswell,
¥A Practlical Ophthalmic Test Which Furnishes Quantitative Data“ (Modi-

ficailon of Mass. Vislon Test) Archives of Uphthalmslogy 31813 (March,
1944), 21222,
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Iz an earlier pa.perl S8locane stated that results found with the
Snellen test by teacher and by an ophthalmologist might differ by as much
&g 305. When the technician had been properly trained, this difference
was reduced to 10%,

Several variations of the Snellen chart are avalilable, For those
who cannot read, the "illiterate? or "tumbling® E may be used, Yor
testing at reading distances of 14" or 16", reduced charts are avallable
(the AMA chart represented in Table I, for example), With some of the
screening instruments to be described, the characters are on a slide and
are projected in the proper size on a screen at whatever object distance
is mést feaslble in a given situation,

Bames Eye Testl.~=This test includes the Snellen chart; a plus lens
(+1,50D) to be used with the Snellen chart for detecting hyperopes who
are able to accommodate at least during the test period; a coordination
test which detecis phorias and suppressions, and a fusion test; also an
astigmatic chart test and a test of eye dominance. The coordination iest
and fusion test are especlally designed to interest the child, This
battery 1s the simplest and leaet expensive of tests measuring more
factors than the Snellem. A 1950 edition adds near tests &n those for

distance,

:l_'siéa.na, Albert E. “"Massaclmsetts Vision Teat® hi of
Ophthalmolegy 245 (November, 1940), 924-39

ZEamea, Thomas Harrigon, WA Few Lppioach to Teasting the Byes of

School Children¥ American Jourpal of Ophthalmology, 24410 (October, 1941},

117073,



Bames reports a test-retest reliability of 96% on 516 subjects:
validity (correlation with professional examination) of 95% on 131
subjects. The visual aculty test alone picks out 62% .f the visually
inadequate; the plus lens test adds another 19%, while the other tests
account for the remaining 19% failed. ‘

Plus Leng Test.=~~The use of plus lenses with the Snellen chart, for
detecting hypercpes in a group of 2000 cases, was reported by Stewart®.
(optoneﬁrist). He found that while the tendency to fail when retinoscopy
indicated passing practically disappeared with provision against cheating,
the tendency to pass when retinoscopy indicated fallure continued in the
cagse of 1 and 1 1/4D hyperopes, and concluded that the plus lens test is
ﬁat .comparable to retinoscupy for determining hyperop!a..

Rames? points out that much variation in the number of fellures

recults from the unee of plus lenses differing in power,

Maspachusetts Vision Test’.—This test includes not only the
improved Snolhn chart (1l1iterate E) andi plus sphere lenses, as does the
Hanes lye Tos:t, bus proviiion for measuring phor:l_ae bpth at distance and

at near, ani controlled 1ighting, which should make for greater ascuracy.

J'Stomt, Charles R., *Inveatigation of Plus-Lens Visual Acuity
Screening Test." Optometric Weekly 4231 (January 4, 1951),. 9-13.

znaaes, Thomas Harrisen - Personal communication.

30ak, Inve, "The Massachmsetts Vision Test, Ameriocsn Journsl of
Bublic Health 32:20 (Octeber, 1942), 1105-1109,

27
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All unite are assembled in one kit for convenience. Developed by the
Magsachusetts Department of Public Health, it is adapted for use by the
nommedical , tui carefully tralred, examirer, in screening out those
rogquiring referral to the eye specialist. Professional decision as to
which cases should be referred is helpful, however, especlally in view
of the tendency to over-referral noted by Sloane and Galiagherl and by
Shaffer?,

Otherwise the fallure level is VA below 20/30; 20/20 vision with
plus leng; 44 eso or 6% exo at distance, 64 e80 Or BA exo at near or
13® hyperpnoria, At these levels, Sloan & Gallagher reported 29%
failure by Snellen, ansther 7% by the plus lens test, and another 4%
by the phoria tesés. |

This test was accepted by the Councll on Physical Therapy of the
American Medical Association3, who considered 1t especially adapted for
children in the lower grades.

A modification of this itest developed by Sloane snd Gallaghert
requires 11ttle longer, and glves quantitative as well as qualltative

resulia,

151cane, Albert E, "™Massacimsetts Viaton Test" Azrchives of
Ophthalmology 2415 (November, 1940),924-139

Snaffer, ope cite

3Council on Physical Therapy. Journal of the Amerdican Meddcal
Associaticn 22137 (May, 1943) Quoted by Buros, Oscar Krisen, in

Third Mental Measurements Year Book New Brunswick: Rutgers University
Press, 1949, p.U96

'-!'Sluane, Altert E., and Gallagher, J, Huswell, ®A Practical Ophthal~
mic Test Which Furnighes Quantitative Data" (Modification of Mass. Vision

Test) Archives of Ophthalmology 31:3 (March, 1944),217-222
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Binocular Reading Test,-=This 1s not a test for visual é,cui*’sy or

rhorias, but & supplementary test to detect suppression in the reading
sltuaticze It 18 a stereoscopic test in which a simple paragraph is so
presented that twenty words are visidle to the right eye only, iwenty
words %o the left eye only, and the rest of the paragraph to both eyes.
tmission of the key worde for either eye indicates suppression of the
images of that eye, except in cases of extremely low visual acuity or
marked astigmatism,

The purpeose of the test ia "{o discover the relative participation
of each eye in & binocular reading situation apd to measure the extent
of any preference. ul

Results on the test a3 administered to sixty elemerntary school
puplls .showad very few cases of omission occurring among the words that
were seen bin@m;.larly. and nc relaticnship between the pesitiocn of a
word arnd the per cent of error.

Repeat reliabllity was determined a$ .98 1n the right eye, .77 in
the left eye. Valldity was inferred from the fact that 69% of those
slowing eye preference read significantly betiter wiih one eye than with
the other. The same was true of the fiur cases of strabismus and 609
of the cases showing marked defect. Valldlty of the use of the sterso-
scope gt compared with the e«onventioiml presentation of cral reading

teate was established 1y comparison of Oray's Oral Check Test:

v s

1Spaczhﬁ. George "A Binceular Reading Tes’* Jourpal of Educational
Paychology 3416 (September, 1943), 368-372. D
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sémlrdatered by both methods, Bo significant differences wers found.t
Anciher report by Spache? indicates that of 23 children showing
merkad eye preference, 43% read significantly betier wish the preferred
eye than with toth; of 29 children differing significently 1in reading
avilitles of the separate eyes, 55% read better with the more efficlent
eye than with both; while of 21 children with different visual aculty
in the two eyes, binocular reading correlated ciossly with that of the
better eye.‘ The conclusion wae that ordinary reading iesis underestimate
the potential reading levels of children in the first twoe groups.
Robinson3,using this test +ith 75 pupils from grades 4, 5, and &,
found only seven ghowing significant differences between right eye,
left eye, and binocular reading efficiency. (Her selectiua of signi-
ficant differences were 20 seconds or 8 errors, as compared with Spache's
7 seconds or 2 errors), Of the seven, those reading hert biuveularly
pasged all the ortho~rater visual screening testes. She concluded that as
the test correlates well with visual efficicncy tests, and indicates
suppression during reading, it appears valuable as a supplement %o a

visual screening test,

1Spache, George, "The Vé,lidit:y of the Binocular Reading Test,*
Journal of Educationa, hesearch 41:6 (Febtruary, 1948), #61-4£4,

A —¥0ne-Hyed and two-Byed Reading® Jourral of Bducational
Research 37:8 (April, 154k), 616-618,

3Robinson, Helen H., "Factore Ralated. to Monocular s Binocular
Reading Efficlency® American Optometry and Archives of the
American %MLM%W (July. 1951), 337348,
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' 2o Bye-Movement Camera
Q@thﬂnoggaghg-m Ophihalmggraph 142 44 o Plaocular eye-movement
oﬂura.. irhieh ray b used to determine how effectively & pupll uses his
eyes in reaq.;_l,ag. Baccadic forward movements, fixatlons, and regressive
movements, all parts of the normal reading process, are recorded, 8o,
too, are the less desirable deviations between the eyes, which may be
handicapping some students, BSeldoem a part of a screening program, it

may be useful 1n'j;_;;n diagnosis of reading problem cases,

lrne Ophthalmograph, Southbridge, Mass.i imerican Optical Co.,
19“9; PP 12,

z.l.ndernon. Irving E,, and Morse, Wm. C., "The Place of Inatrumen-
tation in the Reading Program, I Evaluation .. the Ophthalmo-Graph"

The Journal of Experimental BEducation 1433 (March, 1946), 256m62,
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3. Visual Survey Services

The one Telsbinocular,~-0riginally designed as a hard sterec-
scope, thls instrunent was modified in 1933 and mounted on a a’sa.ndl.
New models were developed in 1938, and again in 1947 tures new modele
appearedmefor vse by the eye professlions, fur schosl surveys, and for
industrial use, respectively,

Included in the Keystone Visual Survey Service are the Keystone
Vigual Survey Tesisewformerly the Betis Readywto-Read Tests.

