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vas concluded that hypothesis test training and repeated reading
training led to improvement in reading skill and perhaps a
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Teaching High Speed Word Recognition Skills

Patricia Rawerts Dahl
Bloomington Schools

Abstract

This program operationalizes a method for teaching high speed
word recognition through training on more sophisticated decoding
strategies, At the present time most reading methods tend to
focus on initial skills, The method repbrted here focuses on
training the student to use minimal visual information while
making maximum use of contextual cues in wo;h recognition, The
emphasis is on directing attention away from decoding so that it
can be directed toward extrapting meaning from the passage, The
techniques and skills employed can be used in the classroom with
a broad spectrum of students,

A 2x2x2 factorial design was used with students reading at the
second level vho were randomly assigned to one of eight groups.

The first experimental factor consists of the use of hypothesis/test
training in which the subjects.are trained to use context as an

aid in high speed decoding., The second experimental factor consists
of repeated readings training which gives the subject pratice in
using reading as a wholistic process. The third experimental

factor consists of isolatad word recognition in which the subject




is given extensive practice in recognizing words flashed with a
projector, _

The results indié;ted that children trained in hypothesis/test
procedures were significantly better on eight of twelve dependent
variables, Repéhted readingzs training also produced significantly
better performance on seven of the twelve dependent variables.
Isolated word recognition led to no significant improvement in
reading performance.

Tt was concluded that hypothesis/test training and repeated
readings training led to improvement in reading skill and perhaps
a combination of the two is efficacious, but that isolated word!

recognition training is not effective.
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Introduction

Most of the reading research effort, up to the present time,
has been directed toward understandinz and facilitating the
beginning reading process and current reading methods tend to
focus on initial skills. The research reported in this study tests

three different methods for teaching intermediate reading skills,

The methods and their interactions which were tested were the
hypothesis/test, flashed word, and repeated readinss methods.

Hypothesis/test method, This method based on a partial model

of word recognition (Samuels, 1970) trains students to ﬁse tﬁe kinds
of decoding strategies which intermediate and fluen£ readers are
probably using, There are few, if any, studies in the literature
attempting to train students at this level., Possible reasons for
the dearth of resesarch on training intermediate and fluent reading
processes include; reading, as a covert process, is difficult to
study; descriptions of the word recognition process appear to be
in conflict (Gough, 1972; Kolers and lewis, 1972; Cattell, 18f5);
and until recently we did not have exrlicit, testable models of
recognition and information processing (Williams, 1971), The
recent ardvances in models of recognition, reading, and information
processing (Singer and Ruddell, 197C; Davis, 1971) have been most
useful in sugpesting explicit pedagogical approaches for teaching
more sophisticated reading strategies,

The partial model of word recognition is not an entirely new

idea. In many ways it is similar to the Halle and Stevens (196L)
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analysis by synthesis model of speech recognition and to Bruner's
(1951) hypothesis testing and Solley and Murphy's (196C) trial and
check, Ryan and Semmel (1969) have also written aﬂout the word
recognition process in which they state, "Ekpectancies about syntax
and semantics within context lead the reader to form hypothesis which
can be confirmed or not confirmed with only a small portion of the
cues available in the test (p. 59)." What these modelé appear to
acknowledge is that recognition is a constructive process in which
output is different from and greater than the input. Implications
of these models for reading would be that given context and but a single
letter from a target word the reader ought to be able to generate the
entire word from this minimal visual letter cue,

The technique of supplying a missing word where context and
a deletion are given has come to be called the "cloze procedure."
For example, given red, white and __, a subject may be required
to £ill in the deleted word.

In this study, the cloze procedure was used as a means of training
subjects to make predictions from context.

Other researchers have employed the cloze technigue in trying
to develop new reading methods based upon the use of context in
predicting a target wo;d. Some 20 years ago 'Hlson L. Taylor

introduced the cloze procedure as "a new t70l for measuring readability."

He defined cleze as "a method of intercepting a message from a ‘transmitter!
(writer or speaker), mutilating its language patterns by deleting parts,

and so adminj.stering it to 'receivers!' (readers and listeners) that




their attempts to make the patterns whole again potentially yield a
considerable number of cloze units." (1953, p. h16) More simply stated,
cloze is a procedure in which words are deleted at random or according
to some predetermined patﬂern and the reader or listener is asked to
111 in the missing words,

Investigations using cloze procedure in the past have focused
on three areas; cloze as a measurement device, cloze as a measure of
readability, and cloze as a measure of comprehension.

A few studies have reported the use of cloze as a téaching
technique, Several of these studies (Friedman, 196L; Schneyer, 1965;
Blumenfield and Miller, 1966; Bloomer et al.,, 1966 and Guice, 1969)
reported no significant differences in reading comprehension after
using cloze as a teaching device. There are certain similarities in
these studies, First, the subjects were either college level readers
(Friedman, 196l;; Blumenfield and Miller, 1966; Guice, 1969), late
elementary (Schneyer, 1965), or secondary readers (Bloomer, et al.,
1966; Heitzman and Bloomer, 1967). Second, the deletions were made
at some set rate of every nth word, and finally,no specific instruction
was given,

The few studies (Bloomer, 1962; Martin, 1968; Kennedy and Yeener,
1973) which have given suppé;; to the use of cloze as a means of
instruction have in common a real attempt to adapt the cloze
procedure to instructional situations. There also seems to be
some evidence that deletions of lexical elements is superior to

an every nth vord system which tends to correlate most with IQ.




