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CHAPTER I 

HOW WORm ARE RECOGNIZED 

There is probably no one best way to recognize 

words. II Differences of pupils in intelligence, in physical ' 

and mental background, and Tariations in the abilities and 

interests of teachers make it ~possible to find a method 

adequate in all eases. Some children cannot profit by 

certain types ot training that are highly effective with 

others. Therefore any method or means ot recognizing 

words would be modified by the individual differences ot 

the group concerned. 

"There are two theories with regard to how printed 

;j 
II 

L 

words are recognized. 'l'he first theory, which is generally !i 

accepted by American psychologists, maintains that words 

are perceiTed as a Whole, in the same way chairs, trees 

and other objects are recognized by the total impressions 

they make upon the retina of the obserTer. There are cer-

tain distinguishing features about the shape ot a chair or 

tree that are responsible for the observer's ability to 

distinguish it from any other object that he may perceive. 

The experimental eTidence in faTor of this Tiew is that 

words are perceived Just as quickly and easily as letters 
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jl and short words more quickly than letters. •1 
,I 
11 "It has been round that words are recognized when the"".• 

II are too tar removed tor the letters to be seen. It has alsJ 
p 

i! been shown that words having the most individual torm are 
il 

II, d more easily recognized than such words as 'now' and 'no'. 
II 

li It has further been pointed out by advocates ot this view 

jj that in lite we perceive the whole tirst, then learn to 
·I 
11 analyze and distinguish the parts. This suggests that the 
!l 
II II same procedure is probably followed in observing language 

II symbols in reading. It is believed that only certain 

I
' I 
1
! letters or parts ot a word are noticed and used as cues to 

i\ recognize the whole word. • 2 

J/ "This theory has led to the development ot the word 

J/ and sentence methods ot teaching reading. It makes the 
II 
jj word and sentence the unit ot perception and the meaning 

II .I ot the words an aid tor learning to recognize and interpret 

II the printed language symbols. "3 

II 
1! "The matter ot perceiving and recognizing the printed., 

li language symbols is a progressive process which starts on 
I, 
1.
1 

a very low level with the recognition ot letters and parts 

II ot words. At a later stage in the learning, the reader can 

'I 
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II 
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:1 

apprehend the meaning ot several words during one perceptual1 

lBook, William F., "The Development ot Higher Orders ot Per~! 
ceptual Habits in Reading,• Journal~ Educational Research. 
(March, 1930), 21:3:161-172. 

2.IlU8 •• p. 161. 

_3Ibid~, p_. __ l_f)2. 
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pause because he has learned to combine them into a phrase 

or sentence which he now is able to observe and interpret 

as a whole. At a still later stage, the most expert readers 

will select and observe only the key words in a sentence 

and the key sentences in a paragraph."l 

Book enumerates the tollowing six points to increase 

recognition and reading rate. 

"The ability to read rapidly and more etticiently is 

dependent, in the last analysis, upon the correct recogni­

tion and accurate apprehension ot the language symbols ob­

served, tor there can be no real gain in speed without a 

corresponding gain in accuracy ot comprehension. The devel• 

opment ot perceptual habits which make such increases in 

reading skill possible is dependent upon a number or things 

that may be controlled by a teacher wholly or in part." 

"1. Greater etteciency in reading rate depends in the 

tirst place upon the development or proper eye habits and 

eye controls. Without this, the printed language symbols 

could not be accurately observed or correctly interpreted. 

The development or the eye habits needed to observe the 

words correetl7 may be facilitated by the use or suitable 

materials in the different grades and by seeing that this 

material is printed in appropriate torm so that it may be 

properly adjusted to the eye control that has already been 

1~ •• p. 164. 



Considerable practice on 

iar material would aid the development ot these necessary 

eye habits. 

"2. There must also be a mastery ot the individual 

words. One ot the necessary prerequisites tor increasing 

the rate ot reading consists ot perfecting the elemental 

perceptual habits involved in recognizing and interpre~ng 

the words. Greater familiarity with words, especially 

with their meaning, would, therefore, help a learner in 

:l handling the language symbols in a way that would enable 

!i 
\i him to increase his reading rate. Special drill on the 
li 'i 
i· words whose correct interpretation slows down the perceptual:' 
II 
li process, should, therefore, be given. 
l! 
li 
ii "3. Condi tiona must also be arranged so that the 
1: 

li learners will develop the perceptual habits used by the most 
\i d 

t! etticient readers. The development ot these higher orders 
!: 

II t-
Il 
li 
!I 
I• 

ot perceptual habits is aided by using material tor practice: 

which the learner can readily interpret or understand be­

cause it is well adapted to his interests and intellectual 

needs. Attending more carefully to the meaning ot what is 

read makes it easier to combine words into their normal 

thought units. Such a series ot words soon becomes recog­

nized and interpreted as a whole and just as easily as a 

single word. This makes it easier tor the learner to select 

the more important words in a sentence and at a later stage ; 
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lutely required to develop the highest order or perceptual 

habits. 

•4~ The motorization ot the words, so universally 

used in oral reading and so generally eaployed to help the 

learner in linking the proper meaning response to the print~ 

ed words in the earliest stages or learning to read, must b~ 

entirely eliminated before the highest speed in reading can: 

be obtained. Articulation ot the words, actual or incip-

ient, prevents the use or the higher torms ot recognition 

and interpretation employed by the best readers today. Ex- . 

pertments have shown that the habit or pronouncing words 

can be eliminated by the right kind ot direction and prac-

tice. It would be better, of course, it these habits had 

never been tor.med. 

•5. Greater familiarity with the fundamental language 

torms would also assist learners in developing their per­

ceptual habits. Special drill on the various sentence 

torms and practice on the more fundamental &r8DUII.atieal con• : 

structions used in the sentence would, therefore, greatly 

assist the learners in recognizing and interpreting these 

language syabols more rapidly and correctly. These di:t::fer- :: 
·I 

ent sentence torms should be observed in a paragraph sett-

ing. 

•6. A certain amount ot practice in reading tor 

s 
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speed, is necessary to increase the learners' reading rate. 

All learners must be forced to leave behind theelemental 

habits and simpler ways or observing words as rapidly as 

more complex and economical methods or obserTing them can 

be successfully used. Such practice should, however, be 

taken on materials that are familiar as to context, so 

that getting the meaning tram the selection would present 

less difficulty to the learner and would not be slighted. 

It this were done, the learners could devote their entire 

attention and energy to increasing their perceptual span 

instead or devoting some or it to the problem ot extracting 

the meaning from unfamiliar words.•1 

"To read phrases without hesitation requires quick 

recognition or words. Consequently a child's ability to 

recognize words flashed in a quick exposure device should 

be deter.ained. The cardboard device known as the •tachis­

toscope" may be used tor quick exposure ot words. For this 

purpose select ten words that have been taught recently. 

It the child cannot recognize the word in a quick flash, 

he will be unable to read it in a book without extra eye 

movsaent.•2 

Research has shown that words are recognized in 

libid., pp. 170-172. 
2Durrell, Donald D., Improvement ot Basic Reading Abilities, 
Yonkers-on-Hudson, World Book Company, New York, 1940,p. 29. 



ii 

several ways. In the initial stage individual letters are 

seen and gradually the scope expands to include syllables, 

words, phrases, and even short sentences. ~urther develop-:: 
!: 

ment may make it possible tor a reader to gain the meaning 

trom a key word or sentence. Brietly then, recognition ot 

words is a progressive development with each step depending .. 

on the one that proceeds it. 
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CHAPTER II 

KEN'f.AL AND PHYSICAL CONDITIONS OF VISION 

Physiological, anatomical, and psychological differ­

ences in individuals add up to many varied and peculiar 

combinations ot factors which have a direct effect on the 

abilities of a person to see and to read. Differences that 

are, as yet, little or only vaguely understood may even­

tually be defined and isolated as important factors in the 

mental and physical side of vision. Psychologists speak 

of eyedness and handedness and hemispherical dominance in 

the brain as possible taetors in the problems of vision. 

Further research and experimentation in these fields may 

enable vision to be more completely and accurately under-

stood. 

Center and Persons have the following to say about 

the eyes in regard to reading. 

•The importance of the eyes in reading must be ob­

vious; as it has been said, the eye is to reading what the 

hand is to writing. Eye movaaents in reading, fixations, 

and regressions are now well understood, and the successful , 

teacher ot reading will use mechanical equipment more and 

more. Eye movements must be rhythmical; fixations must be 

ot short duration and few in number; regressions must be 

eliminated; the span of recognition must be increased it 

.i 
i 



is to be tree to read with complete comprehen-

sion--that is to think with the author •. Any tailure ot the: 
'j 

il eyes to pertorm their tunction easily and painlessly will 

I
I,,, dissipate the determination ot the reader to concentrate 

,,,, 

il and will defeat instruction in reading which might other-

ij wise be expert. ttl 
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Cattell was one of' the first to investigate the eye , 

and its tunctions with regard to reading. He had this to 

say on the subJect. 

"In considering this subJect we must distinguish tour': 
r! 

operations, the time taken up by each ot which we might seei 
i, 

to determine. 

"1. The time a light must work on th~ retina, in 

order that a sensation may be excited. 

"2. The time a light must work on the retina, in 

order that the maximum intensity ot the sensation 

may be brought about. 

"3. The time required tor the light to be changed 

into a nervous impulse. 

"4. The time taken eye in the nerve and brain 

betore the light is seen."2 

lcenter, Stella s. and Persons, Gladys L •• Teachin! ~­
School Students 12 ~., A publication ot the Nat onal 
Council ot Teachers ot English, (New York: L. Appleton­
Century Co., 1937), p. 118. 

2cattell, James McKeen, Brain, (London: 
October, 1885, p. 295. 

' 
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Dolch describea ... the seeing process in a more or less ri 

technical way. 

"First ot all it is clear that seeing is done with th• 
! 

thousands ot nerve endings represented by the rods and cone$ 

crowded together on the retina. The surrace we see with 

resembles to some extent the surtace ot a hair brush, but 

is canposed ot many more points much more closely crowded 

together, each point nevertheless distinct trom every other•: 

To see anything we must use a great many ot these points, 

or nerve endings. For the perception ot even the simplest I 

object, hundreds ot them must work tog~ther. Thus every 
H 
il perceptual image is a coordination ot these nerve endings. 

