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ABSTRACT 

The Stern Fixation Test was investigated for its usefulness as a 

screening test for detecting visual problems associated with reading. 

Preliminary norms were established based on age and reading level, sig

nificant relationships between these norms and subject reading level 

for certain groupe were found, and correlations between Stern Fixation 

Teat scores and the 21-point examination were fo~nd to be of low ord~r. 

While the Starn Fixation Teat cannot be expected to screen for all 

visual factors involved in reading, it can serve as a useful screening 

tool for many visual factors related to reading difficulties. 
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INTRODUCTION 

Investigation into the area or reading and reading disability reveals 

a large number of factors which contribute to reading proficiency. The 

Starn fixation Test was developed in an attempt to provide a rapid and 

easily administered screaner to isolate the visual factors which are in

volved. 

Unlike other fixation tests designed to measure saccadic fixation 

skills, the Stern fixation Teat was designed primarily to screen for visual 

factors which have been shown to be important for grades one to three, an

other for grades four to six. 

It is assumed that the skills necessary to score well on the Stern 

fixation Test are also involved in proficient reading. The ravia~ of the 

literature indicated those skills considered most important to the reading 

task. Dr. Stern designed his teet to isolate those visual factors, and 

approximate the type of raadin9 material encountered by elementary school 

children at different grade levels. He determined the print size and let

ter spacing for the two forms of the Stern fixation Test (see Appendix) by 

surveying several basal reader aeries at the appropriate grade levels. 

Only the first letter of each wor~ was utilized in constructing the test 

to approximate the visual task factors involved in reading, while isolat

ing these factors from the other reading task factors such as knowledge 

of sight words, context clues, phonic analysis, structure analysis as well 

as the many other factors which will be presented later. 

In this study, the Stern fixation Test was given with a three-fold 
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purpose in mind: to establish norms based o~ age and reading level, to in-

veatigate the relationship between these norms end subject reading levels, 

and to explgre the relationship between performance on the fixation test 

and the subject's performance on the 21-point examination as determined by 

Haynes' normativ~ analysis. 

rectors Involved In Reading: 

In considering factors involved in reading, a review of the literature 

will involve what many consider required skills and task factors in learning 

to read and the development of these skills into the ability to learn from 

what is read. 

Stanchfield77 considers as essential to successful reading instruction 

the faculties of auditory discrimination, visual discrimination skills, 

oral language skills, sound-symbol correspondence skills, ~otor perceptual 

skills and efficient listening skills. Oral communication in the language 

31 has been cited as another prerequisite skill by Gibson, who identifies 

three phases of lear~ing in the process of moving from spoken to written 

language: 1) differentiation of graphic symbols, 2) decoding letters, and 

3) using progressively higher-order units of structure. Concerning the 

effects of graphic characteristics on reading, Vernon84 does not believe 

small children below five or six years of age are capable of perceiving and 

remembering small details of shape and regards auditory perception as a 

more significant factor at this early stage. Thera is support for this 

idea from studies32 which have shown that spacing of lines, length of 

lines, and size of type seem to have little influence-within wide limits-

on children's reading. Adults are said to be more influenced by these 

factors, however, and a very thorough treatment of the factors of style, 

contrast, illumination, spacing and size of type as they relate to the 
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51 "visibility" and "readability" is presented by Luckiesh and Ploss. It is 

their feeling that utilization of type size by printers has not been maxi-

mizad for best comf~rt in reading. They propose 14 point type as clGse 

to optimum standard for type size, for best readability. Others consider 

32 11 point type to be optimal. Lower case texts are claimed to be more 

legible than texts printed in all capitals, due to greater variety in word 

32 shapes possible in lower case. 

The identification of both letters and words proceeds by a process of 

f t 1 i d . t Smith, 71 h 1 t th b i f ea ure ana ys s, accor ~ng o w e a so presen s e as s o 

three other theories of word recognition: whole word, letter by letter, 

and identification of letter clusters. He favors the feature analysis 

theory and proposes that both visual and auditgry channels operate by a 

feature analytic process . Recognition, then, involves a system which ~akes 

use of the relative frequency with which "critical features" are combined 

23 to form letters, and these letters words, etc. Certain features in a 

letter, however, have been shown to affect identification differently de

pending on ita context in a word. 5 

In the process of decoding letters to sounds, Gibs~n writes: "reading 

entails decoding to speech. Letters are, essentially, an instruction to 

31 produce a given speech sound." It is said that children learn early to 

recognize shapes and sounds of individual letters. A high correlation was 

84 found between naming of letters and reading ability. Some of the prob-

lams of decoding letters to sounds result from the various sounds associ

ated with a single letter when that letter occurs iA different worde. 31 

Also involved are the arbitrary and unsysteMatic natura of the associations 

84 between printed letter units. The process or reading is not understood 

such that it cam be explained by a theory or modal agreeable to all. A 
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review of several current models is presented by Singer, which try to ex-

plain the processes of decoding, comprehending, and subsequent oral or 

70 written outputs. 

CoMprehension of spoken end written language requires the ability to 

perceive end process higher-order unite of structure. Letters have patterns 

of distinctive features, occurring redundantly, and can be considered as 

32 71 higher-order structures. Words than becoMe still higher-order structures. ' 

"Relations between distinctive features and events constitutes learning 

32 higher-order structure." Gibson believes the smallest units or "chunks" 

of english which are perceived iR a single fixatian are "•palling patterns" 

(having invariant pronunciations) the size and complexity or ~ich increase 

with development of reading skill.31 

Prolonged reading effort, according ta Luckiesh and Ploss, r·equiree 

good visibility of reading material as well as good readability. nRead-

ability" encompasses factors of strain, tenseness, fatigue, and other 

psychological and physiological fectors. 51 Pre-requisites to reading for 

comprehension according to Athey include mini.al vocabulary, knowledge of 

grammatical structure to soma degree, and certain background information 

3 relative to the reading material. 