Ingtead of the familiar Snellen visual aculty chart, a checker'boa.rd.
patiera in gradvated sizes 13 used to measure "visual efficlency.®
Besults can, if desired, be correlated with Snellen egqulvalents,

Vertical and lateral imbalance, fualon, suppression, and stereopw
gis are also screened for.

Wnile better adapted to school use, thls Instrument 1s reported? to
be lower In reliability and +elldilty then the two followlng ilnsdruments,.

The Oriho=Rater and the A0 Sigh$Screener,~~-Like the Telebiaucular,

these iwc instrumentis are comzorcial screealng dsvices, They are
arallable only as part of an Industrial {or Sehoai) Vision Service,

and o3t be used by wellemtralned clinlclans, under {he supervisilon or

a profeasional eye man. Both insiruments measura visual aculty, vertical
and laterial phorias, both for distarnce azd near vision. Both measure

stereopsis, color vision, and fusion or suppressidn.

lBu:’Os, Oscar Erisen, op. clts, P» 495 (Test Loy}

zlnms, Henry A., "Visusl Testing Technlques Iransagtions

American Academy of Ophthalmology and Otselaryasuiogy 52
(MarcheApril, 1958), 371,
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Imus, quoted abovel states: "An i.]npertial comparison of the
OrtkowRater, AQ Sight=Screener and the Keystone Telebinocular shows
that the first two are approximately equal in reliability and validlty,
with a slight preference for the Ortho-Rater, and that both tests are
better in both reliability and validity than the Telebinocular,"

He also states that the reliability coo_fficientn for the Orthow
Rater range from .62 to .90, and correlations with clinical. tests as
follows: visual aculty, .83 t0 .90; lateral phoria, .70 to .773
vertical phoria, .50, J¥or the Sight-Screener2, coefficients of
reliability of .55 to .84 are quoted, with valldity coefficlents slightly
lover,

While the Ortho-Rater has been used in some rather extensive school
screering projects, no such report has been made on the AC Bighte
Seregmer.

One report covering 574 pupils in grades 1-12 (Kephart and Exton3)
indicated good correlation between retinoscopic findings of hyperopia,
emms tropla, and myopla and Ortho-Rater visual findings, Imt slight
relationship with Ortho-Rater phoria readings.

‘1nid., p 373
2104d., p 374

3Kephart, Newsll O,,and Extoa, Alfred H., "Preliminary
Study of a Survey of Visual Skills ameong School Children. Cglorado
Optometrist 7312 (October, 1949) - .
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4, Professional Screening Methods

With the inereasing interest of optcmetrists and ophihalmologists
in schoel vislon, the use of the retinoscope and ophthalmoscope has
become increasingly common im the screening situation. At leazt one kit
has been devised especially for this use by optometriste, while
variations In technique, with or without screening Instruments previounsly
described, have made possible more thorough surveys, without prohidisive
increase in time required.

especilally for use by optometrists, this includes in a small, compact
klt, such slides, lenses, and prisms as are needed for screening purposes.
S1ides are avallable for use with elther the American Optical, the Bausch
and Lomb, or the ordinary .35mm projector. The record form provides a
ecale for adjusting the distance of the projector from the screen.

Visual aculty is measured with or without glasses according to the
ppilta usual vractice, Both distance and near tests are made of visual
scenlty, fuglon, suppression, and lateral phorias., Vertical phorias,
depth perception, and sublective estimate of Illumination are measured
et distance; range of near vislon, fields, versions and rotations,
near point convergerce, end color perception, at near, Stat’e retiros-

copy, with +1,000, *+2,00D, ané 2,500 lenses, provides a fairly accurate

leuodlav, Dr, Edward. I. "A Procedure for Optometric Survoys in
Industry, Schools, and Other Groups® Opileal ¢ 2l and Re
Optometry 88310 (May 15, 1951), 29-3?. '
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estimate of refractive sta.fn.s, and ophthalmoscopy determines the
presence or absence of pathology.

report form is s0 arranged as to form an easily read profile,
from which the optometrist can judge, in view of individual symptoms
and needs, whether referral for complete visual study is needed,

Goodlaw® states that with one k¥1t, and a retinoscope and ophthal-
moscope, three optometrists can survey from 1520 pupils per hour. A
brief case history is taken by & lay helper.

"The Brookfield System®.—This system, worked out by O'Shea for
use by one optomeirist (himself) in a group of comparatively small
towns, has been recommended by the Committee on Visual Problems in
Schools, of the American Optometric Association’, as the best choice for
surveying the vislon of school children~~short of a complete visual case
study of each childé by an optometrist.

A mimeographed check list gives teachers opportunlty to furnish
information as to the pupll's intelligence, reading ability, general
school achievement, behavior, and health., Superior high school pupils

served as recorders and assistants. The usual visual aculiy tests,

lrpia.

20'Shea, John B,, "The Brookfield System" Jourpal of the Americap
Optometric Agsociation 18:5 (December, 1946)

JBverl, Marguerite, (Ghaiman) "Bonrt of the Gomittee on Visual
Problems in Schools" Joux; ia
20:2 (September, 194s,, .I..w. 126.
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with and without plus spheres, phoria tests, tests for fusion and stereop~
glg, were supplemented by several tests net usually lacluded in a screening
program. All pupils recelved the distance acmity tests and static retinos-
copy. Beyond that poinﬁ; fallure on any test led to omlssion of later
tests, and automatic recommendation of professlonal care.

No arbtitrary standarc was set for paseing any test, however, btut
small defects appraised In view of the relatlionship between achievement
and capacity—-1f this was low, even slight defects led to referral.
Similarly, tﬁa ophthalmogcope was used when retinoscopy falled to
explain lack of visual aculty. GSome were falled because visual training
seemed desirsble, but with the religation that final decision must rest
with the professional man consulted. Several additional tests were made
when indicated. Some 20% of the 1160 pupils tested were given the
Ophthalmograph eye-movement recording.

Besides "Pessing! and "Fallure® a rating of "Barely Pacssing" was
used. This was to imply that while vision was for the present adequate
to the student's needs, professional care might be needed in the near
future, Rechecks were made on doubtful cases.

As compared with complete office examinations, the survey required
about one~-third as much time,

The accompanying iable {Table I) gives a schematic view of visual
factors measured by each of these tests or systems. Conspicuous is the
trend toward more and more complete tests as the professional eye man
comes more Qirectly into the school screening situation. It must be

remembered, too, that each test is subject to repeated revision and



edditions in the interest of accuracy and completeness.

References indicated on the chart are listed below:

Eberl, Merguerite Thoma, ®Outline of Study of School Children's

Vision" Journal of the American Optometric Assoclation 2013
(Octover, 1948), 182.189,

Y

9/."'.rp»,c]:xe, George, op. cit.

Bryan, Wendell E., "Colorade School Survey Report® Journal of
he Amer tometric Asgoclation 20:11 (June, 1949), 726-7

¥Sight-Screener Record Form" Southbridge, Mass., AOCo., 1946

O'Shea, John B., "The Brookfield System" Journsl of the American

Optometric Asgociation 18:5 (December, 1946)
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School Authorities

Professionally

Given By rvised Technici Optometrists
8/ o o/ Y yj
Visual Snellen Bames | Mags, . Binocular| Betts Ortho= Sight- Los Brookfield
Factor Bye . | Vision Read ing Ready Rater, Screener | Angeles |System
Measured Test Test Test to read Skille
ading Visual Test
— m ———
€9) 2) (€)) (5 €3] (€3] §2) (€)) 9) (10)
Visual Acuity
at 20 ft, Snellen v 20/20%30 BRL BRL v BRL
at 14-16" AMA v BRL BRL v BRL
Plus Sphere +1,50 20/20830 BRL
Astigmatism chart retinoscope
Phoria
Vertical, far v v balance v v v v
near v v
Lateral, far v v balance v v v v
near v v v v v
Simultaneous vision v v v
Fuasior
Far v v v v
Near v v v
Suppression b/
Far v v v v
Near v v v v
Stereopsis
Far v v v v v
Near v v
Eye Dominance v v v
"Visual Efficiency"
Binocular v
Right Eye v
Left Eye v
Range of nesar vision v
Accommodation v
Convergence near point w v
Fixation ability v
Freedom of eye movements v
Versions, rotations v
Fielde v
Color perception v v v v
Ophthalmoscooy v As needed
Retinoscopy
Static v Vo
Dynamic v
Table I Screening Methods in use



5+ School Vision Surveys

Recommendstions of the AOA Commiites..-Irportant work on the

problem of school vislon hes been done by the Commitiee on Visual

Problems 4n Schaools, of the American Optometric Association., In 2 1948

reportl they recommended a&s to tesis and referrals:

1., 'The ideal situation is a complete visual case study of each
child by an optometrist, elther in his own office, or ln a completely
equipped school office.

2« The next choice 18 a thorough survey by an optometristw-such
as the Brooikfield System of O'Shes.