!l Each ditterent coordination, or pattern ot these hundreds 
li 
\i or thousands ot endings, results in a ditterent meaning. 

The more often a particular coordination is practiced, the 

more quickly the meaning follows. For instance the more 

otten we see a person's tace, the quicker we recognize that 

person, and the more otten we see a word, the quicker we 
1 recognize it.• 

"These tundamental tacts about seeing, throw a great 

deal ot light on the reading process. In reading, printed 1 

matter, it is elear that we are using the nerve endings in 

1Dolch, Edward William, ~ PsxcholoSf ~ Teaching ot Bead~ 
ing, (Chicago: Ginn and Company, 1931 , p. 127. 



a horizontal strip of the retina right across the central 

most sensitive part (the fovea). In both good and poor 

reader the line ot type looked at stiaulates a strip all 

across the retina. The ispression upon the retina ot one 
.. 

is the s~e as that upon the retina ot the other. But good 1i 
'I 

readers can read more ot this strip than poor ones can. Th~ 
difference is that in the case of the good reader a greater : 

number of nerve endings are trained to work together. 

Therefore we say he sees more at a single fixation. Hence 

he requires fewer fixations per line."1 

"The conclusion, therefore, must be that skill in 

reading, which is essentially speed in word recognition, 

means the training of the retinal nerve endings to work 

together on the letter torms and the letter form combina­

tions, which makes words or word parts.•2 

"The more familiar the group ot stimuli become, the 

more stimuli that can be handled at one time and the wider ' 
3 the recognition span that can be used in reading.• 

"In the light of this explanation, it is clear we 

must take with great caution the claims that we can produce.' 
I 

!i a general increase in recognition span or train the eye to ~ 1 
,, 

'take in' more at every fixation. It is true that praotieei, 

libid., P• 128. 

2Ib1d., p. 12g. 
3~., p. 130. 

il 

I/ 



II 
d 
'I 

II 

': with flash cards and quick exposure devices produces greatet 

speed in their use, but the quicker perception can be ex­

plained in various ways. In the first place, practice with'! 

flash cards and the like trains the child to a concentration 

of attention in that kind of situation, which is found to 

get better results in all flash card work. Second, quick 

practice develops special methods of perception which tit 

the case and which work in any similar situation. Third, 

the words or phrases practiced on certain syllables wbich 

I! appear in many other words or phrases in English. It these ,, 

\i syllables are noted in the process of recognition, they 
I, 1 
~~ will help in recognition of other words." 

i! "lac tors in the Reading Process. 
1: 

H 
li 
j, Factors in the Reader 
li li 1. Intelligence 

:; 
l 
I: 
[I 
I' 
I' ., 
,, 
i 

II 
il 
11 

li 
II 
\\ 
ii 

1 

2. Word knowledge 

a. Knowledge ot meaning 

b. Skill in recognition 

3. Eye-muscle habit 

Factors Changing with each 

Reading Situation 

1. Interest and attention 

Ibid., P• 130. 

f;l... 



2. Purpose and attitude 

3. Difficulty of material 

a. Vocabulary 

b. Style 

c. New idea~ 

Result in: 

1. Recognition, or perception span 

2. Number of fixations 

3. Duration of fixations 

4. Regressive movements 

5. Rhythm 

6. Amount ot comprehension and reaction."1 

Eames has the following to_ say regarding the process 

of reading and the factors which lead to reading difficulty. 

"Reading is a psycho-physical process that begins 

with the word to be read and passes through various stages, 

among which are the transmission of light tram the several 

parts ot the word to the eyes, the formation ot a real image 

of the word on each ot the two retinas, the stimulation ot 

the retinal end organs, the transmission of neural energy 

to the brain where the fusion of the image from each eye ll 
ti 

into one mental image takes place, the transmission of neural :\ 

energy trom the visual areas to the (lett) angular gyrus 

and ends with the recognition of the word. It also involves 

coordinated innervation of the oculomotor, abducent, and 

libid. t p. 138 -
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trochlea nerves, as well as the cervical sympathetic. i/ 

I! 
•This takes time. There are m.anJ factors that may 11 

li 
increase the time consumed in the act of reading, among the!! 

more common ot which are the following. 

1. ExternallJ the illumination may be so low that 

time is required to gain sufficient stimulation 

from the retinal image to affect the rest of the 

visual and recogaition system adequately. 

2. Errors ot retraction in the eyes may make it nec­

essary tor compensatory muscular, or interpretative\) 
II 

activity, requiring additional time tor adjustment 1\ 

II and appropriate stimulation and image formation. 'I 
II 

This is especially true of hypermetropia, in Which !1 

ii 
a measurable amount of excess contraction of the !i 

11 

ciliary musculature must be made. 

3. Detects and deficiencies ot the ocular muscles and ii 
!i 
H 

their innervation may introduce slowing or the pro-11 

cess while compensating adjustment is made. 

4. Detects ot the visual fields and deficiencies ot 

tusion may also introduce a lag in the transmissionj\ 
I! 

ot the nervous impulses requisite to reading or ii 

seeing. ~ 
li 
" 5. Detects or diseases ot the retina, optic nerves, I! 
'! 

chiasm, and tracts, or the lack of appropriate 

elimination from them ot waste products may 
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il 
If 

restrict or slow the process as the neutral dis-

charge passes through these structures. This may J, 
i ~ 
IJ 

apply equally well to the mid-brain, the occipital !j 
II 
II ,, 
1: 

lobes (vision) and the area in Which memory and 

recognition ot words appear to be located. Re- il 

gardless ot the reader's opinion as to localizatio1 

he must admit that the process of seeing and re- lj 
/, 
II 

cognizing takes tiae, and it it takes time to see 'II 

and recognize letters and words, slowness in doing IJ 

il 
li 

I! 
so must affect the ability to read. It a person 

I· 

II is slow in recognizing words, he must be slow in 

II recognizing phrases, and such s~owness must reduce 1 

I 
:I 

the speed of reading. So much time may be required\[ 

tor recognition of components of sentences that the/l 

thought of the sentence and its recall • ., be 

influenced adversely.•1 

I' ~I 
I 

,. 
II 

For many years, psychologists have recognized the ii 
I! 

tact that poor readers generally make irregular eye moTe- II 
il 

i' aents. 'l'he good reader makes tew fixation pauses as his 1: 

il 
eyes move from the beginning to the end of a line or print, !I 

while the poor reader makes many more fixations per line. il 

Some educators have assumed that the eye movement is a \1 

II 

1 Eames, T.H., •A Study ot the Speed of Word Recognition,• 
Journal!! Educational Research, (November, lg37), pp. 181-1 
187. 

------ I -- --~1·=-o-.c-·.-c-oo .. c= 



II 
11 :lC 
'•\ 

I • . "' 

~~ _--~~~~--=-c=_o__ ~,, ___ ~~-~-=-=~~-
!j 
1: significant factor in causing poor reading. Accordingly ii 
li 
II deTicea and machines have been developed to cultivate 1j 
'i 

rhythmic eye movements and to improve the speed of reading J! 
i! 

"Samuel Renshaw reports t.provement in reading akillj! ,, 
d 

by use of tachistoscopic methods in which 

ot words and phrases is stressed."1 

i' 

rapid perception II 
j: ,, 
i' 
!' 

II 
"The work of investigators who use devices such as 

the Metronoscope to provide eye drills has been widely il 
jl 
II 

publicized. It is assumed by many readers of popular mag- d ,, 
II 

azine articles that these devices have been proved to have !/ 

'I validity and general usefulness. Of course the poor read- i' 
'i 
" :! 

'i er does make an unnecessarily large number ot fixation 
I 

pauses per line. However, when he 
li 

is given an opportunity ji 
II 

to read much interesting material, chosen in accord with 

his ability and adapted to meet his improved status during :i 
li 
II a remedial program, his eye movements almost invariably !1 

improve and the number of fixation pauses· decreawes."2 

"Cattell rates comparative difficulty in material 

as follows. The statement being relative in view of the ij 

,, 
tact that he considers individual differences, light, col~, 

type form, etc., as having a marked etfect on any e:xperi- II 

ment. 

lwitty, Paul, Reading~ Modern Education, (Boston: D.C. 
Heath and Company, 1949T, p. 188. 

2~., P• 188. 
ii 
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"Letters are slightly more ditticult to grasp than 

the numbers, every combination ot numbers making a number 

that gives 'sense•. Not as many words as letters can be 

u 
;I 

I
'! .9 ~ 
\ l ; 
/, 

-"'t==-=c.c_~~ 
I. 
I! 
J! 

II 
ii 
II 
I' 

il 
:/ ,, 
II grasped at one tiae, but three times as many letters When I! 
li 
t! 

\'1 

" 
they make words as when they have no connection. Twice 

as many words can be grasped when they make a sentence as Ji 

j: 
When they have no connection. The sentenc~ is taken up asji 

.I 
ii a whole; it it is not grasped, scarcely any ot the words 11 

are read; it it is grasped, the words appear very distinctJj 

This is also the case when the observer constructs an 

inary sentence from the traces he has taken up.•1 

li 
imas-ti 

,I 

II 
II 

Buswell came to the following conclusions in an ex- li 

pertmental study. 
!; 

il 
II 
il 

"Eye-voice span means the amount the eye leads the li 
'I 

voice in oral reading. This is as much as 7 or 8 words in II 

a mature reader and much less in the immature reader. II 

"A positive correlation is shown between rapid readi~~ 
ii 
'I 

I! 
and a wide span. 

"The evidence here is perfectly clear that a wide i! 
ii 

eye-voice span is a characteristic ot rapid readers tor :1 

subjects ot all grades ot advancement tram the second grad~\ 
ot the elementary school to the college. 

"It has been shown that some good readers in the 

lcattell, ~· £i!., pp. 311-312. 

II 
l! 
'I 

I 
il 
il 
(j 

li 
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li 
:J 
H titth grade have an eye-voice span as wide as many high II . . ,, 
I' school pupils. It it is possible to develop a wide eye-voic1 
II 

~pan in the first four years ot school it would be an aid no~ 
1 1i 

only to quality ot reading but also to rate.• i! 
i ~ ,, 

"Increase in speed ot silent reading is encouraged by \\ 

simple narrative reading, aided by speed tests given otten 

enough to keep the chi~d's attention on the need tDr .rapid 

i: 
!l 
il 
'I 
jl 

reading. However, rapid reading is not encouraged in situa- [[ 
ii 

tiona where it is out ot place. Children with faulty habits,J! 

such as lip movements and whispering, are aided in 

their difficulty by suitable exercises.•2 

ii 
overcomin~t 

ii ., 
II 

Sutherland's investigation at Butler University with :1 ,, 

125 students enabled her to draw the following conclusions 

in regard to perceptual span and rate ot reading. 