Reading is defined in the practical sense by Guszek as "thinki ng in 

37 response to graphic cues." In analyzing reading compra~ensian, he pr~ 

sents the different taxonomic models developed by Guilford, Bloom, Sanders, 

and Barrett. Of these varieus models, which evaluate comprehension in 

terms of processes and objectives, Guszak prefers that of Barrett which 

describes the specific outca~es of reading. These are literal comprehen-

simn, reorganization, inferential comprehensian (convergent or divergent 

thinking), evaluation and appreciation. In their chapter, "Learning from 

4 



32 Reading," Gibson and levin admit that baaic research offers ~ore knowledge 

about recognition of ~ords than abo~t comprehension of sentences and longer 

passages. They present the ~sin processes involved as: 1) extracting re-

levant information, 2) assimilation of the information with previous know

ledge - fitted into the system in a meaningful way, 3) remembering and re

trieving it when desired, 4) making inferences from the text, and tha essence 

of reading theM being, 5} the ability to use thG information from reading 

on a new occasion or in a new coAtext. 

Auditory discrimination is the ability to hear similarities and dif-

ferences among sounds of letters. Tests of auditory discrimination have 

19 varied approaches to measurement and show varied cmrrelations. No signi-

ficant relationship or predictive value for reading ability was found fr~ 

various auditory discrimination tests for students in the interaediate grade 

l l 
60,87 eve a. Auditory discrimination seems to be more significant at pri-

mary reading levels; but, according to Spache, "is not a highly significant 

76 factor in reading success at any level or in any population." Other 

2 18 55 studies ' ' have considered auditory discrimination to be a significant 

factor in reading for minority or disadvantaged pupils. The need for audi-

tory discrimination training has been advucated for low socioeconomic chil-

dran. Auditory acuity losses involving high frequencies affect consonant 

sounds and blends. These children are severely handicapped in learning via 

the diagraphs. 24 41 These children tend to fail i" the primary grades. ' 

Intersensory interjection is the process of translating sensory stimuli 

from one channel to a response in another channel. Areas considered in teet-

ing include audio-visual, visual-auditory, visual-visual, and auditory-

23 auditory. "It has been recognized for some time that the visual, oculo-

motor, proprioceptive ••• , and motor systems of the human being are inte-

. 19 grated in the interpretation of sensory stimuli. " It has been suggested 
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that auditory pattern perception might be the moat important intersensory 

factor in reading, as opposed to transposition of stimuli from visual to 

auditory or vice versa.79 •80 The same researchers consider auditory-visual 

integration as a tsmporal-special relationship involving recognition of time 

sequencing and special sequencing. 75 79 Spache ' cannot see any justification 

for the administration of teats to measure intersensory integration since 

there is not certain knowledge about what is being measured. Children 

should not, therefore, be labeled as learning disabled due to lmw scores on 

such tests. 

What is the relationship between intelligence and reading ability? 

Intelligence involves the ability to deal efficiently with abstractions, to 

learn and to respond appropriately in new situations. Albert Harris indi-

cates that the correlation between reading and individual verbal intelli

gence tests, such as the Stanford-Binet, is approximately .60 to .7o.40 

The question of ~hether or not the I.Q. is an accurate prediction of read-

ing ability has traditionally been of spacial concern to the reading ape-

cialist. A moderate to low relationship between I.Q. and later reading 

ability has been fmund, 1 as measured by studies of their correlation. A 

study purported to represent what can bQ expected in elementary classes in 

general used the Stanford-Binet I.Q. measure. It showed a positive rela-

tionship between reeding and I.Q., but alae showed a considerable range of 

reading levels for each l.Q. score. George and Evelyn Spache express the 

opinion that I.Q. 1s are of little value in predicting later reading achieve

ment.74 Another way of viewing the relationship between reading and intel-

ligence is to examine the correlation between various intellectual abilities 

and overall Qr specific areas of reading achievement. Benjamin Harootunian 

studied the relationship between fourteen intelligence variables, and reading 
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adhievement.39 Harootunian found the combined coefficient of multiple cor

relation between reading and the combined variables to be .781.39 

1~he contributing role of neurologieal defects, such as brain injuries, 

to school difficulties, hae ~een recognized since before the last century. 

Such obvious effects as aphasia, cerebral palsy, •ental retardatio~, and 

motor disturbances, have bean dealt with in a number of specialized fields 

such as neurology, special education, speech pathology, rehabilitative medi

cine and physical therapy, to mention only a few.n76 Within the past two 

decades, the emphasis upon brain da•age as a pessibls cause of reading dis-

30 abilities has broadened tremendausly. Brain damage is being accepted as 

the primary etiological cause for thousands of pupils ~ha not only show 

none of the classic massive symptoms but who also, neurologically speaking, 

76 may not show any real signs of cerebral dysfunction. 

Sociocultural factors that affect reading success include a number of 

areas such as language development, racial or ethnic charactarietice, fami-

lial relationships, and school relationships as ~ell as sGcioeconomic status. 

Negative elements in each of these areas cembine to influence the childe 

ultimate success in the classroom. 9•13 •35•38 •52 ,58 

43 In studies by Holmes and his colleagues, personality and attitwdinal 

factors failed to appear among those variables ~king a statistically signi-

ficant contribution to the variance in reading ability. Should we conclude 

that affective factors make no contribution to reading ability? A survey 

of the literature46 iDmediately belies such a conclusion. The authors of 

the above studies point out, when the sum of the contribution made by each 

of the selected variables is computed, approximately two percent of the 

variance in reading comprehension remains unexplained. They surmise that 

motivational factors, either stable or temporary, may be operating, but 
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these factors are otmer than those measured by personailty testa employed. 