Perhaps the most striking overall feature of the research on using

cloze as an instructional device is the lack of consistent findings.
There does seem to be some direction for further research, however,
Future studies should employ lexical element deletions, actively teach
strategies for making the closure, use more sophisticated desigﬁ and
measures, and, pérhaps, use subjects relatively less experienced in
reading. |

According to the partial model of word recognition, four
processing stages are involved in recognizing a target word, In
the first stage the words preceding the target word.are read for
meaning., This information is used in the second stage to generate
one or more hypotheses as to the identity of the target word. In the
third stage, vicual information consisting of one or more letters is
picked up from the target word and tested against the predicted word.
In the final stage, the hypothesis is accepted or rejected depending
on whether or not the word fragments perceived match the expected word,
Speed of recognition is determined partly by the amount of information
provided by context and partly by the amount of visual information
from the target word necessary for verifying a prediction., The less
visual information required, the faster is the recognition,

Predictions based on this model suggest that skilled readers
nave hetter word recognition because of superior processing strategies
at each of the four stages described above. Tests of this hypothesis
comparing adults and children (Samuels and Chen, 1972) and good versus
poor readers at the elementary school level (Begy and Samuels, in

preparation) indicated that the better readers were more accurate in




generating the tarset word when given context; required less visual

information from a target in order to identify the word; were better
able to‘identify letters from the target word which qould serve as a
cue to recognition (in the absence of totallrecognitinn); and were more
williﬁg ﬁo alter an incorrect identification of a target word.

While this partial model of word recognition has proven useful,
it has a major problem. The amount of time necessary to generate a
prediction is in the neighborhood of 200 ms, (Posner and Boies, i97l).
Since it takes about 250 ﬁs. or less to recognize a word in isolation,
this model does not account for the high speed recognition responses
of fluent readers reading meaningful material (Cosky and Gough, 1973).
While the hypothesis/test procedure is too slow for what goes on in
fluent reading, the model seems to account for intermediate levels
of‘reading skill. For the high speed recognition responses of
fluent readers the model requires further refinement,

Utilization of the hypothesis/test model assumes that the subject
has some decoding facility, since the first stage of the model is the
build up of information which is then used as the basis of the
prediction.

It is apparent that beginning and fluent readers are using
different strategies in recognizing a.word found in a passage.
Bepinning readers who are not yet automatic in their decoding tend
to stay at the surface level rather than at the deep structure level.
‘Consequently, they would have difficulty in using context as an aid

in word recognition. Thus, in addition to training the beginning




reader to use the hypothesis/test strategy, it is necessary to develop
his sight recognition vocabulary sufficiently to allow him to use the
deep structure in making predictions,

Flashed word recognition. This method was tested as a way of

developing a sizht recognition vocabulary. To properly use the
hypothesis/test method, the reader must be able to use the information
contained in prior context as a basis for making predictions., Numerous
requirements abound for making use of context. The reader must be
able to decode. the words, know their individual meanings, relate the
individual word elements to each other (guch as "dog under the
house") and these processes must be done with sufficient ease and
rapidity so as not to exceed the capacity of short term memory.
A common observation made by teachers is that children who
laboriously decode words in a sentence often fail to comprehend
the sentence, In addition to accuracy in decoding, speed seems to
be essential if short term memory limits are not to be exceeded,

In the flashed word condition, for purposes of developing skill
in decoding words encountered in context, the subjects were given
intensive training in isolated word recognition. There is some
evidence that isolated word recogn{tion is related to the ability
to read in context., MacGinitie (1973) states that if one knows the
1,000 high frequency words in English he can identify 3/L's of the words
used in school books. Shankweiler and Liberman (1972) have found
that the ability to recognize words in isolation is highly related

and fundamental to the ability to read in context,




Yethod of repeated readinecs. This method can be considerad nsw

in the field of reading and consequently there is a lack of research
literature to draw upon. Its origin began when Samuels and Dahl
sought applications for automaticity theory applied to reading

(see next section for discussion of automaticity).

Samuels and Dah; noted that the usual classroom practice in
reading was to have children read different passages from their
reading text books each day. This practice often prevents the student
from mastering the contents of a page. The concept of mastery as
used here goes beyond mere accuracy in word recognition,

What was needed was a method for developing highly skilled
behavior. Several areas came to mind, namely in music, dance and
sports where it was thought this goal was accomplished. A charac-
teristic which was noted in training musigians wvas that in beginning
stages, the student is given a few musicai pieces to practice and
told to study it for a considerable length of time, often a week.