"The results ot this investigation indicate that per-

:I ,, ,, ,, 
H 
II 
il 

II 
II 
I' 
ij 

ceptual span is related to rate ot reading and to rate ot I; 
Jl 

perception. They also indicate that training directed at theiJ 
li 

improvement ot perceptual span and which accomplished this II 
!i 
!i 

end may also improve rate ot reading and rate of percepti-on. !j 
I. 

The results regarding the etticiency ot training in perceptu4t 

span upon improvability in reading rate by direct instruction! 
I are inconclusive. There is a suggestion that the groups that! 

lBuswell, Guy T., "An Experimental Study ot the Eye-Voice 
Span in Reading," Supplementary Educationft M'nggrapha, 
(Chicago:University ot Chicago; December,~20 ,17:53-62. 

2Durrell, .suz., .£ll., P• 9. 
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II 
I! had previous training in perceptual span, made taster initial: 

progress in improvement in rate than a comparable group that 

had not had training in perceptual span.•1 

The eye is ot utmost importance in reading. Any fail- i' 
:I 
I, 

ure ot the eye will defeat any attempt to increase reading I' 
:! 
li 
I· 
li 

ability. It is an organ sensitive to light. Its reaction is I! 

governed by the strength and the duration ot the stimuli. 

The coordination of' nerve endings and the speed with which 

they react controls the transmission ot the impulses to the 

brain. 

Practice in these :f'unotions and familiarity with the 

stimuli leads to mare accurate and rapid coordination. De­

tects or diseases ot the eye and its coordinating parts are 

detrimental to efficient use ot the organ tor reading or any 

II 
I! 

1: 

other purpose. 1: 

The phJsical aspect ot the stimuli can have a positive r: 
I' 

or negative e:f':f'ect on the ability ot an individual to compre- i! 

hend its meaning. 

All of' these factors further complicate the physical 

and mental conditions ot vision. 

lsutherland, Jean., ~elationships Between Perceptual Span 
and Rate ot Reading,~ Journa1 At Educational Eaxohologx, 
(September, 1946), 37:373-380. 

j: 
tl 
11 
li 
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CHAPTER III 

TYPES OF TACHISTOSCOPIC DEVICES 

!: 
li 

li 
li 
!. 

lr 
I' According to Webster's Unabridged Dictionary a tachis-!

1 

·toseope is: an apparatus tor giving a brief but accurately 

measureable exposure to visual objects, with a view to dis­

cover the tiae - rate and time - conditions ot their apper­

ception. 

To tultill all requirements of the definition a tach-

istoscope would, ot necessity, have to be a complex device 

with mechanical means ot measuring an allotted span ot time. 

A more modern conception ot tachistoscope is any device that 
i' t: 

will allow a very rapid view ot the desired words or phrases •II 

Perhaps the simplest device of this kind is the flash 1

; 

! 

card. The major difficulty with this device is that the rate!: 

ot showing is not constant, hence the results cannot be so 

accurately measured. 

The cardboard tachistoscope developed by Durrell is 

economical device that employs a shutter instead ot a blank !: 

card. I. little practice by the teacher should enable a tair-11 
li 

ly constant speed to be developed. il 

The Flashmeter is a more elaborate device equipped witt 

a photographic shutter with which it is possible to set an 

exact rate. As in a camera an expensive shutter makes it 

possible to adjust the speed to include very rapid exposures. ll 
!i 

:.' .;> 
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An added advutqe ot thia device is that it can be emplo;red li 
I! with much larger groups or- pupils than is possible with ji 

either preceding devices. II 

i ll:, The most elaborate device and the most written about r 
1: the Metronoscope. _, ft is described by Taylor as follows. I 

"The Metronoscope is a triple shUtter tachistoscope. ii 
A Universal Dwaore Motor with a gear reduction ot 50 to 1 I! 

II 
moves both the roll ot reading material and the shutters, but1: 

i' 

the mechanism is so arranged that the roll and the shutters 

may be operated separately. 

li 
I! 
ji 
!· 

"The shutters operate on a system of cams. 
jt 

An,. shutter:; 
J I 

can be shut and locked independently. When all 
II 

shutters are li 

unlocked they open and close inter-mittently, in a lett-to-

right sequence. A control sWitch enables the operator to 

make the following adjustments: 

a. One lett-to-right operation of the shutters 

while a line ot print is exposed. 

b. Three lett-to-right operations ot the shutters 

while a line ot print is exposed. 

c. Continuous operation ot the shutters while the 

roll remains stationary. 

I, 

I' d 

d. Continuous unwinding ot the roll in an unspacedi 
I! 

movement, and I! 

e. Continuous rewinding ot the roll in an unspacedl! 
.I 

movem.ent. 
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•The roll is spaced automatically by means or an elec­

tric contact roller unit and a series or small holes near 

r 
II 
/! 
I! 
I' 

ii 
the right hand margin or the paper roll. If the control 1 

switch is set at space one on the dial (a) when the roll is 1: 
i· 

inserted, (b) after the roll has been reversed, or (c) atter :1 

it ••• been wound continuously, the roll slips into place 

automatically, so that the printed line is exposed in the 

proper position in the windows. 

•The exposure time, or speed of the presentation, de­

pends on the speed of the instrument, Which is regulated by 

setting the speed dial at the appropriate point. The number 

ot words to be presented in a line depends on the grade 

level and nature ot the reading material. In the story rollsll 
I; 

the DUIIlber closely approximates the DUIIlber of words per lin• II 

in a textbook of the same grade level. li 

"The reading rolls are inserted in the case in much !i 
II 

the same way that music rolls are inserted in a player piano .jl 

li 
II 

They vary in length. Many are long enough to carry several 

short stories or selections. When all the material on the 
I 

roll has been presented, the spacing mechanism stops automat-! 
I 
I 

ically. To re-wind the roll, the control switch is set at 
II 
J, 'Re-Wind'. 
'I 

•Yrom the discussion it is seen that the Metron-0- II 
ll 
!. 
I! 

Scope is yersatile and lends i tselt to all sorts of teaching i: 
'I 

and drill in the classroom. Any type ot printed material j. 
'I 

li 
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or pictures may be presented on the rolls. The shutter com-

binations enable the teacher to present this aaterial in a 

great variety ot ways, not only tor teaching, drilling, and 

testing, but tor corrective reading of all types in cases of 

reading disability. The instrument permits adequate control 

ot the total reading situation, and yet requires very little 

attention on the part of the operator unless the procedure 

is to be varied during the presentation ot a ro11.•1 

Whether we agree or not with total use of tachisto­

scopic device, we must be aware ot the immense t.provement 

made in the devices theaselves. 

I( 
I, 

il 
II 
I, ,, 

' 
The tachistoscope was first mentioned by A. W. Vollcmani 

i! 
in 1859. An early type was described by Pillsbury as follows~ 

"The early tachistoscope was provided with two double 

convex lenses. This was enclosed in a wooden case, with the 

necessary doors tor adjusting the lamp and inserting slides, 

and an opening in front through which the cylindrical lens 

I 
! 

:I 
holder proJected and which it fitted tightly. Imaediately t: 

I! ,! 
before the lens tube was placed in the shutter, a Bouch and 1: 

Lomb pneumatic photographic shutter, an oil lamp was used tor II 
!\ 

light source.•2 

Another device which is not truly a tachistoscopic 

lTaylor, Earl A., Controlled Readins,(Chioago: The University 
ot Chicago Press,l937), p. 155. 

2Pillsbury, Walter B., "A Study in Apperception,• American 
Journal~ Psychology, (1897), 8:315-393. 
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device but which is used in conjunction with them may be 

worthy of mention here. Center and Persons describe the 

opthalmograph which helps indicate troubles that may be 

corrected by tachistoscopic means. 

"The opthalmograph is a camera which photographs the 

movement ot the eyes while the student reads. The principle 

ot this c~era is based upon the taet that rays ot light 

projected upon the corneas ot the eyes will be reflected. 

These beams can be used to activate a sensitized plate, the 

photographic film, and to make images upon the film. Rays 

ot light are projected from two sources to the eyes. These 
., 
II 

corneal reflexes are then focused by means of two telescopic II 

lenses into a camera in which a 35 mm. tilm is maving actuate~ ,. 

by a synchronous motor at the rate of halt an inch per aecondll" 
il 

"The student is told to read a standardized tactual !I 

selection. 
i: When he has finished reading, he is asked a aerie• 

ot questions on the material read. The exposed film is out 

from the unused part in a light proot case and developed. 

The photograph will show graphic parallel records ot the 

movements of the reader's eyes."l 

li 

H 
i1 ,, 
q 

All tachistoscopic devices have two things in common; 1: 

i' 
the means ot presenting stimuli rapidly, and the means ot 

lcenter, s.s., and Persons, G.L., Teaching~ School Stu­
dents to Read, (A Publication ot the National Council ot 
Teachers or-English; New York: D. Appleton-Century Company, 
1937), P• 119. 

'I 
I 

'· 
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II 
\i ,, 

l
1

i 
controlling the duration ot such stimuli more or less accur- i! 

I. 

ately. The finer the control in each case the more complic-
1 

ated the machine is. In many cases the type of machine used li 
r 

has to be governed by the mercenary factor of What funds are li 

available tor investing in mechanical aids. 

I! 

11 
1: 
!: 
II 
l: 
I 

i: 
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CHAPTER IV 

THE CASE FOR THE USE OF TACHISTOSCOPIC DEVICES 

In this chapter and the following one the writer has 

selected representative views trom various experimental re­

ports as to the ettecti veness ot tachistoscopic devices. As i; 
j', 

noted betore, it is .impossible to say with certainty that anyll 
I 

one machine or method ot using a machine is the one best mean* 

of increasing visual perception. 
1: 

In all cases the experimentt 
1: 

ors are able to see good and bad features in the use ot mech-i: ,, 
anical devices. However, in the opinion ot same 

the good outweighs the bad, while in others {Chapter V) the 

reverse is true. j! 