Practically, the relationship between measured personality variables and 

reading is usually so tenuous as to prevent their appearance at any level 

of the analysis. An initial attempt to identify some of the specific per-

sonality characteristics related to reading was made in a study by Athey 

and Holmes.4 The relationship between reading and personality may be dif-

44 ferent at different age levels and for different groups. In general, the 

research literature suggests that good readers tend to have more positive 

49 50 92 self concepts than poor readers. ' ' Conversely, underachieving read-

ers tend to be characterized by immaturity, impulsivity, and negative feel

ings concerning themselves and their world.3 

Wattanburg and Clifford85 suggest that indices of the sense of personal 

~orth and competence, if used in kindergarten, would add significantly to 

reading prediction. VariaAce in reading ability has not been statisti-

cally related to factors of personality and attitude according to Holmes, 

t 1 
43,44 e • a • We should not, however, conclude that affective factors make 

no contribution to reading. Personality tests did not measure motivational 

factors. 

Visual Factors and Reading: 

A large and diverse body of literature has been published dealing with 

the relationship of visual factors and reading problems. In reviewing this 

literature, it becomes apparent that there is little agreement on the role 

of visual deficiencies as causes of reading difficulties. 

Hyperopia has long been suggested as a possible cause of reading dif-

ficulty. Robinson found hyperopia to be significantly more frequent than 

any other type of refractive error in a study involving thirty cases of 

reading disability ranging in age from six years nine ~onths to fifteen 
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62 years three months. Cole found that 60 percent of poor readers were hyper-

15 opic to some degree. Eames' work with a group of poor readers indicated 

21 that 43 percent ~ere hyperopic. These and other studies seem to indicate 

that compared to the normal population, there is a high incidence of hyper-

opia among poor or retarded readers. Eames and Taylor found myopia to be 

21 more prevalent among normal readers. Taylor indicated that from 387 nor-

mal readers, 52 percent ~ere myopic while only 28 percent of 100 poor read

ers manifested myopia. 81 

The relationship of astigmatism to reading difficulty is less well 

agreed upon. Betts found an incidence of 90 percent in a group of poor read-

10 ers. Eames, ho~ever, found significantly fewer of his poor readers to ex-

hibit astigmatic refractive errors. 21 In a stwdy by Schubert, induced astig-

matism was shown to adversely affect the reeding ability of 68 percent of a 

67 group of college students. Other studies indicate that astigmatism is nat 

in and of itself a differentiating factor. 

Anisometropia has long been considered a cauaitive factor in reading 

disability. The correction of unequal refractive errors has been shown to 

allow soma students to achieve at a level nearer their potential. 22 The 

evidence see~s to suggest that anisometropia ia a more important causal 

factor in reading disability than more equal refractive errore. 

far point visual acui~y levels have nat proven to be a significant 

factor in reading ability. rendrick's study of poor readers concluded that 

a statistically significant difference ~as isolated favoring the good read-

20 era. farris concluded that decreased far visual acuity did not always 

handicap a child's ability to learn to read.25 

Binocular incoordination has long been implicated as a factor in 

poor reading ability. Robinson and Huelsman, in a survey-type study, looked 

9 
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at the relationship of 59 visual tests to reading ability. The visual tests 

which most consistently differentiated high from low achievers involved bi

nocular visual performance. 64 Eames found that binocular incoordination at 

the near point is often associated with reading disability cases. 21 farris 

stated that monacular subjects progress more rapidly than binocular subjects 

in learning to read. 25 Westheimer found no significant difference between 

similar groups except bela~ the 25th percentile level where several cases of 

binocular incoordination were noted. 86 Good, in his study involving 30 sub-

jects, concluded that adduction and abduction weaknesses accompany diffi

culty in learning to read. 34 Witty and Kopel found that 29 percent of poor 

89 readers and one percent of good readers exhibited slow or sluggish fusion. 

Park and Burri foumd a correlation between reading ability and total auction 

56 score at the .647 level. The relationship of the phoric posture to read-

ing ability has long been debated. Park, in a study involving 133 children 

with some degree of reading difficulty, found phoric measurements greater 

than four eso or exo in 45 percent. Poor duction measurement, slow recov-

ery ability after diplopia, and convergence insufficiency were associated 

57 with over 50 percent of the cases. Spache and Tillman in a study of re-
. ' 

tarded and non-retarded readers concluded that fusional difficulties are 

73 related to reading. It appears from these studies that the ability to 

maintain single, binocular vision without undue effort and fatigue is an 

important factor for success in learning to read. 

fixation disparity has been suggested as a possible cause for prob-

lams in learning to read. In a study of reading achievement at the col-

lege level, Silbiger and Woolf found a significant eso fixation disparity 

for the reading underachievers but no significant esophoria under dissoci-

ated conditions. They concluded that since fixation disparity tests more 
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closely approximate reading situations than do traditional lateral phoria 

90 tests, they should be added to the visual test battery. 

Minimum levels of accommodative performance appear necessary for sue-

cess in learning to read, but conclusive studies dealing with maturation 

and ability to use and maintain accommodative proficiency levels at the be-

ginning reading age are rare. Nedrow, in a selected group of good and poor 

readers, found that a battery of accommodative tests revealed a signifi

cantly lower accommodative ability in poor readers. 54 A significant rela-

tionship was shown between positive relative accommodation and reading dif

ficulty in a group in institutionalized juveniles by Robinson. 61 Solan states 

that the most frequent visual anomaly in the severely retarded reader is slug-

gishness of the accommodative response manifesting either insufficiency or 

72 inability to change rapidly. 