3. Falling these, Betts' DB Vigual Skills Teste, Los Angeles
County Optometric Asscciation sicllls battery, or "any similar series
of tests," asupplemented by static retinoscopy, ophthalmoscopy, and as
many more teste as possible.

4, If tests must be administered by school authorities rather
than optometrists, they should be under the supervision of reading or
remedial reading teachers, rather than the health department.

5. In eddition to any referred on the basis of visual tests, all
children not achiejing up to capacity should be referred for complete
vimual case study. (The following report adds all children fmiling or

near failing in school to those to be referred.)

1Eberl. Marguerite, .gp,clt.
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In 19&91,'ihe commi ttee added te the 1ist of recommended referrals
all children in the lower 25% of their class, also behavior problem
cases. To¢ the list of tests mentloned were added the Eames Eye Test and
the Massachusetis Vision Test,

In their 1950 Forum? the per cent recommended for referral was
increased to the lower 33%., Particular screening procedures were
*neither condoned, endorsed, or reje@tad.“‘ Complete opiumetric case
study was recommended.

Also in 19487, the Committee presented an outlin; of Study of
School Children's Vision, under eight main headings. Pertinent to this
section is their listing of sultable tests for school use, with informae
tion on points covered by each. For optometristis, a form for complete

visual case study is given, also for a report to the school.

e Peoria Vigual soning F agt ¥, ~=This project covered =il the
grade pupils of the city of Peorle--12,667 children from grades one

through efight.

liberl, Marguerite Imoma, Chairman, "Caring for the School Child's
Vision--1I" Southern Optometrist 2:11 (July, 1949) 23-26.

2Janﬂe Bernerd C., ¥Foium on Visual Problems of School Children®
(Auspices AGA Committee on Visual Problems in the Schools) Journal of

the American Optometric Asgociatfon 21:11 (June, 1950) 633, 634,

3Eber1, Merguerlte Thoma, Chalrman MOutline of Study of School
Children's Vision®" Jo the American Optometric Assoclation
20:3 (October, 1948), 182-189,

h?o%ter J.A., and Turner, C. S., ®The Peoria Vilual Screening
Project" Joyur of the American e b) ]
{May, 1950), 565-9

E
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Planred by & joint comm?ttee of ophtheimoleglstis and optometriste,
presented by the executive secretery of the Illinols Soclety for the
Prevention of Blindness at the irviiation of the president of Bradley
University, and carried oul under the supervision of a commlttee of
seven, representing the interested groups (tne four above-mentiened
plus public and parochial school heeds and city health department), the
actual ﬁurvey was initlated in the fall of 1943.

The Magsachusetts Vision Test was selected as the screening instrue
ment. Carefully selected students in education at Bradley University
were thoroughly trained as techniclane, supervised, ard glven universitiy
credit for thelr work., Testing room setup, schednles, and report forms
were carefully planned to mvold lece of time or distraction by other
testees, Cases having had professional care wlithin the year were not
examined, The usual Massachusetis Vision Test levels for fallure
obtained, and one fallure ruled the child out from further testing.
Referral cards sent to parents for falling cases provided space for
perental permission for the doctor seen %o report diagnosis 3o the
echool.

Results showed: 25% of grade one, 53.3% of grade elght, had
visual problems; of these, 6.6% of grade one, over 38% of grade eight,
had had professioual attention during the past year, Of those delow
mintmum standard who sought professionsl care, 54.7% were glven
glaeses: 1.6% medical refer; 9.7% orthopilec itraining; 18% ne trestment
at present; 13% no treatment nor reasen, Comments on the study included:

an sdvisory comnlttee representing interested groups was essential to 1ts



success; University cooperation was helpful both tc the project and to
the student technician for his future work; followeup by the public
health nurse wac recommended. This last suggestlon seems especlslly
important in view of the low percent of referrals (20.7%) reporting
professionsl care. As professional men volusieered their services
vhere fees could noi be afforded, and Delia Beta Phl sorority hed
agreed to furnish eye glasses whers needed, foliow-up choaid resuit in
greater use of the findings of the survsy.

The Brookfield Surveis--This survey was made in 1945 in the schools
of four small towns in central Massachusetts. Financed byrthe locel
Lions Club, after presentation of the need by the School Superintendent,
the actual survey was carried oui by O'Sheal, & near-by opiometrist.
Survey methods have been described under "The Brookfield System."

1150 puplls of grades 1-12 were surveyed. Of thesec, 374 passed
easily, 37% failed, and 26% rated "barely passing” or likely to need
professional attention before long.

Interesting is the absence of an arbitrery standard for passing
any test, but appralsal of each in view of the relationship between
achievement and capacity. The omission of further tesfs. once fallurve
vas definite, and the addition of speclal tests where resulte were
doubtful, were other features of the stuldy, as was the uce of the
Ophthalmograph with about 20% of the cases, Rechecks were also made

on doubiful cases.

lotshga, John B,, "School Vieion Surveys" dJournal of the American
Optometric Association 21:7 (February, 1950), 366-8. _ g
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Statietical. ptudles haged ¢n this survey were made by Leve\rettiﬂzsﬁ.
The f£irst dealt wiih the wearing of sorrecilons. 13.6% (17.6% of the
girle, 10.2% of the boys) were found t¢c have worn cerrections at some time,
The per cent rose steadily from sge group to age group of the girls (8.3%
8% ages 58, te 32.3% at ages 15%19). For the boys the trend was less
consistent, rlsing from a low of 2.2% between five and elght to 15.3%
betwsen twelve and fourteen. Above age fifteen, the per cent dropped
again to 10,9%. Whether this drop reflected a lower demand on the boys
for near point work, fewer complaints and therefore fewer visual examine-
tions for the boye, or a disinclinatien of boys of this age group to
wanr glasgos, or whether 1% was due to gome chence difference In the
population (as, for example, more drop-outes asmong the boys with poorer
vieion as legal age limlt was reached) cannot be determined from the
survey. As there appearved to be no significant sex differences in
visual ekills, it seemed that attention should be_given to the tendency
for very young boye aund those in the high school group to recelve less
vigual care than the zizls of the game ages.

Interesting, too, was the failure of 43.5% of those who had had

corrections at some time ae compared with 33.8% of these having had no

I‘LWB?G‘B% H@J_Lliﬂ M., "The Brooki’ield. Survey Data® I Intreduction.
- Jpi , gsoclation 21:9 (April, 1950), 492-4.

ZIbig. 11 "The Wearing of Corrections® Journal of the Americap
Optometric Assoclation 21i:10 (May, 1950), 549-552, 554

“ipid, 11 “Visual Acuity at twenty feet." Jourpal of the
Opio, ¢ Agsoclation 2236 (Jamuary, 1951), 342-8
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correction. Among the suggested explanations are: the need for change
in corrections due to changes ln current visual ngeda: the possible need
for visual training as well as glasses; and the possibility of visual
defects which are not adequately correctable. No mention is made of the
number no longer wearing thelr corrections.

Study of the visual aculty showed 20/20 vision in 70% of the eyes,
and in the birocular vision of 84% of the pupils. Binocular aculty was
often better than monocular, possibly because wlth one good and one poor
eye, tinocular visual acuity epproaches that of the better eye; also many
did better with both than with either alone (see also Spachel on bimoculer
and monocular reading). 20/20 vision also increased from the five-year
age group to the nine-year group, whether because of physiological
changes or increased mentel maturity.

Comparison with results on the Snellen chart alone shows 42 passing
the entire test, while failing the Snellen alone. OUn the other hand,

215 who passed the Snellen test, failed on tome other phase of the
survey. Thie represents a total of 264 differently classified than by
the Snellen, presumably more accurately so because of the elemen* of

profsssicnal juigment and the more thorc.gh examinstion.

1
Spache, George Qp. cit.
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Colorade School Survelsl.-!ﬁhe Vision Survey Committee of the

Colorado Optometric Soclety, with the cooperation of the Vision Inetitute
of Purdue University, has set up a plan for echool visioen surveys througb-
out the state. In each community, agreement 1s mede with the local PTA to
conduct the survey for the number of years equal to the number of grades
4n the school. XLocal optometrists on the Survey Gommittee donate their
time, supervising the program and doing the retinoscopy and ophthal-
moscopy, also external examination. School nurses or PTA members are
trained to give the screening tests (Ortho-Rater). Suiltable cards
bearing the findings are statiatically rated at Eurdue: reports andé
notices are sent to school and parents. Refractionists chosen by the
parents sign and return the notices when glving visusl care. The

Vision Survey Committee checks to determine how many of the referred
children receive visual care. _

Statistical study by the Vision Institute is expected to lead to
the estabhlighment of visual standards for school chlildren, also to offer
a comparison between children's and adult vision performance.

Statistics on 108 boys surveyed in a state tralning school showed 4l
in need of glasses, 30 in need of visusl training, and "very definite
correlation between visual curve and delinquency curve®--statistics not
glven., Needed glasses were supplied dy the Colorado Uptometric

Apsociation.