The writer will make no attempt to classify the follow~ 
ing nine recommendations tor the use of tachistoscopic device~ 

II 
other than to record them in the chronological order ot their!' 

writing. 

;. 

li 
I' 
i! 

II 
I. "Real objects, pictures, and nonsense drawings were\i 

shown to three observers tor moderate times (10-60 sec.)~ 
i: 

Exact reproduction by drawing, sometimes supplemented byli. 

written description was then required. Stress was laid II 
lj 

upon introspection ot the observing and reproducing con-I\ 

sciousness. Each observer devoted to the work about ·· 

torty hours, distributed through ten weeks. 

"Ability to reproduce increased with practice, al-



though the increase was rapid at first and slow later. 1! 

1! 

The greatest gain ot tinal over initial ability was 44~;/i 

the least 6~. 

•The chiet reasons tor the practice improvement 

were: 

,, 
li 
I' 
II 

I\ 

I! 
·' 
:I 1. Confidence and •doing one's best' replaced dis-li 

couragement and 'giving up'. 

2. Familiarity with the material lessened the 

difficulty. 

I 
il 
I 
I. 

I! 
I! 
II 

3. The observer learned where and how to distribut' 

attention ettectively. 

4. More efticient methods of work were adapted, 

tricks of counting, naming, grouping, etc., 

were discovered and used. 

5. Regular and detinite procedure replaced hap­

hazard unorganized procedure. 

•In no case did practice increase the ability or 

even tendency to visualize. The best reproducer ot 

visual impressions was the poorest visualizer, and re­

lied almost wholly upon verbal cures tor recall. 

•our results show that the ability gained is very 

specitic.•1 

lroater, w.s., •The Etteet ot Practice upon Visualizing 
and upon the Reproduction ot Visual Impressions,• ~ 
Journal ot Educational Psychology, 1911, 2:11-22. 

I! 
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I il 
II. "Twenty-nine second grade public school pupils, ot II 

1: 
I' 

both sexes, were given daily tor 17 weeks a ten minute ii 

exercise in the rapid obserYation and reproduation ot 
jl 

li 
I! 
p 

various visual materials - letters, digits, words, geo- i! 

metrical figures, etc., 

"The chiet results are (1) the improvement trom 

drill is rapid at tirst, then slow, save that (2) the 

I' 

!: 

group or children classified as 'poor' made a slower i: 
il 

and more prolonged improvement by Which they ultimately 1
1 

;I 

came to surpass the group classified as 'medium'; (3) 

the etteot ot the drill seems to be clearly persistent 

even atter 41 weeks ot no practice. (4) University 

students, tested without special practice are superior 

to second grade pupils, with 3 months' practice, though 

the best group ot pupils surpasses the poor group ot 

students. (5) Boys surpass girls and men surpass women 

in visual apprehension. (6) There is a direct, though 

small, correlation with age. (7) Individual ditterence~i 
i! 

are marked.(8) There is a distinct correlation between :1 

ability in visual apprehension and school standing. 
\I 
h 
p 
I! 

striking general rise in the school grades ot the pupils~ 
li 

(9) In the term following this drill work there was a 

seemingly due to the formal drill exercise. (10) A il 

special test by the Aussase method (Binet's card-or-

objects) showed that the practiced children were super-

li 
I. 

II 
I· 



ior in recall and description to their unpracticed 

schoolmates when tested some ritty weeks arter the 

termination or the special drill.wl 

=-=r== ,, 

III. "The data obtained in the experimental work with 

the Metron-0-Scope indicate that controlled reading i' 

1: 

il 
i! 
ll 

develops the accurate mechanical adjustments of the 

eyes which are essential to rapid reading. By eliminat-!
1 

II 
ing the periods ot contusion which result trom uncoordin* 

ated eye activities, inequalities in duration or tixa- !\ 

II tiona, .laclt''9f .lateral ~ontrol,. excessive number of 

fixations and regressions, probably due to narrow span 

p 

lj 
I. 
!i 
I 

of recognition and irregularities of binocular fixation, Jl 

i, 

it aids the child in concentrating on the interpretation ii 
I 

ot the material under consideration. i 
I 
d 
il "The tendency is not only to reduce the reaction 
I 

time but to broaden the recognition span. It is true 
1: 
i 
I! that the span of recognition is dependent, to a large ,, 
il extent, on the physiological structure ot the eyes, and 11 
jl 

the majority ot subjects cannot, therefore, be taught 

to read a line ot print with just three fixations. On 

the other hand, experiments show that the breaking of 

the line into three exposures tends to broaden the span 

lDallenbeck, K. K., "The Effect of Practice Upon Visual 
Apprehension in School Children,• Journal~ Eduoationa1 
Psxchologx, 1914; 5:321-334, 38?•404. 

i! 
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ot recognition, which in turn tends to reduce the 

ot necessary fixations and regression.•1 

IV. "Initial and final measurements of reading compre-
i! 

hension and reading speed (The Iowa Advanced Silent I, 

Reading Test, Forms A and B, together with a test devise~ 
tor the purpose ot the experiment) were given to 22 ex­

perimental and 20 control subjects of college grade. 

Between the initial and final tests, the experimental 

subjects were given periodic practice in identifying 

forms, in reading sense and nonsense materials, and in 

responding to true-talse statements. The practice mat-

erials were exposed tor critical time intervals. 

I· 
J! 

li 
/,! 

ji 

li "On the final tests the experimental subjects made li 

a residual gain over the controls ot 4% in reading com- ii 
I' prehension, and a residual gain of 24~ in reading speed. i 

Twelve days intervened between intial and f'inal tests. • 2 li 
jl 
j; 
1; 
i' 

V. "The Metron-0-Scope is recommended tor initial in- 11 

I, 

struction and corrective work. The following advantages j: 

have been cla~ed tor this device, either by the manu­

facturers or by those who have used it. ,-

li 

lTaylor, Earl A., Contfglled Reading, (Chicago: The 
ot Chicago Press, 1937 , p. 156. 

Universit* 

1: 

2weber, c. o., "The Use ot Tachistoscopic Exercises in the 
Improvement of Reading Speed," Psychological Bulletin, (Oct­
ober, 1937), 34:533-534. 

I• ,, 
li 
I 
r! 
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il 
II 1. Each line or print is exposed in such a way II 

that the pupil lll!lY learn to control the eye ~~ 
II fixations in a rhythmical lett to right dir-i
1 

II 
i! ection along the line. 

2. Regressions are prevented because the sec-
i' 

tiona or the line already exposed are block- :i 

'I ed orr by closed shutters. 1.1 

li 
1l 

3. An accurate return sweep may be conditioned ji 

ll 
li 

by the manner or exposure. 

4. Maximum concentration and more rapid react- !I 
'i 
il 

ions to printed material are encouraged be- 11 

cause ot the recommendation that the speed 

ot presentation always be slightly raster 

than the average reading rate ot the group 

or individual being trained. 

5. Vocalization and lip movemen~ tend to be 

eliminated because these become almost im-

II 
li 

!I 
:I 
!! 

value il 

possible at the higher rate ot speed. 

6. The machine is considered to have high 

as a motivating device tor all children and 

especially tor older boys and men who need 

remedial treatment.•1 

l! 

1cason, Eloise, MechAAi,al Methods !!t Increasing !.Q!. ~ 'i 
~ Readins, (New York:es.chers' College, Columbia Univerilty*j 
!943) t p • g • :1 

j: 
;j 

'i 
- __ ~;: -
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li 
II 
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II ,I 
II 

II 
~ 

I 
i 

YI. "It is true that the novelty of the instrument 
I 

serves as a motivating tactor in the students pertormanct 
!I 

at tirst, and also that they permit much greater comtrolq 
!1 
" ot the teaching situation than do non-mechanical devices~ 
:I 

The instructor know exactly what the students are read- !i 
;I 

ing and how fast they are reading it, tor he completely ,: 

controls the nature ot the material and the rate at whicl 

it is shown.•1 ~ 
II 
'I 

VII. "Fitty-six men ot the Battelle Memorial Institute, !1 
I' 
II 
I, 

il 
a metallurgical research laboratory in Columbus, were 

given two training periods per week tor 15 weeks. The II 
il 
I[ 
h 
ii men were chemists, physicists, engineers, etc. About 

two-thirds held doctorates or engineering degrees. 
d 
;I 

The 11 
il 

training sessions comprised about 25 exposures each and 11 

were giTen on Tuesdays and Thursdays at 5:15 to 6:00 P.K~ 
Such time ot day was certainly not the beat time tor sucl 

work, since complaints of fatigue at the start ot the 

sessions were frequent. It was impossible to arrange 

!I 

/j 

II 

il 
any other time so the work went on. Had it been poss- jj 

I ible to double the amount ot this training, we are con- 1
1 ,, 

tident the results would have been much better. This 

experiment ran trom November 30,1944 to Marc~ 2, 1945. 

!Triggs, .lrances,Orolind, Remedial Readtns, (Minneapolil: 
The University ot Minnesota Press, 1943 , p. 84. 

!I 

I 
II 
II 
!I 
lj 

•, '-



•Thirty-one citizens ot Arlington, a residential I 

li 
suburb, met two evenings per week tor the saze sort ot ij 

training. This group coaprised lawyers, physicians, 11 

teachers, business men, housewives, and a tew high schoo~ 

students. The main training materials used were number ail 
or 5 to 9 digits at exposures or trOll 0.1 to 0.01 aec- ~~~ 
onds, with some English words, Magyar words and geomet- 1 

ric torms. Two torms ot the Robinson-Hall standardized II 
!I 

II 
1\ 

tl 

silent reading test tor college students we~e given at 

the start, at the middle, and at the end ot the 30 

training sessions. Tables 4 and 5 ·give the reading // 
:i 

speeds in words per minute and comprehension percentiles!!, 

II tor college treshmen. 