Eye dominance does not seem to be related to reading ability according 

27 57 . to studies by flax and Park. ' Brad and Ham~lton, however, suggest that 

reading capability is much more closely related to eye dominance than to 

the interrelationship between hand and eye dominance.12 

Steady, accurate fixations and smooth, regular ocular pursuits and 

saccades are of obvious importance in the act of reading. Starnes found 

90 percent of good readers showed smooth pursuits while only 40 percent of 

78 his poor readers could demonstrate this same ability. flax found that 52 

percent of dyslexic children showed gross jerkiness of their eyea during 

a tracking task whereas only 11 percent of the controls demonstrated such 

difficulty. 29 In an extensive study dealing with ocular motor efficiency 

and its relationship to reading, Gilbert found a wide range between the up-

per and lower quartile readers on number of fixations, number of regressions, 

33 and the average fixation duratioR •n digit and prose reading. A number 
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of studies have shown that the frequency of saccades and the average fixa-

tion duration are negatively correlated with reading ability and positively 

48 59 82 B3 correlated with tha difficulty of the reading material. ' ' ' Flax 

concluded that inaccurate eye movement control can lead to numerous reading 

28 "errors" such as omission, substitutions, and loss of place. 

Visual perception as it relates to reading is a widely explored topic 

in the educational, optometric, and psy~hological literature. The fact 

that at least one child in seven is handicapped in his ability to obtain 

essential reading skills leads many individuals to feel that there is a 

need for further study into the relationship between vision development, 

perception, and the reading task. A number of visual perception tests have 

been developed to assess reading readiness and predict reading achievement. 

The first references appearing in the literature was early in the 1920 1e. 

Efforts to utilize the concepts of perception in the field of reading for 

diagnostic and predictive purposes is complicated. Perception tests are 

vulnerable to a multitude of confounding factors including cultural back-

ground, maturity, attention, vision, visual skills, meaningfulness, and 

intelligence.6•76 

Research end expert opinion have supported the conclusion that visual 

63 perception is closely related to early prograsa in learning to read. 

Piaget stated that the major developmental task of a child between the ages 

of three and a half to seven years of age is the establishMent of stable 

and accurate perception. Gray found that there existed a high correlation 

bet~aen competence in reading and academic ebility.36 He further found that 

this correlation ~as reduced as en individual progressed through school. He 

attributed this reduction to the increasing complexity of achievemaAt and 

its dependency on mora factors. Center states that a relationship between 
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reading perfor~ance and perceptual functions ~ight best be shown by a test 

14 or tests of perceptual dynamics. Winebrenner felt strongly that the abil-

ity to perceive and reproduce form is a necessity for reading. 88 Schorr 

and Svagr found a significant relationship between visual-perceptual skills 

d di h . 66 an rea ng compre ens1on. Coleman found that nine of twenty subjects 

accounted for more than thirty-three percent of the variability in academic 

achievemant.16 •17 The two basic areas which these subtests outlined were 

spatial discrimination and pattern reproduction. lo~der concluded that 

there is a significant relationship between perceptual ability and scho

lastic achievement. 50 Rosner related I.Q. and perceptual skills to school 

achievement and found perceptua l skill measurements far mora closely re

lated to achievement than did I.Q. 65 Sherman evaluated the visual disorders 

of 50 children diagnosed as "learning disabled." Ha showed that 75 percent 

of these children presented deficiencies in visual perceptual-motor skills, 

69 form reproduction and visualization. Kane investigated figure-ground in 

children and concluded it is a fundamental perceptual process and t hat be-

fore information can be stored effectively it must first be ordered into 

45 some pattern. 

Numerous studies concerned with identification of those kinds of visual 

perceptual abilities which are the most indicative of reading readiness and 

achievement have been attempted. Of the various perceptual areas, two that 

have received considerable attention in the literature because of the pre-

dictive power are form reproduction and visual discrimination. These areas 

encompass a number of subdivisions including spatial relationships, per-

ceptual speed, figure-ground, visual closure, and digit, letter, and word 

recognition. 

de Hirsch found poor performance with word matching, word recognition 

I I 
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and ~ord reproduction to be most predictive of visual skill deficiency in 

42 reading disability. Murroughs states that not only digit recognition but 

also the span and speed of this perceptual process are important for reading 

readiness end efficient reading ability. 53 

Robinson set out to determine the relationship of the Children's Visual 

Achievement forms (Winterhaven) to reading achievement. He found them to be 

unsatisfactory in predicting reading ability difficulties and pointed out 

the considerable subjectivity inherent in their acoring. 64 

Beck tested the validity of house drawing as a first grade readiness 

test. He found it to be unsuitable for selecting potential underachievers 

8 because of the low correlation bet~een house-drawing and achieve~ent. 

Visual discrimination has been shown to be highly predictive in read-

ing readiness and achievement. Lee et. al. used a visual discrimination 

task which measured the ability to recognize similarities and differences 

in letter and word forms in first graders. They found that this type of 

test correlated better to reading achievement scores than did two intelli-

47 genes tests. Similarly, Scott evaluated children's kindergarten scores 

on an experimental visual discrimination test of seriation and later to 

their second grade reading tests. He found a meaningful relationship be

tween the children's perceptual skills and their success in reading. 68 

Barratt, in his review of the literature, studied the relationship bet~een 

various types of visual discrimination abilities and first grade reading 

achievement. He reviewed the relative predictive power of visual discrim-

!nation of letters, words, geometric designs, pictures, and combinations 

of these. He found that discrimination of letters and words had a higher 

predictive relationship than did discrimination of geometric designs and 

pictures. Additionally, he found no difference in the predictive power 

14 



6 
bet~een latter and word discrimination. Zarulia examined the predictive 

values of three measures of reading readiness to first grade reading achieve-

ment. She found letter recognition to have the greatest value for predict

ing first grade reading success. 91 Barrett found that reading letters and 

numbers ware the single best visual discrimination tasks for predicting first 

grade reading achievement. He also found that the optimum combination of 

visual discrimination tasks ~ere reading letters and wQrds, word matching 

7 and pattern copying. 