1Bryan, Weudell E,, ¥Colorado School Survey Report® Journal of the
Aggociation 20:11 (June, 1949), 726-7.




Of 2014 public aschool children, 532 were fouud in reed of refractlon,
87 with deficient fusloa, 11 with vertical imbalance, 4L with lateral
imbalance, 17 failing on dspthwperception, 14 with sirabiemus, and 88 with
external-eye cbnéition.

Retinoscopic findings are quoted on & muck smeller number of pupils,
and are esgentially those of Kephart and Bxton,t
EKansas School Survexgz.-Through the interest and denlre of Kanaas

optometrists to modernlze the visual tests in Kansas schosla, the Publie
Health Department of the Kansas Uptometric Association came into exlstence.
After some preliminary surveys, 1n 1941 bulletins were sent to school
gsuperintendents and princlpals describing the services offeired.

Starting wlith 5500 students in 23 Kansas schools in the spring of
1942, and growing until in the fall of 1949, 10,000 children were
screened, s total of 200,000 pupils 1n 150 systems and schools, from
kindergarten through high school, were tected. Reading speed and comw
prehension, IQ, and genersl physical dats were furnished in advance by
each school, Xight telsblnocular skllls were tested by senior high
school girls and mothers efter speclal training and under the supervision
of local optonetrists. The optometrists made ophthalmoscopic and retinos-
copic tests. Consolidation of groups mede possible the screening of 700
pupile a day, uslng 20 teleblnoculars, with one optometrist supervising,

and Tive optometrists meking retlanoscopic and ophthalmoscopic tests.

IRephart and Exton gPeclts

. z&ust, J.C., UEansas Ploneers Visual School Surveys" Jourral of -
the Americen Optometric Assoclation 2215 (December, 1950), 2769
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There 1s further demand for thig service, hut inadequate funds,
although some schools, PTA's, and individuals assume part of the cost,
and c¢lvle groups help to pay for needed care.

Regults show an undue proportion of visual problems in some
localities, probably because of general health or lighting., In genersal,
from 25% to 29% failed on each of the following tests: visual efficiency,
both far and near; fuslon, both far and near; Snellen VA; and retinoscopy,
both far and near. 20% showed inadequate stereopsis, 12% lateral
imbalance at near, and &% lateral imbalance at far point. Except for

5% failure on color perception, few other failures were noted.

yoys~-Three surveys conducted in different years 1n
the same private school for boys by the same ophthalmologist are inter-
esting because of comparative results at different dates, as well as
because of the select population. The boys ranged in age from 13 to 19,
The instrument used was a modification of the Massachusetts Vision Test
vhich gives quantitative as well as qualitative results.

As summarized by Sloane and Gallagherl:

20/20 binocular vision without glasses dropped 80% to 76,5%, to 72.0%

Failure on the plus lens test

(only those without glasses) 10% 6.9% 1.7%
Hyperphoria of 1 or more 2.5 1.5 1,7
Esophoriam, 62 or more, at distance = 5.7 3.1 - 1.2

' a-t near 20? 1205 7 .5
Fxophoria, 42 or more, at distance not given 3.2
8% or more, at near " n 1.5

1510a.ne, Albert E., and Gallagher, J, Roswell, "The Vision of
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Why the percent of fallure should have dropped so consistently on
phorias and s¢ surprisingly on the plus lens test, while 20/20 vision
became less common, is not explained or dlscussed.

The effect of the cholce of & passing level 1s brought out by a
comparison of per cent who would be referred at each of these levels:

at 20/30 in both eyes or less in one 21%

at lese than 20/25 in both 26%

at less than 20/25 in one 304

Lower levels——even as low as 20/40--may be satisfactory fallure
levels ir the usuasl screening setup, In the opinion of the authors,
because of the tendency to lower VA ratings under conditions of poorer
chart conditions, press of time, ete.

While no correction was glven by the eye specialist for some of
the cagses referred, this was atiributed to adequate compensation on
the part of the subject, not to inaccuracies in the screening.—an
interesting comment on the charge of over-referral,

In general, pupile referred on the basis of symptoms only were less
often found in need of treatmeni than those referred on the basis of the

screening tests,



Survey Brookfield Peoria Uclorado — ikaneas Private Prep
1945 1948 1949 (9=-12 yrs) 1950 School
(1) (2) (3) (&) Bis) (6)
Spongored Licng Club 111, 8.P.B. Visual Survey Publ ic Health School
by School Dept. Comm, COA Dept. K.0.A,
i Conducted 0'Shea Advisory Local optometrist Local optome- School
| by (optometrist) Commd ttee trist Ophthalmologist
: Aggisted Teacher's check Student School nurse or teacher check-gheet
- by H.S. pupile technicians PTA member H.8. seniors or mothers
| Financed Lions Club Bradley Univ. Time donated KDA, volunteer 0.D.
| by ingtruments Purdue Univ, gchools, civic groups
\ technicians
| Glasses Prof. men Colo Opt Assoc
by Delta Beta Phi tino~, ophthalmoscope Modified Mass.
Ingtrument Breokfield Mags, Vision Ortho-Bater {E:nllon Vision
System Retinoscope, ophthalmo Telebinocular
Population All pupils All Peoria Public ' Industrial Kan. schools, 150 systems Private boys'
: 4 gmall towns public and School School ! School
| Numb 1160 13223cn1&1 2014 108 g e
| umber 5342 reported 11 3.
T 5-19 B T5gb Gr
| Grades 132 1-8 1-12 e 12
‘ " Pailure Low ratio Below 20/30 Orthe-Rater 1Failed
Standard achievement- Plus lens 20/20 standards | Snellen, 26%
capacity and D ego 4, exo 6 Retino-, 26%
any defect N eso 6, exo 8 Fusion, far, 25%
or Hyper- 1 1/& V. efficiency, 29%
Results Passing, 37% With visual 31% failed 41% need glasses T,-ﬂtereopsig._ 20% i a
| Barely", 26% problems, 30% | Lateral imbalance, 12% ﬁ;g& 3.1y 5.7
| Failure, 37% Below minimum 28% need orthoptics| Fusion, near, O 2,59 2,74
| standard, 17.57% - | V.A, Near: R, 27%
Reports Master sheet L. 29%
. School v each grade v v v
i Parents Bare pass Below minimum v v v
care in near standard
future
Previous 13.6% 15 within year
eye care (17.6% girls) (6.6F grade 1) °
(10.2% boys ) (38.34% " 8)
had had glasses
VA 20/20 70% of eyes 266 failed 41% failed 26%-29% failed 20/20 72% 76.5% 80.1%
84% binocular _

increased 5-9 yr.
ef Snellen failed 215 passing S
passed 42 failing S
(26% differently

B clagsified) glagses, 54.7% principal 30-100%
| Follow- tiow, £ in in
ollow-up ::‘31{3’51 n‘f.2¢7$ Sohalsstis Studies

ne treatment 1 gains
over-referral 13% Table II School Surveys




CHAPTER 1V
HELP FOR THE CHILD WITH VISUAL PROBLIMS

In general, relief from visual problems is sought through two
routes~~glasses to correct refractive errers or aniselkonia, and teo
relieve some squints and phorias--and visual {raining to improve
fusion, overcome suppreesions, relieve phorias and counvergence insuffi-
ciencies, or to improve the perceptual span and speed, Recognition of
other contributing factors must also pley its part, even in visual
correction,

Horrisonl, an optometrist with his own visual clinle, gives for {the
layman a desription of visual defects, their itreatment with glasses and
exerclses, and the influence on reading. No regsearch is indicated.

Glassegs.——A study by'Eamasz indicates that in 100 cases tested with
and without glasses, the majerity showed increased speed of perception
when wearing the correction, The greater the refractive error corrected,
the greater the increase in speed, Cases of low myopia Were occasionally
retarded in reading by glasses; of hyperopia, seldom. Word recogrition

ghowed greater lmprovement than object recognition.

1Morrisen, D.E,, "Visual Skills and Vigual Training® Claremont
College Reajing Conference 13  (1948), 55-74,

2Fames, Thomas H,, "The Effect of Glasses for the Correctlon of
Hypermetiropia and Myopla on the Speed of Visual Perception of Objects

and Words" The Journal of Bducatiensl Research 42:7 (March, 1949),
53440,
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Kephantl reports a study of 52 boys in the Colorado State
Industrial School, all showlng need of visual correcilon., These lads
were palred for I1Q and gréde placement; 25 forming the experimental
group were glven corrective lenses; 27 controle were not visually
corrected.,

Environment of both groups out of schoel, as well as in, was
controlled,

Four months later the two groups were again compared. The
grouy with the corrective lenses showed a mean galn in grade placement
of 1.21, the controls, only .62,

It was concluded that correction of visusl difficulties leads to
nore rapld progress in school achievement.

This compsres with the report of Krous® (See p. 10) that visual
cere for 14 poer readers helped bring their reading gailn up almost to
normal from & two-thirds normal rate before treatment.