TABLE 4 

•Increases in Speed and Comprehension in 

Silent Reading trom Tachistoscopic Training 

(Battelle M.aorial Institute: N-56) 

Mean at Mean at Mean at 
beginning middle end 

Nov.30, '44 cTan.l5, '45 Mar .2, '45 
Speed words per 

313 minute 262 294 

Percentile 44 61 '11 

Comprehension 
52 67 85 Percentile 

Gain 

51 

2'1 

33" 

I! 
ii 
II 
ij 
!i 

il 
I• 

li 
il 
IJ 
' 
!i 
II 
li 

II 
!I 

II 

I 
I, 
II !, 
i! 
I! 
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II 
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TABLE 5 

"Increases in Speed and Comprehension in 

Silent Reading trom Tachistoscopic Training 

(Arlington Group: N-~') 

l4ean at Mean at l4ean at 
beginning middle end 

Nov.30, '44 Jan.l5, '45 l4ar.2, '45 
Speed words per 

minute 246 278 288 

Percentile 34 52 60 

Comprehension 
Percentile 44 62 77 

Gain 

42 

26 

33" 

-The Battelle group gained 33 percentile ranks in 

coaprehenaion, the average moving trom the 52nd to the 

85th percentile. Speed moved up trom the 44th to the 

'1st percentile. Practically the same resul,ta were ob-
11 
I 

tained in the Arlington group. The top quintile ot each1i 
:I 

group added about 100 words per minute to speed and i1 

I' 
changed comprehension troa mediocrity or slightly betterll 

il 
!I to the top tenth ot the standard for college freshmen. :: 
li 

Standards tor upper classmen and graduates are not avail~ 
ij 
j, 

able for this tests. 

•In view ot the tact that this ••all -.ount ot ll 
II 
'I 

training gave the subjects only a low level or skill ;, 

with 8 or ~ digit numbers at 0.02 second exposures, it i~ 
q 

tair to assume that tar greater effects on reading wouldi: 
~ -~~ ~---~ ~-- ~~~ ~~'-~- '~-- ~ .. -~-'~'~~-- ~ -=c=c-~;1. 

lj 

II 
II 
" 
\I 
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be shown it the pure visual tor.m training had been 

doubled or tripled. 

"As a further check on the influence of' tachisto-

scopic visual tor.m training an experiment was set up 

II' 

I 
I 
I 

I 

I 
i 
! 
\I 

II 
II 
jl 
·I I, 
II 

in the city ot Gary, Indiana, in which 100 six year old !I 
II 

II 
children were given three training sessions per week 

'I 

One hundred ij 

il 

traa early September, 1944, to June, 1945. 

additional children ot like age and grade were studied 

as controls. The three exper~ental groups were select•~ 

trom three schools, representing different socio-econom-\1 
!I 

II 
ic levels. 

"There is every reason to believe that this work 

will have tar reaching significance tor primary educa-

:, 
!I 
!I 
II 
:I 

tion, particularly tor its effects upon reading, spell- !I 
ji 
:I 
l! 

ing, and skill with numbers. Preliminary results are 
·I 

confirmatory of this assumption. The Gary experiment li 
I' represents the first attempt to give this type ot train-:1 
il ing to whole classes of unselected first grade children 'i 

II and to observe its effects upon scholastic achievement, :: 
I 

not only immediately, but tram the follow-up as the 

children progress to higher grades. No detrimental 

visual effects have been observed to date (May 1945) 

I 
il 
!I 
I 

!I 
·I 

contrary, tar-point II 
:i 

consequent to such training. On the 

tachistoscopic training may prove to be an important 

means ot helping to combat the high increase, in the 

past two decades, in the incidence ot adventitious 
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!I 
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!I 
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d 

myopia. r 
II "From still another type ot experiment we are able !1 
II 

to show that tachistoscopic Tisual form training pro- 1/ 

II 
duces other important benefits to other visual functions~ 

tor example, with tachistoscopic training, there is a il 
II 
i! 

significant and large increase in the form-field of the 11 

\1 
II 

two eyes. The :form :field is defined as the solid angle /\ 

within and beyond the anatomical macula in which an ob- 11 

serTer is able to ·see shapes. 

"Early in the war, the loss ot liTes and slowly 

replaceable and costly equipment :from i~ability to 

identity aircraft, ships, tanks,etc., as :friend or 

i! 
:I 
:i 
ii 

II 
li 
II 
I· 

enemy, became a tirst order concern tor us and our allie~. 
In January, 1942, a proposal was submitted to the Bur- II 

.I 
I' eau ot Aeronautics or the Navy Department tor the devel-JI 
d 

opment and use o:f group training by tachistoscopic :J 

methods. 

~ior to this time many systeas ot recognition• 

,, ,, 
\I 

ll 
II 
!! q 

training had been tried. Practically without exception \1 

they were based on analytical methods conducive to II 
i! 

piece-meal or disjunctive seeing. Pictures, silhouettes~ 

and models were shown and it was expe.pted that pilots, Jl 

bombardiers, gunners, etc., would memorize them. II 
:1 

"The so-called W E F T system (wings, engine, tuae-// 
'i 
II 

lage, tail) is an example. Too frequently when the plan'! 
:I 
d _ ---~--- __________ ----~ ____________ :cc-=-------=---=,==c~~~, __ - = . --if 
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tairl;y well aastereJ u -

I' 

or side view of a plane or ship was 

the same craft seen forward or att was unrecognized. 
I 

"The situation in the Navy was summarized (1942) 
! 

by the aOIIllllanding otticer of one ot our largest training!! 

-ir bases. He said summarily that he had tried every jj 

known method ot recognition training, with no success, 

and turther that he doubted that any method could be 

et:tective. In contrast (1945) a recognition officer 

from a carrier with a year and a halt ot active duty 

reports, •We have never tired a shot at any o:t our own 

stuff and never missed a shot at the Jap.' 

"For the attainment ot the maximum skill in the 

visual perception ot forms, wholes must be seen rather 

than a succession o:t discrete and disjointed parts. 

Briet exposure is one item in forcing the perceiver to 

il 

il 
l.j 

II 
li 
!! 

'I 

!I 
!I 
il 
il 
!I 
II 
II 
il 

II 
ii 
I· il 

Skill in aggregating !I 
:l 

see shapes coherently, unitarily. 

the sub-units within the total lattice comes with the 

active effort ot making seeing a species of handling 
!I 
]: 
II 
!! 
!I response. The motor or effector thus come to transform !I 
II 
Jl the sensory impression patterns into a more stably 
II 

structured :field. Visual :form perception becomes :treed 1/ 

il 
tram such limiting :factors as position, size, bright- I• 

II 
lj 

ness, characteristic o:t the performance ot the untrained~ 

The trained perceiver actually utilizes a different set !I 

ot functions from the untrained. The change is a 
/i 
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transformation analogous to (or possibly identical with) 

the change ot the tension movements characteristic of 

low orders of manipulatory skills to the tluent, accur­

ate and effortless ballister movements of the virtuoso. 

Tachistoscopic training is thus certainly not a mere 

memory process, dependent as some psychologists have 

asserted principally on the frequency of impression. 

Sheer repitition alone is incapable of producing the 

reorganization of the art of perceiving aa.)es wbich 

leads to high order of skill. The results in Table 6 

are typical of the Navy training program. 

TABLE 6 

"Group Tachistoscopic Training -

Navy Preflight Cadets 

i 
-I 

(I 
I' 

i:, 
!I 
II 

!i 
i! ,, 
:l 
f! q 

Percent ot planes* 
and ships correctly 
identified. 

N - 323 
Cumulative percent 

Cadets 
(Session 15) 

N - 272 II 
Cumulative percent 1[ 

100 

90 

80 

70 

62.5 

60 

50 

22.5 

2.5 

30.3 

66.6 

88.9 

96.6 

98.8 

100.0 

Cadets j; 
(Session 50) 1\ 

12.5 

74.7 

94.6 

99.3 

100.0 
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*Forty slides were shown at 1/25 second on Session 

15; 40 at 1/75 second on Session 50. The pretest aver­

ages ot the two battalions betore training showed no 

significant ditterences. Many ot the views of planes 

used in the tests were not seen previously in the train­

ing sessions. 

~inety-tive percent of the 272 cadets correctly 

identified 80 per cent or more ot the planes at 1/75 

second exposures. One fourth ot all the cadets correctly 

identified go per cent or better. Only 1 percent tailed 

to get approximately three out ot tour correct identitica-

tions. 

"Untrained American and British pilots given a 

similar test on operation aircraft succeeded at 1/25 

second exposures, in one correct out ot three. 

"Suppose the views or· planes and ships were shown 

tor three seconds. Would not all ot these men now make 

much higher scores ot correct identification? The answe~ 

is in the negative. The trained perceiver sees more 

-ccurately in short than in long exposures. For the un-' 

trained increasing the exposure time not only does not 

help but frequently hinders accurate perception. Sculp- ·· 

tors, painters and architects know that the longer the 

look, the less you see. Tests ot a number ot otticer 

groups at 1/50 and 1 second exposures gave practically 
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unsataous reports that the shapes were easier to aee 

and more certain at the shorter exposure tiRe. 

"In tachistoscopic training the kind of reaalt 

secured will depend, like the acquisitio~ of any skill, 

on the proper use of the method, and on the realization 

that sufficient time and training must be given to ex­

tend skillful pertoraance to or beyond the shoulder of 

the curve of improvement. When this is done there is 

little or no forgetting. 

"There is ~ple evidence of the present and future 

importance ot increasing functional visual proficiency 

in seeing forms, sizes, positions, distances, etc., by 

tachistoscopic methods. 

Swmnary 

"1. Sol Finkelstein, in many respects the greatest 

of the lightning calculators, increased by trBining his 

ow.n super-performances, reducing exposure times by a 

third to a halt in some instances. 

"2. University students were trained to equal and 

in specific instances to exceed Finkelstein's world 

records. 

"3. The trained perceiver differs from the intrained :, 

aainly in that he uses a different set ot functions. As 

skill approaches virtuousity sensory features recede and 

the process becomes essentially motor • 

<10 
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"4. In tachistoscopic work the exposure time/length :: 

ot material relation is a function of grouping and field 

organization in perception. Concepts such as the •span 

or attention' or 'span of visual apprehension' must be 

specified in terms of the developmental level of the 

skill of the perceiver. 

"5. The limits of improvement from training by 

tachistoscopic methods are undetermined. The control of ;I 

motivation and the active restructuring of the visual 
d 

field by the perceiver seem to aet the limits of ~prove+ 

men t through training. 