In summary, of the visual factors ~hich influence reading ability, the 

most important seem to be hyperopia, binocular incoordination, anisometropia, 

accommodative ability, ocular movement and fixation skills, and visual dis-

crimination. Most investigators reviewed agree that visual anomalies should 

be considered in individual cases. The issue would then seem to be the de-

gree to which reading is affected by visual inefficiency and not whether 

vision is or is not involved. 

Since reading involves a near point visual demand requiring accurate 

fixations, smooth pursuits, accurate and precise accommodation and conver-

genes, and maintenance of theae skills, studiee isolating these visual fac-

tors and their relationship to the reading act would seem to be in order. 
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METHODS 

Subjects 

The subject population consisted of 285 elementary school children from 

the Washington County School District. Subjects ranged in age from six to 

12 years. Of the 265 students, 41 ~ere first graders, 42 second graders, 

65 third graders, 42 fourth graders, 50 fifth graders, and 45 sixth graders. 

The subject population was selected at random with no regard to sex, age, 

or grade level placement. The only qualification required of the subjects 

was a signed parental permission form, a copy of which is found in the Ap

pendix. 

Methods and ~terials 

Prior to administration of the test, the teachers were asked to pro

vide the following information: 1) a numbered list of students in the class, 

and 2) a list with the student's number and reading grade level. The read

ing grade level was based on standardized testing when available, or the 

teacher's subjective evaluation. The Stern fixation Test recording form 

{see Appendix) identified each student by number only. Only after the 

administration of the test and the completion of the visual examination, 

were these findings matched with the student's assigned reading grade level. 

The Stern fixation Test was administered to the above subjects in the 

following manner. The instructional set was read verbatim from the instruc

tion sheet prepared by Dr. Stern, a copy of which is included in the Appen

dix. Each child was then asked if he or she had any questions. Each child 

was then given the practice form or the test and told to begin. The prac

tice run was conducted to alleviate any undue student apprehension, con-

16 



fusion, misunderstanding or misinterpretations of the instructional set. 

Immediately following this trial run the Stern fixation Test was administered, 

form one to grades one through three, and forM two to grades four through six . 

The test run was timed to the nearest second with a stop watch and er

rors were recorded on the individualized score sheet. An error was judged 

as any omission or incorrectly named letter which the child did not correct 

on his or her own. Such a regression required no formal penalty since the 

time spent renaming the letter was a self-invoked penalty. Each child re

ceived a numerical score value which was determined in the following manner: 

Score = time (in sec) + (2 times the number of errors) 

for example, a subject who completed the test in 86 seconds while committing 

four errors would have a score of 94 (score = 86 + (2 x 4)). This score 

was the value used in all of the calculations, graphs, and data analysis. 

The subjects were offered a complementary visual examination at the 

Pacific University Optometric Clinic in forest Grove. This examination 

included ocular health, entrance skills (NPC, motilities, cover test, con

frontation) and the 21-point evaluation. The results were computer ana

lyzed according to Haynes' normative analysis. The accommodative and con

vergence subscores were then compared ~ith the Stern fixation Test scores 

as z-scores. 
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RESULTS 

Individual Stern fixation Test Scores are compiled in Appendix A. 

figures 1-6 are histograms that clearly illustrate the distribuiton of 

scores for the Stern Fixation Test by grade. The dashed line represents 

the mean score for students in a particular grade. These graphs afford the 

reader the opportunity to visualize the distribution of scores, as well as 

the variability of the scores about the mean. Uniform labeling of the 

abscissas allows for comparison of scores among the various grades by 

vertical inspection. 

Tables 1 and II show results by grade for Test form 1 and Test form 2, 

respectively. Grade levels are listed as assigned by the teachers, either 

on grade level or years above or below as designated by (+) or (-). Sam

ple size, means, and standard deviations far each level are found in the 

second, third, and fourth columns, respectively. ror each grade, the mean 

for on grade laval is compared with levels above and below and t values 

coMputed. The last column lists the level of significance far values com

puted. The last column lists the level of significance for these compari

sons. It can be observed that a number of these comparisons (15 of 33) 

showed differences significant at the o.os level. 

Tables III and IV present means for test forms one and two, respec

tively, according to age. If a student of a given age category was above 

or below his or her grade level in reading performance, this i• designated 

as (+) or (-), with the age, respectively. The re~aining information is 

presented as in Tables I and II. It can be noted that of the 15 compari-
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sons made in Tables III and IV seven were significantly different at the 

0.05 level. 

Table V presents a further comparison of the means found in Tables I 

and II. In this table, comparisons are made between the mean scores of stu

dents judged to be at the same reading level but of different grade level. 

With the exception of one comparison {involving inadequate sample size), 

no significant difference between groups were found at the o.os level. five 

out of the eight comparisons were not significantly different even at the 

0.07 level. 