Park” stated that while some cases require refractive cerrectlons,

glasses should not be emplrically prescribed. Crisp4 (non~experimental )

lKephant, Newell C., "Visual Corrections end Schocl Achievement®

American Journal of Optometry and Archives American Academy of
Optometry 28:8 (August, 1951), 421-423,

2Kraus, George T., *Vigsual Analyeis Investigations as Part of a
Reading Program" Claremont Collesze Reading Conference 12 (1947), 66-71,

JPark, George E., "Reading Difficulty (Dyslexia) from the Ophthal-
mic Point of View" e n Journal o taslmology 71:1 (January,
1948), 28-34.

4'Grisp, W.H,, "The Psycholo?y of the Poor Reader" American
Journal of Ophthalmology 33:2 (February, 1950), 235-42. ‘
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also felt that refractive errors probably played a small part in the

poor reader's problem, but should not be overloeked. Parkins® peinted

out that correction of refractive errors may improve conceniration, and

therefore school work, 1f not reading rate. Ba.nnonz, toc, suggests

thet small refractive errors and muscle-imbalances may provide Just

enough handicap to dlscourage the person with little interest and skill.
Orthovtic Treining.wwWhile cautiouns as to prescriding glasses,

Park’> recommended orthoPtic treatment in 52% of 133 cases of rea&ing

difficulty. 15% were algso given training 0 improve eye movement habits -

and, span of recognition.

Sloare and others# reported on the effect of & simple group traip-

ing method upon myopia and visuval acuity. No significant changes in
refraction were found. This is in accordance with the general feeling
that visual training, may help correct binocular inceordination, btat
not visusl aculiy. Ba.nnan5 warned against the bellef that ortheptic

training can correct amblyopia or refractive error, or even sn actual

Park:ins. George A. s "Visua.l l‘unctioning Wh.ile Read.ing" m
s aete o e ' =

2Ba.nnon, Eobert E., "The Role of the Bye Speciallsi in Cases of
Reading Difficulties™ The Sight-Saving Review 20:4 (Winter, 1950).

"‘““31.‘921;_, George BE., Up. cit,
4$10sne, A.E., Dunphy, 5.B., Emmons, W.V., snd Gallagher, J.E.,

'erct of a Simple Group Training Method upon Myopls and Visual Acudty®
Regearcl rterly 19:2 (May, 1948), 111-117.

5Ba.nnon. .Bobert E. » "Commentes on Orthoptics" Amers

) om A can Academy of Q-gtcgetg%:ll ———
Fovemher, 1946), 483-497



anomaly in binocular furnming of the eyes., What 1% does accomplish 1s
te train the individual to use his eyes more efficlently in spite of
his handicap.

Both Park:'!_.nsl and Peters-z, reporting results of orthoptic training,
indicated that motivation was most important., Peters, working with
college freshmen of low scholastic and reading ability, divided inte
three groups according to relative abllity, found ortheptic tralning
to be accox;panied by significant increase in rate and comprehension
by both better and poorer readers. Those with IQ in exceas of reading
ability gained most in reading; those with IQ lower than reading
ability improved in vision, Put not in reading.

Paricing'! study dealt with 2100 students of grades five through
college, in groups paired by results of educational test batteries.
Like ?etera, he found that interest and schelastic aptltude made for
greater gaing in readlng rate undgr visual training. He also states
that correction of refractive errors improved concentration, therefore
alding school progress if not reading rate.

Armistead and Dannenbturg’ reperted on visual galns of 26 pupils

1Par1:1na. George A. op, cilt.

ZPeteru, Henry B., "The Influence of Ortheptlc Training on
Reading ADility" Anm Jo tometr d Archives of the
Academy of Opt 19:3 (March, 1942), 95-111, and 19:4
April, 1942), 152-176.

3.lrmiataad, J. Davis, and Dannenburg, 0. Doyle, "Visual Performance

Assoclated with Reading Problems" Optometric Weekly 39:24
{(June 10, 1948), 786-8.

53



recelving visual training from September to January., Significant gains
were noted in accommodative rock, fusion at near, visual aculty at
near, and span of recognition, A gain of 106-108 words per minute in
reading rate was indicated. |

Ha.inesl cites the case of a High School senior, a retarded reader,
for whom orthoptic training revealed an unspected muscle imbalance,
the co_rrec_t‘!.on of which improved beth vision and readlng.

J oslinz also reports the case of one lad, a reading fallure af

twelve, a successful advanced student after adequate visual care and
training.

Tachigtoscoplic Training.-~Tachistoscopic training aims at
increasing the speed and span of recognition, while preventing regres-
sions, Devices for this purpose range from simple cards for exposing
or covering material to be read, to mechanically driven instruments
with adjustable speed controls,

Several workers have reported favorably on this type of tralning.

Rensha.w3 reported increase of speed and comprehension in silent reading

1l

Haines, Howard F., "Orthoptic Training in Convergence Deficiency
uncovers Latent Vertical Imbalanco-—a Case Report Americap Jourpal
f Uptometry and h e O A.mr N A ad em of O -:l;." 27:7

Joslin, B.S., "Review of Research on Visual Madadjustments as a
Cause of Reading Disability* o 23152
(December, 1949), and 24:53 (February, 1950).

3Benshaw, Samuel, "The Visual Perception and Reproduction of Forms

by Tachistoscopic Me thods® Journal of Psychology 20:2 (Octo‘ner 1945),
217.32,
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by adults as the result of tackistoscopic training. Ma.cIaatchyl reported
mach better than average gain by first. and second-graders wilth similar
training. Melcer and Brovn2 also found much improvement with first-
graders when using tachistoscopic methods. HcQurriej also recommended
tachistoscopic and retinal rivalry training, without giving evidence
to back up his view-point. Sutherla.nd“ found results inconclusive as
to efficlency of training. Rapid initial gein dropped off, possibly
for lack of motivation. Westover's findings have been discussed under
eye movements. (P. 20)

Imug, Rothney, and Bears, working with college men, 127 with seeing
problems and 383 controls, combined tachistoscopic training with

practice to improve comprehension. Their findings showed:

YMaclatehy, Josephine, *Bexley Reading Study® Educational

Research Bulletin, Ohio State University 25:7 (September, 1946),
1""1""68-

2Melce::', Fannie Helen, and Brown, Barbara G., "Tachistoscoplc

Training in the First Grade" IThe Optometric Weekly 36:49
(December 6, 1945), 12-17-19.

BHch,arrie. Chas. W., and Hanson, Bernard I., *Vision Training:

An Aid to Better Seeing" Claremont College Reading Conference 12
(1947), 80-84-82.

""Su.therla.nd J es.n, "le Relationship Between Perceptua.l Span and
Rate of Reading" g : 1 1al Ps p
(September, 1946), 373—80

5Ims, H.A., Rothney, J.W.M., and Bear, R.M,, "The Dartmouth

Remedial Reading Problem" Mmﬁrmmumx_mm
American Academy of Optometry 20:8 (August, 1943), 269-293




The group receiving training increased comprehension, rate scoeres,
and words per minute faster than the controls.

In comprehension, those with low initial scores gained more than
those starting with higher scores; those of lower IQ faster than those
with high IQ; visual defect made no significant difference.

In reading rate, those with low initial rate gained more than
those starting with a high rate; those with higher IQ faster than
those with lower; and those with no visual defects faster than those
with visual defects.

As In the case of orthoptic training, motivation as well as
scholastic aptitudes was an important factor.

Early Recognition.——Bond and Wagner™ point out that 1t 4s futile
and may be harmful to try to teach a child to read before he 1s ready.
Reading readinees includes adequate visual skilla, as well as satisfac-
tory hearing and general health, and appropriate speech patteras.

Eberl? recommends that lacks in visual skills be dlscovered in
genlior kindergarten, before reading instruction is startsd.

Bing3 also pointe out the importance of lecating and providing

1Bond, Guy L., and Wagner, Eva Bond, T Child to Read.
New Tork: MacKillan, 1950. Chapter ¥V

2Fherl, Anita, "Visual Difficulties as Related to Scholastic
Achievement® !Mm&g_m;ﬁnu 3:1,2
(September-October, 1948),
- 3Bing, Lois B,, "A Critical Analysis of the Literature on Certain

Visual l‘u.nctions I’hich Seenm te be Rola.ted to Reading Achievement®
. : socle 22:8 (March, 1951),

4514-463
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for those children of school age who are still vismally too immature
for reading.

Parkl likewlse stresses the importance of early recognition of
visual problems and prompt remedial actioen. | _

Recognition of Factors Uther than Visual.--Reading readiness
involves not only adequate visual skills, hearing, and speech, but
also such personal and emotional factors as adaptabllity io the school
situation and the group, self-rellance, and well-disciplined behawior.z
A desire to read and a sufficient backgrournd of experience for under-
standing of material to be read are alego important.