"6. Tachistoscopic training with digit patterns pro-; 

duces marked increase in reading comprehension and speed~ 

measured by standardized tests. It enlarges form fields, 

in the vertical as well as the horizontal meridians, and 

assists in the reduction of myopia. 

"7. Used in Naval Aviation, the method has made a 

useful contribution to the more accurate and speedy 

identification of air planes and ships.~1 

VIII."The same technique used during the war to teach 

aviation personnel to spot and recognize aircraft at the 

first glance is now being used to train Air Force Off­

icers to speed up their reading. 

lRenshaw, Samuel, "The Visual Perception and Reproduction of · 
Forms by Tachistoscopic Methods,• Journal~ Psrchology,(l945), 
20:219-232. 
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fi "The ott ic ers, including generals • are taking turns :I 

going to classes in a Reading Improvement Laboratory 

under the direction of' Major B.E. Prater. After six 

weeks spent in the laboratory the officers find that thef 

can read on the average from 50~ to 60% taster than be­

tore they entered. They can go through their mountains 

of' 'paper work' much faster. 1: 
li 
1! 

"First step, when an o:t':ficer goes to the laboratory •. 

is to photogl"aph his eyes while reading. This is done 

with a scientific instrument called the opthalmograph. 
., 

The film record made by this instrument shows the number~: 

ot stops made by the eyes in reading a line of type, and
1 

the number of times the eyes backtrack to re-read a di:t'f'~ 

icult word or phrase. It shows up irregularities in 

rhythm of eye movements. 

"Basic to the new technique of' reading is a scheme '' 

tor increasing the span of' What the eye takes in at a 

single glance and the shortening of' the time required 

for that glance. For this the tachistoscope is used. 

This machine flashes slides onto a projection screen. 

At first, the machine is set so that each slide is seen 

tor 1/25 of a second, the length of' the shutter click 

when you are taking a snapshot with your box camera. 

Later the time is cut to 1/100 of' a second. At the be­

ginning of practice the slides contain numbers of five 

~~------- ·------- --~ ---- -
-------~ ----------- -------------. --·------ ----------------------- ___,.._ 
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digits. The reader is soon able to recognize any ot 

these numbers in 1/25 or even 1/100 second. But the 

idea is to train the eye to cover a greater span in the 

same brief instant. So he next tries six digit numbers 

and gradually works up to seven, eight and even possibly 

nine digit numbers. 

"This technique was worked out by Dr. Samuel Rensha~ 

at Ohio State University to train men in tlash aircraft 

recognition. 

"While the reader is lengthening his eye span, he 

is at the same time breaking up any faulty reading habits: 

ot pronouncing, either aloud or silently, the individual · 

digits, it just can't be done at that speed. You have tQ 

learn to recognize by sight alone. 

"This is what the tast reader must do with the 

printed page. He must take in a phrase as a whole and 

not pay attention to individual letters or syllables. 

"Otticers in the Reading Improvement Laboratory 

spend 30 minutes a day with the tachistoscope. Work is 

individual; each has his own tachistoscope and works at 

his own speed, improving at his own rate. For the next 

30 minutes they move to another room to practice with 

the reading rate controller. This is a machine developed! 

by Dr. Guy T. Buswell at the University ot Chicago. It 

is equipped with a metal screen that slides down the 

( .. 
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page ot a book at a regular rate, covering up wbat the 

individual has already read. 

"Next step is to carry over the habits learned on 

machines to tbe day-by-day reading tor work or pleasure.,, 
I, 

This the otticer does by reading one page on the reading 

rate controller and then turning ott the machine and 

reading the next page in tbe nonaal way.•1 

IX. "The most helpful procedure tor increasing speed 

ot word recognition is to use flash-cards or tachisto­

scopic exposure. One should start with one syllable 

words, printed one on a card. The card can be exposed 

in a single tachistoscope or by covering the card with a 

blank one which is withdrawn and quickly replaced. The 

time ot exposure should be less than halt a second, so 

as to prevent more than one look.at the word. At first 

words should be short and ot ditterent shapes, such as 

pill, here,pony, and cart. As skill it quick recogni­

tion is gradually acquired, words ot the same general 

configuration may be used in groups, such as hall, bill, I; 

kill, and tell. Longer and longer words can then be in-:: 

troduced, until the reader bas developed to the point 

where be can recognize immediately words like 'opposite' 

and 'superiority'. Similar short exposure practice 

lnavis, Walter E., "lmproving Reading Speed," Science~ 
Letter, (Science Service Inc., Washington, D.C., July 1&, '49), 

-- 5~~ -~3_:~~~ .. - ------ --·- - -·· . . ... - . - -~ :c. 
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should also be given in the reading ot short phrases 

such as 'to me', 'in the house', and from the store•.•1 

"According to Dolch, 50 percent ot the running 

words round in school reading material are repetitions 

ot only 220 different words. He has published the list 

which consists entirely ot prepositions, conjunctions, 

adjectives, adverbs and verbs. He reports that three 

or tour weeks ot practice on recognizing these basic 

words at sight produced remarkable improvement in read­

ing especially in speech and fluency. Improvement in 

comprehension also took place because the pupils no 

longer needed to waste energy on these common words and 

were able to concentrate better on getting the meaning. 

This list ot basic sight words is very useful to remed­

ial teachers. 

"When tlashed exposures are used as a method tor 

improving speed ot word recognition, there is a possibil~ 

ity that the skill acquired in reading the cards may not! 

carry over to the reading ot the same words in connected 

material. This danger can be avoided by giving the 

pupil, atter each tlash card drill, connected r•ading to· 

do which includes the words that have been practiced in 

isolation. When this is done, there should be no ditt-

1Harris, Albert J., How to Increase Reading Ability,(New York: 
Longmans, Green and Company, 1950), pp. 329-330. 





CHAPTER V 

THE CASE AGAINST THE USE OF 

TACHISTOSCOPIC DEVICES 

The following seven writers put forth various argumentf 

against the .use or tachistoscopic devices. These writings 

have been arranged in the chronological order of their pub­

lication. 

I. "One conclusion to be drawn from the variety of 

experimental results is that we are capable of seeing 

'at a glance' much more than is ordinarily supposed; 

hence we could probably learn to read much taster than 

we do. Beyond this conclusion it is difficult to gener-. 

alize from several different opinions.•1 

II. "The following possible disadvantages of the Metron~ 

0-Scope have been mentioned by those who have used it: 

1. The reader probably makes more than one eye fix­

ation each time a shutter is dropped to expose 

the reading material. Although the material 

is exposed rhythmically, there may not be a 

corresponding rhythm of the eye movements of the 

reader. 

lpayne, Cassie S., The Derivation of Tentative Norms tor 
Short Exposures ~ Reading, (Cambridge: Harvard University 
P~e~s, 1 g~o_l_! __ p. 8. __ =O----'n~--=- ~- _ -"' _ 
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"2. As only one-third ot a line is exposed at a time~; 

and the rest is blocked ott, it makes it diffi­

cult, it not impossible, to use cues from peri­

pheral vision which may be or importance in a 

typical reading situation. 

"3. The material is usually presented at a uniform 

rate or speed throughout the selection, whereas 

studies have shown that good readers tend to 

vary the rate and number or fixations in accord-: 

ance with the character or the material present­

ed. This uniformity might be helpful to certain, 

individuals but detrimental to others. 

"4. The relation or comprehension to speed probably 

needs further study when using this instrument, 

Directing attention to speed might interfere to 

some extent with habits or comprehension. 

"5. The grouping or phrasing which the individual 

might naturally use may not correspond to the 

grouping ot the words as they are presented by 

the machine. This tactor might be very importan~ 

as an individual rereads a selection at increas-

ing rates or speed. 

"6. Adjusting the speed tor a group or pupils is an , 

especially ditticult problem as speed or reading: 

and ability to comprehend ditter greatly in a 

·' p ':.f: ( j 
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typical class. The tact that the rate ot read­

ing is 'set' by the machine, raises the possibil~ 
,, 

ity that the speed used may be inappropriate tor' 

a number ot individuals in the group."l 

., 
III. "In general the writer concludes that the two meth-'' 

ods used in beginning teaching made no statistically 

significant ditterence in the number ot words learned. 

"There is a general·. 'trend favoring the basic method' 

in delayed recall in class A, and in both torms ot recall 

in class B. 

"While other studies have shown that quick percept­

ion is an ettective method ot systematic review this 

study shows that quick perception is ot no value in init~ 

ial teaching.•2 

IV. "Devices tor Rapid Recognition ot Words. 

Accurate, rapid perception ot words and phrases is i! 

an asset in reading. Many children look half-heartedly 

at words and do not master a recognition vocabulary to 

the point where they can quickly identity tamiliar words~ 
il 

The remedy,. however, is not neces•arily practice with 

tachistoscop• or tlashmeter. A~ore vigorous, vital, 

lcasont Eloise, Mechanical ~ethods ~ Increasinf the Speed i 

91. Rea<ling, (New York: Teacher's College, Columb a University~ 
1943)' pp. 9-11. 

2Prario, V.S.,"An Evaluation ot a ~uick Perception Method in 

~~=~=~=~- _l:~~~~t~~h!:t~!~~-!~:_~tl~fi~riiti~~i8~~e •: .~~~~~l=~~~~d ~.•c=. _ -t: -
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instructional program with provision tor wide reading 

ot familiar vocabulary in many situations would seem to 

be the more natural way to promote accurate perception. 

•It may be that as a motivating device tor discour· 

aged, disinterested readers the tlashmeter exercises may 

serve as a 'shot in the arm•. This committee, however, 

takes the position that canplicated machines such as the 

tlashmeter, the Metron-O·Scope, and the opthalmograph 

are not necessary equipment tor the classroom. It de­

cries the indis~riminate use ot gadgets and machines in 

the teaching ot reading and advocates more natural and 

informal methods closely related to actual reading. It 

believes that available money can be more wisely used in 

furnishing additional supplementary books and library 

copies tor children or in providing workshops tor teach· 

ers."1 

V. ~echanical devices which are both diagnostic and 

instructional include the metronoscope, the tachistoscope, 

and the tlashmeter. The objection generally made to 

these instruments is that they represent an artificial 

reading situation and so tar as has been determined, pro~ 

duce no better results that have been secured by the use 

ot ordinary classroom materials. Furthermore, these 

laee17, Althea, "Development ot .. Beading Vocabulary and Word 
Recognition,• Fortr-Eishth Yearbook ot the National Society 
ot Education~. Part II. (Chicago: UniV'irsl~y or dhl"as_()_ Pre~:ss, 
IV4VJ; ·PI>; i?2~nz. ··· ·· -
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devices can be effectively used only by especially 

trained personnel. 