Table VI demonstrates the relationship between performance on the Stern 

fixation Test and the subject's performance on the 21-point exa~ination by 

Hayne~ normative analysis. Accommodation and convergence subscores and 

Stern fixation Test raw scores were converted to z-scores for comparison 

purposes. A summary of these results can ba round in Tabla VII, which pre

sents correlation coefficients for comparison of accom~odation and conver

gence z-scores and Stern fixation Test z-scoras. No significant correla

tions are apparent from these data. 
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STEJ.N .F'IXATION TEST CONPARISCN OF MEANS 
~'£ANS BY GRADE: TEST l wiTH "ON GRADE" HEANS 

*SIG. 
GRADE N 11EAN SD df t-VALUE LEVEL 

1 -~ 4 101.5 29.73 24 -1.28 0.25 

ON 1 22 86.18 20.77 -- ----- -----

1 +~ 4 100.25 15.5 24 -1.282 0.25 

1 +l ll 71.36 29.87 31 1.666 0.10 ' 

1 +1, +i 15 79.07 29.38 35 o.86h 0.25 

2 -1, 1 9 87.55 30.50 37 - 2.085 0.025 -2 

2 -l 6 82.67 29.84 3L -1.359 0.10 

2 -~ 3 97.33 35.80 31 -2.076 0.025 

ON 2 30 68.7 21.59 -- ----- -----
2 +1 2 93 18.38 30 -1.55 0.10 

2 +l, ~ 2 3 78.67 28.02 31 -0.7L6 0.25 

3 -2, -1 19 66.26 13.45 L6 -2.22 0.025 

3 -2 6 62.67 12.96 33 -0.841 0.25 

3 -1 13 67.92 13.86 Lo -2.L2 0.01 

ON 3 29 58.59 10.39 -- ----- -----
3 +l ll 49.27 7.03 38 2.733 o.oos 

3 +2 6 47 7.56 33 2.579 0.01 

3 +2, +1 17 48.47 7~07 44 3.552 o.oo5 

TABLE I 

~~"Significance level for a directional test 
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STEitN FIXATION TEST COMPAlUSON OF IruNS 
HEANS BY GRADE: TEST 2 WITH 110N Gi®E 11 !-lEANS 

*SIG. 
GRADE N MEAN SD df t-VALUE LEVEL 

4 -2, -1 9 119.22 26.99 22 -1.647 0.10 

4 -2 2 132.5 50.20 15 -1.707 0.10 

4 -1 7 115.43 21.82 20 -1.280 0.25 

ON 4 1.5 103.87 18.76 -- ----- -----
4 +1 1.5 90.07 15.06 28 2.221 0.025 

4 +2 3 75.67 1..53 16 2.539 0.025 

4 +2, +1 18 87.67 14.75 31 2. 777 o.oo5 

5 -2, -1 13 101.38 19.62 25 -0.757 0.25 

5 -2 9 106 • .56 19.44 21 -1.251 0.25 

5 -1 4 89.75 16.46 16 0.463 >0.25 

ON 5 14 95.29 22.03 -- ----- -----
5 +1 9 87.33 17.71 21 0.908 0.25 

5 +2 14 78.14 13.37 26 2.489 o.o1 

5 +2, +1 23 81. 7L 15.51 35 2.19.5 0.025 

6 -2, -1 10 97.3 20.56 23 -1.370 0.10 

6 -2 5 102 26.60 18 -1.534 0.10 

6 -1 5 92.6 13.72 18 -0.660 >0.25 

ON 6 15 87.6 14.92 -- ----- ----- I 
6 +1 12 79 .08 5.87 25 1.860 o.o5 

6 +2 8 72 13.05 21 2.49 0.025 

6 +2, +1 20 76.25 9.76 33 2. 719 0.01 

TABLE II 

-ll-Significance level for a directional test 
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STEillJ FIXATION TEST COMPARISON OF H1£ANS 
I-lEANS BY AGE: TEST l w'ITH 110N AGE 11 fiiEANS 

*SIG. 
AGE N NEAN SD df t-VALUE LEVEL 

ON 6 ll 95 18.08 -- ----- -----
+6 6 81.5 24.24 15 1.308 0.25 

-7 3 84. 67 27 .15 27 -0.877 0.25 

ON 7 26 74.12 19.00 -- ----- -----
+7 12 76.83 31.08 36 -0.333 )0.25 

-8 8 80.62 28.86 37 -3.235 0.005 

ON 8 31 60.61 10.28 -- ----- -----
+8 6 51 9.34 35 2.123 0.025 

-9 8 66.62 9.97 21 -o.674 >0.25 

ON 9 . 15 60.27 25.42 -- ----- -----

I +9 13 48.77 7.36 26 1.571 0.10 

TABLE III 

*Significance level for a directional test 
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STEllli :nXATION TEST CCl1iPA£USON OF NEANS 
NEA..~S BY AGE: TEST 2 WITH 110N AGE 11 MEANS 

*SIG. 
AGE N MEAN SD df t-VALUE LEVEL 

-9 4 131 30.52 10 -1.5ll 0.10 

ON 9 8 llO 18.35 -- ----- -----
+9 12 85.75 1).26 18 3.44 o.oos 

-10 9 109 20.43 25 - l-766 o.o5 

ON 10 18 95.5 17.86 -- ----- -----
+10 18 84.89 16.35 34 1.859 0.05 

-11 11 100.73 18.56 21 -0.055 >o.25 

ON ll 12 100.25 22.68 -- ----- -----
+ ll ltl 79.89 13.66 28 3.077 o.oos 

-12 9 97.67 19.95 19 -1.462 0.10 

ON 12 12 86.17 l6.ll -- ----- -----
+12 12 75.42 u.S9 22 1.876 o.os 

TABLE IV 

*Significance level for a directional test 
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COMPARISON or MEANS 

FROM TABLES I AND II 

TEST I 

Comparing .9.!. t-scores Signiricance Level 

J + l (71.4} with~ (68.7} 39 0.33 0.7 

2 - 1 (82.7} with ON 1 (86.2) - 26 -0.33 0.7 

2 + 1 (93.0) with ON 3 (58.6) - 29 4.37 0.,001 

3 - 1 (67.9} with ~ (68.7) 41 -0.12 0.9 

TEST II 

Comparing .2!. t-scores Significance Level 

4 + J (90.1) with~ (95.3} 27 -o.75 0.4 

5-1 (89.7) with ON 4 (103.9) - 17 -1.38 0.10 

5 + 1 (87.3) with ON 6 (87.6) - 22 -o.04 0.25 

6- J {92.6) with ~ (95.3} 17 -o.25 0.25 

TABLE V 
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S l~I:: !.! E ('~ .S STTf~.SSC·E.E z.-scr:~E St~SC:JRE Z-SCC'RE RAI~ SCCf"..E Z-SCC'PE 