Failure to meet thess needs before reading instruction is begun,
or additional needs appearing as the child grows, may have unfortunate
effects on the child's reading.

Bannon- pointed out the need ?or the optometrist to consider
patient interests and attitudes, and watch for clues indicating need
of referral to other specialists.

Eberl“, too, streeses the need for noting other handicapping

factors--social, emotional, or teaching method, and gives very full

1Park:, George E., Up, clt.

2Bond, Guy L., and Wagner, Eva Bond, 9p, clt.

3Bann9n, Rovert ¥. "The Role of the Eye Speclalist in Cases of
Reading Difficulties® Ihe Sight-Sayinz Roview 20:4 (Winter, 1950).

uEberl, Anita, Op, cii.



instructions for case history and visusl skills tests recommended.
Bing' emphasizes the need for éooperation between all specialists
interested in the problem.
Robinson's intensive study of 30 reading failures (see p. 21)
indicates a number of factors found in addition to the visual.

Ilg and Davisz

grouped reading problems inte four types, each

with 1%s characteristic visual syndromg and indicated therapy. They
stress the importance of relieving the child's feeling of being "dumd,"
_reducing pressure to achieve, and motivating by use of a variety of
technigues and reading material appropriate to the individual, while
retraintng motor skills, focussing.ahility, and ductions. They also
raise the question of whether tdo much teaching is done by text-book
nethods.

Rychener and Bobinsen,3 reporting on 225 children referred to an
ophthalmologist because of reading difficulties, found that while 10%
had normal reading habits but convergence insufficiency, another 10%
showed no comprehension, and 35% needed remedisl resading classes rather

than visual care. OUrthoptic training was given where needed. A letter

with instructions for home understanding of and cooperation on the

1Bing, Lote, Op. cit.

211g, Vivian, and Davis, L.F., "Parsllel Development in Reading
and Visual Skills" Optometric Weekly 34:23 (July 15, 1943), 675-680.

3Rychener. R.0., and Robinson, A., "Reading Disabilities and the

Ophthalmologist® T;ggggg%jons Amerjcan Academy of Ophthalmology 53
(November, December, 1948), 107-115 and discussions.
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child's problem, stressed encouragement rather than embarrassement of

" the child, and 1isted references for further help.

Recommendationg from the AOA.--Besldes recommending complete visual

case study for all children failing a school screening test, all
net achieving up to capacity, all in the lower 25% to 30% of their
classes, and all behavior problem cases (See Chapter II), members of
the Committee on Vigusl Problems in Schools have stated: "the
distinctive service optometry has to offer to school children is in
the fieid of visual training” and "building of.proper visual behavior

patterns increases reading ability."l

1E‘berl, Marguerite, "Report of the Committee on Visual Problems
in Schools® Jo of the Americ tometric Association 20:2
(September, 1948), 124-126.



CHAPTER V

BREDUCING THE VISUAL PROBLEMS OF ALL CHILDREN

While it is obvious that some children are more visually handi-
capped than others, and while relief from these visual handicaps should
be sought whenever possible, any child may be visually handicapped by
being required to read unsuitable print on unsatisfactory paper, under
poor 1llumination, or even in an undesirable position. What factors
in text or other material make for readabllity? What are the causes of
fatigue? What 1llumination levels are desirable? How can they best be
achieved? How do class-room decoration and furnishings affect the

child's visual problema? These are the questions to which an answer 1is

sought in this chapter.

60

—



1. Readability

In 1945, Dearbvorn and Leverettl pointed out that the requirements
for satisfactory vislon are definltely related to the work to be done.
¥hat, then, are or should be norms for readabllity?

Summaries.—~0hallz and Grayd presented summaries of research in
readability. Both indicated that while progress in the analysis of
readability has been made, there 1s much work yet to be done. Gray
emphasized the importance of using the knowlgdge at hand in creating
readable materials, rather than waiting un£11 all the facte are in.
More recently, Lorgeu studied significant factors in readabllity
formulas in use, and concluded that they were helpful to objective

evaluation of written material. In 1949, Burtt’® reviewed methods

1Dearborn, Walter F. and Leverett, Hollis M., "Visual Defects

and Reading" Journal of Experimental Education 13:3 {March, 1945),
111-124.

20ha11, Jeanne S., *This Pusiness of Readability" Educetional

Res t Ohio State U rsity, 26:1
(Jarwary 15, 1947), 1-13.

3gray, Wm. S., "Progress in the Study of Readability" Elementary
School Journal 47:9 (May, 1947), 491-99.

4I-orge, Irving, "Readability Formulae: An Evaluation* Elementary
English 26:2 (February, 1949), 86-95.

SBurtt, Harold E., "Typography and Beadability® Elementary
English 31:4 {(April, 1949), 212-21,
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carrently used in determining legiﬁility {eye~movement photographs,
speed of reading tests, flashing technigues, maximum readability distance
etc. Blink rate as a criterion he queﬁticned.) He consldered the effect
of type~size, form, and color, printing stock, and illumination, as
reported by earlier investigators.

Criterig.~-

Blink Bate. The use of the blink Tate a8 a criterion of
readability has been the subject of much dispute. Imuckiesh, Guth, and
Ees tman’ compared three dlfferent bllink rate studles, which seemed to
show that efficiency in reading is significantly reduced during an hour's
time-~or even a half hour. Tinberz, however, 1n 1945 found blink rates
"highly reliable for successive adjacent period of reading®, but not
when another period intervened. In 19'463, on the basis of a comparison
of reading in lower case vs all capitals, he concluded that blink rate i

an unsatisfactory eriterion of readability, but reading rate a fairly

lLuckiesh, Matthew; Guth, S.K.; and Eastman, A. A., "Blink-Rate

and Ease of Seeing" Illuminating Engineerinz 42:8 (September, 1947),
584-88.,

2Pinker, Miles A., "Reliability of Blinking Frequency Employed

as a Measure of Readability® Journal of Experimental Psychology 35i4
(October, 1945), 418-24,

3T1n1cer, Miles A., *Validity of Frequency of Blinking as a

Criterion of Readabllity" Journpl of Experimental Paycholozy 36:2
(Octobver, 1946), 453-60.



adequate index. In 1948" he found blink rate to indicate that 7 pt
newsprint is more readable than 12 pt book-print--contrary to all other
evidence avallable. Thls supports his earlier contention that blink
rate 1s not & valild criterion. Agaln in 1950, he reviewed? the methods
and results of several experimenis, both by himself and by other investi-
gators, which seemed to indicate that while blink rate is a fairly reli- -
able measure, it is not valid as a criterion of readability. Bitterman
and Solowa.y3, comparing changes in blink rate and heart rate when
reading with or without distraction by phonograph records, found that
while heart rate increased, blink rate remalned unchanged--thus support-
ing the contention that blink rate is not an indication of readability,
Speed of Reading. Using speed of reading (with tests of com-
prehension at regular intervals) as a criterion, Tinker and Paterson

found in 1946% that an 18 pica line with 1- to 2- pt leading was most
reada‘ble;5 that 7- pt newsprint, 12 pica line, 1- pt leading, was more

l'rinker, Miles A., "Readability of Book Print and Newsprint in

Terms of Blink Rate® Journal of Bducational Psycholozy 39:1
(January, 1948), 35-39. ‘

2Tinker, Miles A., "Reliability and Validity of Involuntary
Blinking as a Measure of Ease of Seeing" Journal of Educational
Pgychology 41:7 (November, 1950), 417-27.

3B1tterman M. B. , and Solowsy, E., "The Relation Beiween Frequency
of Blinking and Effort Expended in Mental Work® Journal of Experimental
Psychology 36:4 (April, 1946), 134=36.

“T4nker, Miles A. and Paterson, Donald G., MEffect of Line Width
and Leading on Readability of Newspaper Type" Journalism Quarterly
23:3 (September, 1946), 307-09.

STanker, Miles A. and Paterson, Donald G., "Readability of Mixed
Type Forms® Journal of Applied Pavchology 25:12 (December, 1946), 531-%.



readable than a medley of type.

Print.-~Paterson and Tinker1 found lower case moure legible than all
capitals, when sultable type size was used, whether at 15 inches or at
17 feet. Another studyz showed book print to be more laglble becsuse
larger and presenting greaier drightness contrast than newsprint. In
1947 they compared3 newsprint in 7- pt. type in a 12% pica line with
leading varying from none to 9- pt. Both speed of reading and readers!
Judgments 1ndicat§d thet 1- pt. leading was most reasdable. They also
reported results of eight studies to determine the effect on preceptual
span of varying type forms, face, slze, arrangement, or color.
Glanville, Kreezer, and Dallenbach™ compared ‘the sccuracy and speed with
which pupils located words in a dictionary when vocabulary was printed
in & pt. ve 12~ pt. bold face, the text being in each case & pt.

roman. The larger type gave greater speed.