"Therefore, the yearbook committee recommends that 

the mechanical devices be reserved tor use in reading 

clinics and psychological clinics in school systems. 

Pupils should be adequately supplied with reading mater­

ials and other types ot essential equipment before 

schools are justified in providing regular classrooms 

with mechanical devices. Even then it is doubtful 

whether time on the program is sufficient to allow for 

their use. •1 

VI. "But may not the process be accelerated by Judicious 

use of pacing devices such as the Metron~O-Scope? Sev­

eral experiments suggest that little is gained by the 

use ot such devices.•2 

In these experiments there was little or no import ... 

ant differences. 

VII. "Use of Mechanical Devices 

The limitations of these instruments (Metron-0-

Scope, tachistoscope, and flashmeter) apply also to thei~ 

use in instruction. The objection, in general, is that 

lWhipple, G., "Desirable Materials, Facilities, and Resources 
for Reading, Fortx-Ei~th Yearbook ~ !a! National Society 
2t Education, ~II, Chicago: University of Chicago Press, · 
1949), pp. 147-171. 
2witty, P., Readins in Modern Education,(Boston:D.C.Heath and 

. flom.p.&n¥ ,. 19491., ~P •. J.Sa.. ~ _ ~ .. ....:. ·~~~c~c.... - --- --
~~~t~n University 

S(;~~ool of Education 
Library,; 



they represent an artificial situation. In same in­

stances a pupil must acquire certain highly special 

techniques in order to deal with the instrument which 

are not called tor in ordinary reading. For ex~ple, 

with a tachistoscope, a pupil must learn to disregard 

the moving parts and the noise. A more serious deticien~y 

is that learning to recognize thought units when exposed l 

in a tachistoscope is likely to be a very dif'f'erent per-· 

f'ormance f'rom recognizing the same unit in a body of' coni 

nected printed •aterial. In such devices the phrase is 

neatly framed. by itself' and the whole task of' isolating 

it, by oneself', in the body of' a sentence, is not provid~ 
\ 

" ed tor. The sharply timed appearance and disappeal!ance ; 

of' the phrase is also a kind of' aid which the ordinary 
:i 

printed page does not unfortunately, provide. It is con4 
:i 

c ei vable that a pupil may bee ome very expert in reading ;I 

phrases from tachistoscopes and still.be quite unable to: 

read ordinary sentences and paragraphs in though units."~ 

"The metronoscope has certain advantages over the 

other types ot tachistoscope and f'lash device. In the 

metronoscope, connected materials may be presented one 

phrase at'J.a time. Indeed quite a long selection can be 

presented at a predetermined rate, one phrase at a time. 

lGates, A.T., 1h! +-yrovement ~Reading, (New York: The Mac-' 
millan Company, 1950 , p. 351. 

.-.... 
• :: .i< 



It is argued that children rapidly learn to do ordinary 

reading by thought units because the skill is built up 

by pacing. 

"Theoretically, this argument is largely false. 
:1 

What the pupil can learn to do very well in responding td 

the metronoscope is to read phrases when they are separ-
'i 

ated by a space and automatically presented one at a tim., 
:I 

in a carefully prearranged form. It is obvious that whe~ 
lj 

the child takes up his book, the phrases do not pop into 

view one at a time across the line in carefully arranged 

order. 

"One can learn to do the whole task practiced by 
i: 
I' 

the Metronoscope and still be tar 

skill to read by thought units in 

short of possessing th. 
'I 

'II ordinary reading."l 

•In some instances a very unusual device may have a 

special value merely because, being new, it may remove 

the pupil's teeling that the remedial method is the same 

old thing and will result in the same old failure. In 

general, the elaborate mechanical devices should be re­

garded as last resorts to be used when other methods 

have tailed or when there is some tangible reason tor 

selecting them at an earlier stage."2 

1 ~·, P• 352. 

2 Ibid • , p. 354 • 
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The maJor objections to the use of mechanical devices 

are that (1) they represent an artificial situation calling 

tor techniques not required in ordinary reading, and (2) the 

gains made by use or these devices could also be obtained by 

more conventional methods, thereby treeing the money involved 

ror more or the ordinary classroom materials. 
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CHAPTER VI 

PROCEDURE IN USING TACHISTOSCOPIC DEVICES 

Following are some suggestions that have been round 

satisfactory in the use ot mechanical devices. The same in­

definite factors, individual differences, are present here 

perhaps in a lesser degree, however, since the teachers are 

primarily concerned. Arter practice in the use ot mechanical ' 

devices to present material in a classroom it is conceivable :' 

that the teacher would tind modifications ot these suggestion$ 

better fitted to his particular methods or presentation~ 

•With the trend on remedial work away trom special 

clinics and toward the practice ot having each teacher handle 

the retarded cases in her classroom, there has come less de­

pendence on mechanical contrivances as agents ot remediation. : 

However, in all justice, it must be admitted that the Metron-, 

oscope, which focuses attention on meaning units at a high 

rate ot speed, tends to interest children in the middle and 

upper grades, and promotes certain improvements in their com­

prehension and retention. The 'nuisance value' ot any mech­

anical phrase prolector is high."1 

Taylor lists the following suggestions in the use ot 

1Adams, Gray and Reese, Teachinf Children 12 ~~ (New York: 
The Ronald Press, Company, 1949 , p. 409. 
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the Metronosoope. The writer thi~ however, with minor 

changes the same rules could be utilized with any of the 

mechanical devices. 

I. •Positive Suggestions tor Children 

1. Sit directly in front of the instrument, if possf 

ible, and eight to ten teet from it. Twenty 

teet is not too tar away it your vision is norm­

al. 

2. Make yourself comfortable; keep your body re~ 

laxed and quiet. 

3. Give your eyes a chance to get into correct 

habits of reading, with a rhythmical lett-to­

right movement. 

4. Read the material shutter by shutter. It you 
il get lost, omit a few shutters, and then catch up 1

; 

with the instrument. 

5. When reading orally, say the words quickly and 

keep the voice low. 

6. To improve your reading: 

a. Work kinesthetically on the words which are 

difficult tor you. Record each word on a 

card tor your card catalogue; after looking 

up the meaning and pronunciation and using 

it in a sentence, learn these words so that 

you will know them When the roll is presented: 

again. 

' 
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b. Ask questions when the meaning of the content 

is not clear. 

c. Help the teacher record your percentage of 

accuracy and the number of lines read per 

minute. Be ambitious to t.prove your record 

daily. 

II. "Positive Suggestions tor the Teacher 

1. Secure a reading-graph tor each subject before 

training begins. 

2. Have available the records ot latest oral and 

silent reading scores tor each child. Spelling 

scores also are indicative ot the type ot diff­

iculty in the individual ease. 

3. Select the roll according to the grade level or 

the individual or group with which you are work­

ing. Do not repeat a roll too often, tor memory> 

is bound to affect results in ter.ms or percentage 

ot accuracy. 

4. Have each individual read orally. It the aocur-' 

acy or reading the material tram torty or more 

shutters is 85 percent or over, the instrument 

can be increased in speed. 

5. In the case or poor readers: 

a. Read orally while the child reads silently. 

Set the instrument at a lower speed. 
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b. Use a pointer to further aid word reoognitionw 

Stop the Metron-0-Soope frequently it neoess-,, 

ary. 

c. Work on many ot the words kinesthetically. 

Put them on individual cards tor drill pur­

poses. Give phonetic help. 

d. Concert readi~g of instructor and child is 

often helpful. 

e. Let the child aid in the creating of content 

for a new roll • 

6. Group reading. 

a. Let each child have an opportunity to read 

at least once a day. 

b. Record the name of the child, the roll used, 

the date, speed of reading and percentage of 

accuracy. 

e. Make a straight line for each shutter read 

accurately and a cross tor each one contain­

ing an error or errors. Record as many of 

them as possible. Let the groups help you 

to remember, so that the individual child 

will know what his standing is. At least 

tort7 shutters should be read if percentage 

ot accuracy is to be figured from the data. 

d. Set the instrument at a suitable speed tor 



each child. Have his past record before you. 

e. Be sure that each child keeps his card cata­

logue up to date. Check him constantly on 

the pronunciation and meaning of words. 

t. When not recording, watch the position ot 

each child and compliment those who maintain 

good posture. 

7. New rolls: Use the same technique as when intro~ 

duoing a ~ story trom a book. 

a. Read a portion aloud to the children and let 

them originate possible endings. 

b. Read aloud only the most difficult words as 

the children read the roll silently. 

c. Study the new words, look them up in the dic­

tionary, and so on. 

d. It the roll is intor.mational, question the 

children about the subject matter. Use pic- , 

tures to create interest. Atter reading the 

material, have the children question each 

other about the content. Let them list 

points learned from the reading. Ask them 

to read additional material in the library 

on the same subject. 

a. From time to time cheek progress with stand-

t: 
.,\ ' 



ardized tests and eye movement photographs."1 

The rules for using mechanical devices are fundament­

ally the rules or good attention and attitude ot the pupil to 

the material being presented and the usual rules ot adequate 

preparation by the teacher, coupled with a thorough knowledge' 

or his pupils. 

1Taylor, Earl A., Controlled Reading, (Chicago: The Universitf 
ot Chicago Preas, 1937), pp. 158-159. !' 