1/.P. 2?.P. n.th~J Y3-J -0.8115 72 +0.7167 

T • -")/ I f'..)P'}2 ; A < 1.4510 C:"l -OoOJ46 a.J .,. w ' •. t'_l .J. 1. ..• ,./ ~/ 

K.C. 25 ... 0.,)025 20..,(3 -0.4)44 104 -lo2999 
T 
~ ,J .B • 26.4 o .. 14JJ 27.5 0.5?62 114 -1.6953 .. 
~· 
s 
T . ~ a.J. 28 .. 5 0 .. 9251 28 .. J 0 .. 7014 44 1o0726 

. K.W • 23·5 -0 .. 780~1 17~9 ~0 .. 8718 t:2 0 .. )608 ~ 

J.B .. )0 : ... 239A 28.7 0.7647 ~9 0 .. 0840 

L~M .. 2C -1 .. 8949 14J, ~1 .. )695 81 ..Q.JG05 

C.K. 21~. 3 0.1262 2J.) 2 .. 0242 87 0.)743 

T.B. 25 0.,2897 18.7 0$7930 88 0.2839 

,T. S. 25 0.2897 12.5 -0.8871 64 2 .. 4539 

c.c. 29~2 1 .. 2(i0 16o2 0.1210 79 1.0976 

K.G. :6.1" -1.719{-) 1J.J -0.6639 89 0.1935 

T A.D. 2.2..1 -O.J87R 16.7 0 .. 2)39 101 -0.8915 
E 
s S.D. 19.3 -1 .. 0421 11.6 -1 o1l02 91 0.0127 
T 

T.L 2{.1 0.7397 • 1 ?. 
.i.-LQU -1.1102 97 -0.5298 

2 
'::'.M. !.').J -1.0421 12.1 -0.9946 99 -Oo7107 

x.c. 27~J 1..2<)44 1_5.8 0.00130 104 ~1 .. 1628 

L.M. 2(: .4 0 .. 6168 16.2 0.1210 96 -Oo4}94 

s.P. 24.2 0 .. 1028 !.7.5 0)+570 85 0.55.52 

L.M. 17o2 -1·5~27 1 ~ -~ 
-/· ..-' -0 .. 6720 107 -1.4J40 

R.M. 2?.Q 0,. ')I~J<J 22.1 1.r93!1 89 0.1935 

TABLE VI 
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DISCUSSION 

The principal objective of this research was to establish norms for the 

Stern Fixation Test on an elementary school population. Inspection of fig

ures one through six demonstrates general trends toward improvement of per

formance with grade level. Although the differences lack statistical sig

nificance due to limited sample size, the investigators feel that further 

investigation might establish significance. With the establishment of sig

nificant norms the Stern fixation Test would be a valuable tool for both 

teacher and clinician in screening for visual factors affecting reading. 

In investigating the relationship between Stern fixation Test means and 

subject reading levels (tables 1-5) many instances of significant relation

ships are apparent. In most instances where there was no significance at 

the o.os level, sample sizes ware small. The many instances where signi

ficance was found do support the value of the SFT in predicting reading 

problems which invol~e visual factors. Whereas we would expect good read

ers to acore well on the SfT, it does not necessarily follow that poor 

readers would score poorly. The SFT can thus serve to distinguish poor 

readers with visual problems from those with other underlying causes. 

The data supports this in that 11 of 17 groups in grades one to six judged 

to be above grade level in reading were significantly faster on the SFT 

than those on grade level group. In contrast, only four of 16 groups in 

grades one to six judged to be below grade level in reading were signifi

cantly slower on the SFT than those on grade level group. 

The question arose as to whethar those judged to be at equal reading 
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level would in fact show comparable performance on the SFT~ As illustrated 

in Table v, such a relationship is supported by the fact that five of eight 

comparisons were not significantly different even at the 0.70 level. 

The relationship was explored between performance on the SFT and the 

21-point examination. As seen in Tables VI and VII, the correlation here 

was of a low order. 

In summary, the poor reader who scores poorly on the SfT should be 

referred for a complete visual evaluation, as it ie likely that visual fac

tors are contributing to the problem. However, the SfT cannot serve to 

screen for all visual factors involved in reading. Thus, a poor reader who 

scores well on the SfT might yet have significant visual problema influenc

ing reading. With further investigation extending the SfT to larger popu

lations, it will become a tool of value for screening visual factors as 

they relate to reading difficulties. 
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Af'FSNDIX A 

STERN F::.XATICN TEST RAW DATA 

(test scor~s in seconds) 

Grade 1 e 

Grade 2w 

(1r.1de ). 

59w 42. 1~7, 1'7 
~' - l~f>. 51, 44, 50~ 52, 58, )9 

- t 
~~ .. 41., 6?, 53~ 48. 59. 7'1. _,, 70. 