1Pateraon, Donald G., and Tinker Miles A., "Readability of
Newspaper Headlines Printed in Capitals and in Lower Case® Journal

of Applied Psycholozy 3032 (April, 1946), 161-68.

zPatorson. Donald G., and Tinker Miles A., "The Relative
Readability of Newsprint and Book Print" Journal of Applied
Pepychology 730:5 (October, 1946), 454-59.

3Paterson, Donald G., and Tinker Miles A., "Influence of

Leading upon Readability of Newspaper Type® Journel of Applied
Ppychology 31:2 (April, 1947), 160-63.

hGlanville, A. Douglas; Kreegzer, George L.; and Dallenbach,
Earl M., "The Effect of Type-Size on Accuracy of Apprehension and

Speed of Localizing Words" American Journal of Pasychology 4932
(April, 1946}, 220-35.
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2. Fatigue

Like readability, fatigue has been measured in terms of retarda-
tion of reading. Hoffman; found that number of fixatlions and number of
‘ines read decreased as early as the first half hour of readilng.
Jarmichael and Dearborn?, using both book and microfilm material, found
no retardation in eix hours of reading, although the subjects d4did
suffer a loss of satisfaction. Anderson and HeredithB, also using both
book and microfilm, found no evidence of fatigue in elther case, nl-~
though the microfilm was read 12% more slowly than the book. The dis-
erepancy of the Hoffman study was expldined on the basis of inadequate
motivation.

4,5

Berensg and Sells reported a study on 37 subjects referred because

1Hbffman, Arthur C., "Eye Movements During Prolonged Reading"
Jourpal of Experimental Psychology 36:2 (April, 1946), 9$5-118.

zcarmichael. Leonard, and Dearborn, Walter F. Readinz and Visual
Fatigue. Cambridge: Houghton Mifflin Co. (Riverside Press), 1947.

jAnderson, Irving H. and Meredith, Cameron W., "The Reading of
Projected Books with Special Reference to Rate and Visual Fatigue!

The Journal of Educational Research #41:6 (February, 1948), 453-460.

uBerens, Conrad, and Selle, Saul B.,, M“Experimental Studies on
Yatigue of Accommodation. I. Plan of Research and Observations on
Recession of Near Foint of Accommodation Following a Period of

-nterpolated Work on the Ophthalmic Ergograph® Archives of Ophthalmo-
202y 31:2 (February, 1944), 148-159,

5Berens, Conrad, and Sells, Saul B., "Experimental Studies on

Fatigue of Accommodation, II" American Journal of Cphthalmology
35:1 (Jamuary, 1945), 47-58.
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of asthenoplia and eys fatigue, but without pathology. They compared
neay point accommodation-~initial, f£inal, and decrement, after 30
minutes of ergographic exercise or less if subject gave up sooner.
They found the decrement to correlate insignificantly with accommods~
tion, power, age, refractive error, muscle balance, or mascle-balance
decrement. Toplics suggested for further study include motivation,
anemisa, hypothyroidism, chronic sinusitis, chronic colitis, etc., as
well as personality structure and neurotic mechanisms.,

Simmerma.nl

discusses fatigue from an optometrist's standpoint.
Referrinz to definitions by other writers, he states that 4t 1s not
impairment nor measurable by impairment; it is directly experlenced,
pergonal, cumulative, sub:]ect to sudden onse} and recovery, not
specific to a given body member, not crucially dependent on énergy, and
not to be defined or analyzed in terms of supposed origin or on the
basis of functiion involved. Discuesion of the phyeiology of fatigzue
follows, also the statement: ¥The eyes have been regarded as the most
important organs for the inception of f#tigue."

He goes on to state that visual fatigue 4s muscular, not retinal,
and that faulty illumination 4s the commonest cause. Another cause he

finds in excessive change in accommodation (far-near-far) and in pupil

adjustment (1ight-dark-light).

lsmmerman. Harold, "Visual Fatigue®

Agerdcen Jourpal of
tometr d Archives of the Am Academy of Optometry 27:11
November, 1950}, 554-61,



3. Illumination

Desirable levels of illumination, like criteria of readability, have
been the subject of active disagreement.

Kumitz and Sleightl made a comparative study of 12 subjects with
normal and 12 with subnormal vision, to0 determine the amount of light
required to give normal visual acuity with a standard checkerboard target.
They found that the subjects with normal vislon required from 10 to 30
foot-lamberts, those with subnormal vision, from 30 to 40 foot-lamberts
(These figures are well above the minimum required for identifying the
target.)

Iuckiesk summarized the results of several studies conducted in
the Lighting Research Laboratory of the General Electric Co., with these
conclusions, among others:

#]1. GSeeing becomes easier as the level of i{llumination 1s

increased above 100 foot candles, on the white page of reading
matter.

%2, Increase in the visibiliiy of tasks resulis in increase in
ease of seeing up to certaln levels of brightness, at which
optimum seeing results.

"3, Beeing becomes measurably easler if the brightness of the

immediate surroundings of the task is of the same order of
brightness as the task.

lamits, J. E., and Sleight, B. B., "Effect of Target Brightness

on Normal and Subnormal Visual Acuity® Jourpal of Applied Ppycholozy
3311  (February, 1949), 83-91.

2Luckiesh, Matthew, "How Much Light is Adequate?® .Igg,mg_o;_
the American Optometric Association 19:3 (October, 1947), 90-94.
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®}, Seeing becomes easier as glare is reduced.¥

Simonson and Brozek]' reported an experiment using six illumination
levels (2, 5, 15, 50, 100, and 300 foot caniles). They found that
performance was more affected by 1llumination level than was fatigue,
and that optimum 1llumination varied with the Job. While the llatter
statement s consistent with Luckiesh's report, the former contrasts
with Iuckiesh's statement: "Production is an inadequate measure of
the benefits of higher levels of illumination to the worker, Seeing
hecomes easier and easier as the level of illumination is increased,
long after other factors b.a.ie caused production to reach an op t4mom!

In a later report, Incict esh? pointed out that foot-candle levels
should vary with contrasts in material being seen, and with the
vision of the worker -~ poor vision requires more light. Compromise
between threshold, optizmm, and ideal levels, and economic and
practical considerations, must be made. Often direct light should
supplement general illumination.

In 19503 he described a method for comparing visibility, and

presented a table of foot-candles of illumination required for

1Simonson, Ernest and Broszek, Josef, "Effects of Illumination
Level on Visual Performance and Fatigue® Journa) of the Optical

Soclety of America 38:4 (April, 1948), 384-9.
2luciklesh, Matthew "Recommended Ioot Candle Inevell for Prolonged
Critical Seeing" Jourps cal perica, 138:8

(Auguet, 1948), 712-718.

Luckiesh, Matthew, *The Measurement of Visibility" Southern
Optometrist 3:12 (October, 1950), 13-15.



several tasks to make them equal in visidility to 8- pt. type under 10
foot-candles. While 2i-pt. type required only 1/10 as much 1light,
average pencll writing required twice as much; newsprints, three times
as much; 3-pt. type, nine times; white thread on white, over 17 {lmes;
and black thread on black, 40 times-~for equal visibility. Ee makes
the interesting suggestion that vision could be appraised in terms of
visibility-—or {the amount of light required to recognize a glven
target, rather than the size target units recognized under standard
conditions. This point he bears out in another paperl in which he
states that 20/20 vision requires 30 foot-candles; 20/40, 90 foot-
candles, and 20/80, 200 foot-candles to make good print equally
visible.

In another 1950 reportz. after stating that 1ncrea.sg of
1llumination from 3 to 12 ft-¢ increased production 34%; from 6 to
12 ft-c, 18%; from 12 to 48 fiec, 11%; and from 24 to 48 fi~c, &%,
ke concluded that 50 ft-c¢ should give adequate visidility for most
tasks. Citing a case where vibration of work material increased
visual fatigue without reducing production, and the element of time
required to learn to work faster even with increased illumination, he

warned against accepting production as an accurate criterion of ease

Luckiesh, Matthew, ¥Visual Atuity and Visual Tasks" Zhe: -
Southern Opiometrist 3:8, (April, 1950);: 17-19.

2Luckiesh Matthew, "Production is an Inadequate Criterion of
Seeing" Southern Optometrist 3:10 (June, 1950), 15-17.
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of seeing. ZEfficiency--not smount of work per hour or per dollar, but
ratio of useful output ie itetal—he conelders a better criterion.

Tinker in 19451, from a review of related studies and new data
from 60 subjects, concluded that there was a *marked tendency to
prefer intensities of illumination at and above the brightness to which
the gubject was adepted®; and that therefore, preferred intensities
were unsatisfactory bases for prescribing of lighting.

in 19462. he implied that recommended intensities were too high,
btut recommendations for distribution of light, brightness contrast,
and color of light, were satisfactory., In 19473 essentially the same
findingzs were reported. Hig recommendations: for normal eyes, 10-15
ft-¢ for reading good print, 15-20 ft-¢, for newspaper print. 20-30
ft~c for handwriting, 30-40 ft-c for 6-pt. type, and a maximum of
40.50 ft-c for the most severe visual tasks are in contrast to those
of Luckliesch. At the lower levels he recommended an pdditional 510
ft-c for subnormal eyes, but found this unnecessary at the higher

levels.