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CHAPTER VII 

TESTS USED FOR APPRAISAL OF 

TACHISTOSCOPIC METHODS 

In the following pages the writer has attempted to 

indicate some ot the standard tests used in connection with 

tachistoscopic methods of teaching reading, also to give a 

tew selected samples of intor.mal tests. 

By utilizing these tests and other informal ones to 

tit the occasion an instructor could cover the testing sugg­

ested by Eames as follows: 

"1. A standardized reading test. 

2. Non-standardized test ot phrase reading. 

a. Picture test. 

b. Flash card test. 

c. Flashmeter test. 

3. Test of ability to phrase in oral reading. 

4. Test ot recall on the Metron-0-Scope. 

5. Observation of eye movements. 

a. Crude observation of eye movements in a mirror. 

b. Reading graphs obtained with the Opthalm-0-

Graph."l 

1Eames, T.H., "A Study ot the Speed of Word Recognition," 
Journal ot Educational Research, (November, 1937), 31:3:181-87. 



The following are some of the standard tests used: 

I. For early grades: 

1. Betts Ready to Read Tests - Keystone View Company,l934.' 

2. Classification Tests for Beginners in Reading - Web­

ster Publishing Company, 1933. 

3. Durrell-Sullivan Reading Capacity Test - World Book 

Company, l 937. 

4. Gates Reading Survey, The - Bureau of Publications, 

Teacher's College, Columbia University, 1926. 

5. Metropolitan Readiness Tests - World Book Company, 1933. 

6. Monroe Aptitude Tests - Houghton Mifflin Company, 1935.: 

'1. Reading Readiness Test - Educational Test Bureau, 1932. 

8. Sangren Information Test for Young Children - 1926, 

World Book Company. 

II. For Upper Grades: 

1. Cooperative English Test, The; Reading Comprehension -

2. Diagnostic Examination of Silent Reading Abilities,T.he­

Van Wagenen and Doorak. 

3. Metropolitan Achievement Tests - World Book Company,l933. 

4. Modern School Achievement Tests - Bureau of Publica­

tions, Teacher's College, Columbia University, 1931. 

5. Progressive Achievement Tests - Southern California 

Book Depository Ltd., 1931. 

6. Reading Readiness Tests - Southern California Book 
---



•• 
Depository Ltd., 1931. 

7. Stanford Achievement Test - World Book Company, 1929 • 

B. Unit Scales Attainment - Educational Test Bureau, 1932. 

i-- tr'll 
'· ...... 

III. For Establishing Reading Level 

1. Gates Silent Reading Tests - Bureau of Publications, 

Teacher's College, Columbia University, 1926. 

2. Instructional Tests in Reading - Public School Pub-

lishing Company. 

3. Iowa Silent Reading Tests - World Book Company, 1932. 

4. Sangren-Moody Reading Tests - World Book Company, 1927. 

The following are tests of various types taken from 

informal tests of Goodlight: 

"I. Q.u1ok Word Percep;ion Test. 

1. meat 2. 

1. hair 2. 

1. shark 2. 

1. hide 2. 

1. pack 2. 

1-. stall 2. 

1. store 2. 

1. smash 2. 

1. harm 2. 

1. deep 2. 

(Form A) 

beet 

steep 

store 

home 

sack 

crawl 

gaze 

snatch 

hard 

leak 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

meal 

aheap 

storm 

hare 

sail 

drawl 

glare 

catch 

balm 

leap 

·------­
-·--~- ---- ----- ---- ·-·------



1. woke 2. soap 3. soak 

1. strike 2. choke 3. stride 

1. drug 2. drag 3. brag 

1. found 2. hound 3. bound 

1. blew 2. chew 3. stew 

1. peach 2. perch 3. parch 

1. square 2. quaint 3. quail 

l. daisy 2. daily 3. dairy 

l. peach 2. plum 3. grape 

1. rack 2. crock 3. rock 

1. gown 2. dress 3. grown 

1. squat 2. squash 3. quart 

1. cable 2. marble 3. maple 

l. stock 2. storm 3. stork 

1. gale 2. jade 3. wade 

1. ji.ngle 2. juggle 3. jungle 

1. salmon 2. shark 3. whole 

1. banquet 2. bouquet 3. blanket 

1. walrus 2. walnut 3. walker 

1. autonum 2. autumn 3. antonym 

1. onion 2. tomato 3. radish 

1. co:t":t"in 2. cotton 3. steel 

l. parade 2. pocket 3. parrot 

==---:==-=::::::=::::::-~~--=-=--=====-



1. motive 

1. maintain 

1. study 

1. ancient 

1. healthy 

1. graceful 

1. curious 

1. scatter 

1. master 

1. collect 

1. despair 

1. single 

1. oppose 

1. difficult 

1. stupendous 

1. renovate 

1. comparable 

2. •osque 3. mosquito 

2. mountain 3. mounted 

2. steady 3. sturdy 

2. anxious 3. ancestor 

2. wealthy 3. weary 

2. grateful 3. hateful 

2. turious 3. spurious 

2. spatter 3. scamper 

2. murder 3. turther 

2. connect 3. column 

2. repair 3. repaid 

2. sickle 3. signal 

2. opposite 3. opponent 

2. dif'f'erent 3. difference 

2. tremendous 3. momentous 

2. separate 3. delegate 

2. comtortable 3. commutable"! 

"II. ~Recognition~ Meaning. (Form A) 

() animal 

() bag 

() :t'ish 

() to pull 

()to eat 

() to hit 

() tree 

() bird 

()bird 

()plant 

()to motion 

()to gather 

() strong wind()vegetables()to 
sprinkle 

lGoodlight, G.L., "Evaluation of' Exercises in Rapid Word 
Recognition with Meaning," Unpublished Me:s·t:er' s Thesis, Bos­
t.QJ:LJJll.iversity, l.9~=IU 58 •. 
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()low coat ()to Jump ( )veletable ( )uglty ()to kill 

()meat ( ) to make wet ()dress ()insect ()to tix 

()to look ( )truit ()animal ()beauty ()not easy 

()go slow ()stone ()feast ()rich ( )dif'f'erent 

()to hurt ()flower ()season ()old ()very great 

()to jump ( ) fish Of' ish ()strong ()at ease 

()to grab ()bird ()wild ()a very ()apart" 1 

. forest high hill 

"III. Word Classification !ila Rhyme Clues. 

Directions: Write 'F' if' the word is the name of' a flower, 

or 'B' if' it is the name of' a bird. Listen 

first to the word that rhymes with the one to 

be flashed. 

Clue ~Flashed -
1. carrot parrot 

2. hazy daisy 

3. park lark 

4. tork stork 

5. beagle eagle 

6. hilly lily 

7. hose rose 

a. dobbin robin 

9. pail quail 

10. fancy pansy"2 

1 nJA.' P• 60. 

2Ibid •• ~--=~---------

, ... C" 
o~ .. 
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•rv. ~Classification !l1h Clues. 

Directions: These words are related to the weather. Each 

word will be shown slowly and the meaning ex- · 

plained. Read each one aloud. The second 

time, when all the words are flashed quickly, 

something will be said with each word. If 

the statement is true write 'T' and it the 

statement is false write 'F'. 

Clue Word Flash -
1. Arter a stor-m, we sometimes see a -------------rainbow. 

2. Mixed snow with rain or hail is ---------------sleet. 

3. Another name tor pouring rain is --------------mist. 

4. When snowflakes tall s owly, it's a -----------blizzard. 

5. Bouncing frozen rain is -----------------------hail. 

6. A very strong wind is a -----------------------breeze. 

7. When the rain falls, the sky is ---------------cloudy. 

a. A soft gentle wind is a -----------------------gale. 

9. A short tall or light rain is a ---------------shower. 

10. When the sun shines, the weather is ----~---~--tair.• 1 

•v. Word Classification without Clues. 

1 

Directions: These words tell about things to eat. write 

'M' it the word is saae kind or meat or write 

'D' it it is a dessert. 

.!2.1!·, P• 69. 

,, 

# .................. 
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Word Flash 

1. Jello 

2. cookies 

3. sausage 

4. bacon 

5. beef' 

6. pastry 

7. pork 

a. pie 

9. custard 

10. hara"1 

•VI. Verbs - Ant onus ~ S.IJlonDS 

Directions: If' the word clue means the same as the word 

f'lashed, write 'S'. If' the word has a dif'f'er­

ent meaning than that of' the word f'lashed, 

write 'D'. 

Clue 

1. mimic 

2. lend 

3. appear 

4. pull 

5. gather 

6. f'ail 

7. f'righten 

1 . 
Ibid., p. 74. 

Word Flash 

imitate 

borrow 

vanish 

haul 

collect 

succeed 

scare-

.~ <.~. 
Oci 



a. act 

9. smile 

10. beg 

1 !h.!!. , p • 84 • 

=o-=--=--=-==t;c:ho. -==========··cc""=== 

Word Flashed 

perf'orm 

f'rown 

urge"1 

I 
u 



CHAPTER VIII 

SUMMARY AND CONCLUSIONS 

Summary 

1. Recognition is a progressive development with each 

succeeding step dependent on what goes before. 

2. The eye is ot paramount importance in reading. 

Practice in using the eyes makes tor more accurate and rapid 

coordination. Detects or diseases ot the eye and neural sys­

tem are detrimental to its efficient use. 

3. Tachistoscopic devices aid in increasing visual 

perception by demanding close attention to rapid, measureable 

exposures. 

4. Mechanical devices tend to eliminate wasteful in­

efticieneies in visual perception. Possibly more intensive 

use of mechanical methods and lead to a situation where 

response is almost automatic. 

5. The main objections to mechanical devices are based 

on the artificial situation developed and the expense ot the 

equipment. 

6. Procedures in using mechanical devices are, in gen­

eral, rules of good teaching. 

7. The tests used with these devices are the standard 

'''jj'!. 
1\.J 

reading tests and informal tests adapted from the subject 

matter being used. 
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The writer found that much has been written on the 

subject of tachistoscopic methods of increasing visual per­

ception and increasing reading speed; but that the major-

ity of the literature referred to a relatively few original 

experimental works. The arguments are fairly evenly divided , 

between favoring and repudiating the effectiveness of tach• 

istoscopic methods and devices. Apparently much more orig­

inal research is necessary to prove, conclusively, the value 

of tachistoscopic methods. 

Most of the experiments assume that these means ot 

training are directly associated with the standard means ot 

increasing reading ability and perception. Renshaw, on the 

other hand, believes that tachistoscopic training develepa 

a different set of functions than those normally used in 

basic reading training. If this is found to be the case, a 

new field of experimental endeavor remains to be explored 

with tachistoscopic methods and devices. 

Conclusion• 

The writer draws the following conclusions from his 

review of previous research: 

1. There is no definite proof of the effectiveness 

of tachistoscopic methods and devices. 

2. Experimentation and research has not been exhaust­

ive enough to draw any final conclusions. 

7_1 
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3. There is an extensive field to be further explored 

before tachistoscopic methods and devices can be completely 

accepted or rejected. 
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