51. 62, 5(-, (..,.( 62, 57. 51.. 53. 54, 71, 42. 66, 62. 1-t-1, sB, 72. 57. f:{., 58, • 
72, 58, 51. 6n. 66, C:,? 50, 58, 58, C::l 59. 59, y: 44 a~ 81, 73. 70, 58. ./4.~. . l .... ., _, . • .,), 

6?. 84, 5i. j 
~1 
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92 • 14?. 1 06. RR • 91 , 1 Lt1 , 11 0 , 11 8, 116 ~ 144, 97. 168 
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107 t 8'7 
' . R4-, 64, 94, 80, 111, ?t~. 102, 104, 86, 96. 1J6. 124, 107 t 77. 127 

'Jrade 6 .. 
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! ~ . .J • 85, 79, 8J. 
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90, 103, 72. 107, 89, 92, 86, 130, 83. t)2; 79 
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Stern Fixation rest 
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Instructions: 

Stern ¥txation Test 
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n H F 1 B w 
r n t r 
w 1 f f 

R F' c t a f 
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F s t f 
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1. "When I say Go, I want you to read each letter out loud as fast and 
as accurately as vou can . Read them in the same order as you would 
sentences." You may not point with your finger at the letters. 
2. Show the example card and have the child read all of the letters. 
Let the child hold the test at any distance they desire. When the child 
has finished rearlin~ the example card, ask him if there are any 
questions, if not say "Ready .• • r.o". 
). Start t1m1n~ as soon as you sav GO and continue until they have 
read the last letter. 
4. Mark each error on the above copy of the test by-drawing a line 
throu~h it. Each skipped letter is an error, and if a whole line is 
skipped, mark a check by it and count each letter in that line as 
an error. 
Scorinp:: 

total time in seconds to complete the test : Record the 
Record the total of all the errors on the test: ADD ______________ __ 

Add the time and errors together for the Score: 
Name _______________________________ ___ Sex: M F' 

Ar;r.e ----- Birthdate Grade in school ----------
Wearin~ p:-lasses durin.o; test: Yes No Date of last eye=exam ·-----
Have ~lasses ever been prescribed in the past: Yes No 

Read in~ level: ___ on grade levelr _____ months above .grade _l~vel.-

______ months below grade level 
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Instr.uet1on.s! 
1. ~~~;r-:~n I sa.v Go .. 1 wttnt you to read each lAt.ter out loud as fast anu 
a5 accur~tel~ as vou can. Read them 1n the SRme order as you would 
Rent~nces.» You m~Y not po\nt with your fln~er at the letters. 
2. ~;how the eJ.'"rnp1~ r:ard And nnve the child read all of the letters. 
IR~ the child hold the test at ~ny distRnce ~hey desire. When the child 
hAS flnlshed reArl1n~ the exAmple c~rdp &BK hlm 1f there are any 
questions, if not Gny "HeRdy •.• ~c". 
1. . ~t~rt tiatn~ ns soon as you sav GO and cont1n~e unt1l theJ have 
reRd UH'! lASt. lt~Lt.r.·r. . 
1.}. :·,~rk each error on the above copy of the t~!St by dra1-1lng a line 
th~ou~h 1t. V:lch s\1\lpped letter 1s an error. ~nri if a whole line lg 
sklpred. mark a check by \t and count ench letter 1n that 11ne as 
'ln error, 
~;cor 1 nc: · 
Record t•1e tot:\ 1 t lme in SP.Cond s to comple tt.~ the t.,st ~ 
Record the total of all the errors on the test: 

ADD--.... 
Aod the tlme and eJrrOl'B together for th~ Score: 

Na~e ____________ _ 

"•t:r.e ____ _ B1rthd~ te ____ ------ Grade ln school _______ _ 

We&r1M «lasses d\1!"1M test: 'i.es No Date of 1sst eye :exaa ----
Havtt 'flftssea ever been pr-eac:rtbed in the pa.I-; t: Yes No 

ReAd 1.n.c level: ___ on p:rade J ~\'al •. ___ months above .~~de. l,vel. 

_______ months below grade level 

Recording Form 2 {grades 4 and up) 
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APPENDIX G 

April 1979 

Dear Parent: 

Your child's class has been specially selected to 
participate this school year in the gathering of base line 
data for an eye fixation test. The test is the Stern 
Fixation Test, and was developed by Norman Stern, Q.D. ,. Ph.D., 
of the Pacific University College of Optometry, Forest 
Grove, Oregon . 

The test consists of the child reading out loud letters 
from a test sheet, while being timed. The test will take 
only a few minut.es of your child's time. 

There are no known risks involved to your child, other 
than those he might encounter during his normal reading 
in school. Your child's name will not be recorded on the 
answer sheet and therefore will not be identified in any 
way as a result of this project. 

When sufficient data has been gathered for this test, 
it will allow us to screen children for potential visual 
problems that might interfere with reading. 

Dr. Stern will be happy to answer any questions that 
you may have at any time during the course of the study . 

You are free to withdraw your consent and to dis
continue participation of your child in this project at 
any time without question. 

we are very grateful for your permission to allow 
your child to help us in this project. 

Child's name 

I have read and understand the above. 

Parent's signature Date 
(Relationship to child: Mother, Father, Guardian) 



A.PPENDlX 11 

May 1979 

Dear Parent, 

The second part of the Stern Fixation Test Study will consist 
of a complete vision examination and analysis at the Pacific 
University College of Optometry Clinic. There will be no cost 
to you for your child's examination. 

Upon your request the examination findings will be made 
available to you or your eye-care practitioner. Should you 
wish to use Pac ific University Clinics, any additional services 
o.r materials beyond the vision examination and analysis will 
be available to your child at normal clinic fees. 

Please call 357-6151 ext . 208 or 640-1731 or 1732 to set 
up an appointment for your child's vision examination. At 
the time of the examination please bring the following completed 
form to show your child's participation in the study . Appoint
ments.for this study will only be made until August 24, 1979. 

Stern Fixation Test Study 

Child's Name -------------------------------------------------
Child's grade as of May 1979 

Child's teacher as of May 1979 ----------------------------

I give my permission for the Pacific University College 
of Optometry Clinic to release the vision examination find
ings of my child to Dr. N. Stern, or one of his research 
assistants, for their analysis and study. 

Parent's signature and relationship to chi J 
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