1Tinker, Miles A., "Effect of Visual Adaptation Upon Intensity
of Illumination Preferred for Reading With Direct Lighting" Journal

of Applied Pgychology 29:6 (December, 1945), 471-76.

ZPanker, Miles A., "Illumination Standards" American Journal
of Public Heglth 3639 (September, 1944), 963-73.

3T1nker, Miles A., "Illumination Standards for Effective and

Easy Seeing" Pgychological Bulletin 44:5 (September, 1947),
435-50,
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In 1948, he againl reviewed recent recommended 4llumination
standards for the Illuminating Engineers, and expressed a feeling that
in general they reflect what the traffic will bear, rather than what
is beat for the individual.

In 1948, also, Birren,z out of a background of fifteen years of
Hgubstantial experience in hundreds of factories, offices, schools and
hospitals, reviewed the theories of brightness, lighting intensities,
ideal light levels and brightness ratios, with further references to
the “pathology of eyestrain®, the psychology of seeing, the phenomena
of color constancy, and the promotion of safety through increase in
foot-candle levels and a safety color code.

He concludes that many of the arguments for either hlgher or
lower illuminetion levels are invalidated by faulty reflectance
levels gnd brightness ratlos of room surfaces, furniture, or equip-
ment. In aversge interlors, he considers 20 foot-candles &
satisfactory level, with 25-35 fooi-eandles for critical seeing.

As reflectance levels go up with use of lighter finishes on
floors, walls, and other surfaces, the brightness ratio being kept

low, he feels that general 1llumination may be increased to 2 maximum

Ypinker, Miles A., "Trends in Illumination Standards" Illuminating
Engineering 43:8 (September, 1948), 866-81,

ZBirren, Faber, "The Ophthalmic Agpects of Illumination,
Brightness, and Color® rican Academy of Uphthalmolo

and Oto-Larynselogy 52 (Mathune 1948), 566-583.
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of about 50 foot-candles. 3Beyond that point, supplementary light should
be used when needed for critical seeing, the task being made moderately

brighter than the surroundings.

4. "The Coordinated ClagssroomM

A recent development in praétical application of lighting stand-
ards deals with class-room lighting, decoration, and arrangement.

Harmon; in 1949 reported an intensive study of the effect of
classroom environment. Incidence of visual, nuiritional, postural,
ant dental difficulties, c¢hronic fatigue, and possible chronic
infection, were studied before, six months afte£,amd elghteen months
after, redecoration, installation of daylight controls, and seating
rearrangement. Visual difficulties dropped from 53.3% to 18.6%;
nutritionsl problems from 71.3% to 37.2% in six months. Gains in
educational age were about ten months as compared with g£ix monthe in
a control school. Relatively low reduction in mutritional problems
in Grades 1A and 2B was attributed to undesirable seating arrangements—
rather surprising, considering their high reduction in visual problems,
It would be interesting to know what visual problems were involved,

and what conditions were found in the followlng November and May.

N ‘
Harmon, Darrell B. The Coordinated Clpssroom Grand Rapids 2,
Mich.: American Seating Co., A.I1.A. File Fo. 35-B, (on request)

(1949), pp 48.

72



73

A similar experiment in Wisconsin was reported by Moorel in 1950.
One of two similar classrooms was improved according to Harmon's plans,
the second serving &s a control. All children in both rooms were
tegted before the experiment and again 4% menths later "with skills
cards, stereoacopes, ophthalmoscopes, retinescopes, and distance acuity
and fixation charts." Case history sheeies were also filled out by
parents and teachers. "Surveys showed an improvement in the visual
condition of 104 of the children in the improved room, and 40% digression
of those children of the control room." Improved work and situdy habits
were also attributed to the change.

Carrying the same ldea over into the home, Mowbrayz gives sugges-
tions for adequate lighting of the child's home enviromment, Task
area lighting by lamps out of the fleld of vision, adequate general
1llumination, diffusing devices {0 reduce glare, flat-white cellings
and pastel non-gloss wall finishes to reflect without glare, drapes
mounted three to six inches out from the wall and held back by tie~
backs to permit fullest utilization of daylight, light rather thaz
dark window coeverings, restriction of dark, shiny, or brilliant
decorative items to less critical seeing areas, are among his

recommendations.

lMoore; W. Linhard, "A Coordinated Claesrcom Experiment"

Journal of the American Optometric Assoclation 21:6 (January, 1950),
316-318.

2Mowbray, John F. and Mowbray, D. L., "Children's Vision in Home
Environment® Optometric Weekly 42:4 (January 25, 1951), 123-139.
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5. Hiscellaneeus

A study in the relatlon of dlet to vision and readlng 1s thas of
Hhrrelll on the addition of thiamin in the diet of a group of orphanace
children. Indications were that those who received the thiamin during
the first year showed an improvement in 1Q, educational achievement,
heigzht, weight, and reaction time, which they maintained by comparison
with the group receiving it the second year instead. Visual aculty
and retention galns by thg group receiving thiamin the second yeaur
only, appeared to give them a lead over the group recelving thiamin the
first year only.

The general conclusion drawn was that ®cumulative effects of a
superior dietary throughout a lifetime may, nevertheless, spell the
difference between alert, successful living and a marginal existence."

Another unigue contribution was Tinker's studyz oen the effect of
vibration simulating that of a moving train. EHe drew two conclusicons?
that vibration reduced speed of perception about 5%; and that the
speed--of-reading technique used "may be employed to advanisge to measure

readability of print.¥

lﬂarrell, Buth F., Nyrther Effects of Added Thismin on Leprning
gnd Other Procesges. Contributions to Education No. 928, New York:
Teachers College, Columbia University. 1947.

zTinkzr, Miles A., "Rffect of Vibration Upon Reading" American
Jour of P olo k1:3 (July, 1948), 386-90.



6. Summé.!‘y

The question: "What visual factors may prove handicapping in the
school situation?® has been giver many conflicting snswers, depending
upon the population studied, the testing methods (visual and educationsl)
used, the standards set in each casse, and the background and technique
cf the research worker. While hyperopla and muscle imbalances seem
to be the offenders most readily screened out, their importance in any
given case, and the presence and imporitance of less obvicous faults of
fugion, suppression, alternation, etc., appear to be problems for
golution by the professional eye man in each case.

As Bingl has suggested, there is need for validation of opinions
as to amounts of deviatlon (phorias, refractive errora, etc.) actually
handicapping in the readlng situation, and for more complete visual
studies, with a search for posgsible handicappling syndromes as distin-
gaished from individual deviatlons.

"How can pupils se handicapped be picked out for referrali® may
be answered at several levels. With the Snellen chart, the Eames Eye
Test, and the Massachugsetfs Vision Test available for nse by scheol
personnel, a good start can be made, and a large percentage of visually

handicapped pupils referred for care.

lBing, Lois B., "A Critical Analysis of the Literature on Certain

Visual Functiona Which Seem to be Belated to Reading Achlevement"
' Asgociation 22:8 (March, 1951),

4511—463.
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The use of the binocular reading test and the ophthalmograph in
remedial reading groups can help to explain some of the problems, and
give a clue to more satisfactory handling.

The increasing number of extensive school wvision surveys set up
in cooperation with and supervised or cariled out by professional eye
men, with statistical studies of the findings, should net only bring
te professional eye care those pupils in need of it in the areas
screened, but alse shed further light on the efficlency of the
ingtruments and technigques available for this work. This, in turn, will
lead to their improvement.

Careful follow-up to determine whether recommended eye care was
received, and evaluation of 1ts actual contribution to the progress of
the pupils involved would seem to be necessary for complete validation
of the program.

"How can each child be helped most?¥, visually speaking, is a
matter for deternination by the eys man chosen by the parents., It is
being increasingly appreclated especially amons optometrists, that
visual training, with or without glasses, may play an important part
in relieving visual problems, Visual care by the alert apecialist
may also bring to light interests and attitudes of the pupil which
should be utilizéd by the school personnel workins with him,.

Again, careful evaluatlion of the visual factors causing difficulty,
avallability and judiclous selection and use of remedial equipment,

and treatment of the whole child, are essential, Perhaps the

recognition by the school that he hag a problsm, rather than 1ls one, will
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of 1tself do much to help him. Progress in trestment methods by the
eye profesgions can be counted on.

¥How can visual problems of all childiren be kept at a minimumi®
Judiclous selection of paper and print for class-room materials must
be considered by both publishers and ;chnol personnel, and adapted
to the age level of the puplls.

Better lighting of the school-room~~including adequate, well-
controlled use of day-light, as well as carefully planned artificisal
lighting-~is essential. Classroom planning that keeps 1lighting
contrasts at & reasonable level, provides work-surfaces and seats
that make for comfortable, balanced posture, with adequate, comfortable
lizhting free from undesirable shadows, will do much to keep the

visual problems of all at a minimum.
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