The teacher has two goals, the reduction of errors and an increase

in fluency. Through repeated practice these goals can be accomplished.
One frequently finds that even the highly proficient musician continues
to practice the basic exsrcises. In sports, as in music, similar
training practices are found. In sports such as golf and wrestling,
and in dancing there are basic moves which are practiced for jyears,

The training procedure which was developed in reading was an
attempt to mirror the procedures used in the psycho-motor domain

. where hirhly skilled performance is the gocl. For want of a batter




name, the method was called repeated readings, The student was asked
to read a passage of fixed length., Word recognition errors and
reading speed were recorded with each reading of the passage. Tt
was assumed that with each reading, word recognition errors would
decrease and speed would increase. Comparing this method to that
used in music, one notes the similarities, The music teacher expects
écéuracy and fluency to increase, Tfanslating these terms to reading,
we too expect accuracy to‘increase but fluency for us became a rate
measure, In the reading situation, the student was asked to continue
working on the passage until his rate reached a criterion level,
To move to the next passage, it was not neces;ary to have recognized
all the words with 10C% accuracy but it was necessary to reach the
speed criterion,

| The decision to place the emphasis on speed (fluency) criteria
rather than accuracy was that for most classroom situations in
reading there is already a heavy emphasis on word recognition accuracy
and even minor mistakes, such as failure to pronounce plural (box§)
or past tense (wantgg) markers, which are mist¢ing or not emphasized
in some dialect, lead to teacher correction., Because of the strong
emphasis on accuracy already found in classrooms, students frequenitly
develop halting reading hagits. Futhermore, there can be a trade-off
between accuracy and speed, and placing an undo emphasis on the first
can inkibit the latter, In addition, pilot work indicated that in

the process of emphasizing speed, accuracy would improve also.,




A number of caveats were borne in mind in using the method of
repeated readings, First, there was the problem of comprehenszion,
Would this method ignore meaning? To the contrary, repeated readings
should encourage comprehension moresoc then readings which do not
reach some mastery level, The second problem lead to do with
" motivation. Would this method lead to boredom? Pilot observation
jindicated that children were highly reinforced as they noted
improvement, With these cautions in mind and with suggestive
positive evidence from pilot studies, the method of repeated readings
seemed appropriate for further testing._

Automaticity applied to reading. Accuracy in word recognition

is not enough. The skill must te.developed beyond accuracy to
automaticity. Edmund Buey captured the essence of automaticity
65 years ago when he wrote:

"To perceive an entirely new word or other combination
of strokes requires considerable time, close attentionm,
and is likely to be imperfectly done, just as when we
attempt some new combination of movements, some new
trick in the gymnasium or new 'serve' at tennis. In
either case, repetition progressively frees the mind
from attention to details, makes facile the total act,
shortens the time and reduces the extent to which
conscicusness must concern itself with the process,!
(Huey, 1908, MIT Press 1968, p. 10L).

A1l of us have experienced the development of automatic behavior.
Take for example, the development of skill in driving., The beginning
driver must focus his attention on the mechanics of driving. He
must concentrate and think about the sequence of events which lead

to the safe movement of the car. Since the beginning driverts
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attention is on the mechanical act of driving, he can think of little
else nor can he easily engage in conversation while driving. The
skilled driver has progressed to the point where the mechanics of
getting the car moving safely along a road requires little of his
attention. Consequently, the skilled driver, whose skill in the
mechanics of driving is at the automatic level, is able to focus
his attention on other thinzs, such as listening to a companion's
conversation or thinking about some matter of consequence., Only | -
vhen some unusual event occurs, does the skilied driver have to
switch his attention back to the car or ther road. When this occurs,
he must cut off conversation or stop his private thoughts.,

There is a direct parallel to the development of automaticity
in driving and in reading.  The beginnihg reader focuses attention
on the mechanics of decoding, When attention is on decoding, the
reader has great difficulty in getting the meaning of the passage.
The skilled reader, on the other hand, can do the mechanics of
decoéing automatically, thus freeing his attention to focus on
meaning., Only when an unusual word appears, does the skilled reader
have to switch his attention back to the mechanics of decoding the
new word,

Although Huey described automatic behavior in a most concise
manner in 1908 and people were intuitively aware of their own
automatic behaviors both before and after Huey's book was published,

psychologists choose to ignore it as an investigative field until

recent years.




Fven today the literature dealing straightforwardly with

automaticity is sparse. Schmidt (1968) defines "automatization'
as the "dropping out of conscious cues in learning.” The novice
consciously goes through the steps in performing a task while the
experienced performer completes the sequence unconsciously
combining each of the steps into what appears to be one fluent
act. At some time, however, each of the conétituting behaviors
needed to be learned, practiced, and totally integrated before this
smooth, effortless performance could occur, Posner (1969) offers
a two part definition of automaticity. First is the replacement
of external cues ngeded to guide behavior with internal cues --
exteroceptive cues replace by proprioccptive cues -- and second
t! ~ process of reducing the amount of attention needed to perform
a task. The skilled typist is able to listen and respond to
questions while continuing to type from copy because the primary
task (typing) is being guided by internalized or proprioceptive
cues, The beginning typist dependé upon conscious cues -- listening
to the keys strike and visual feedback to guide her behavior,

If an error is made its exact nature and time of occurrence is
known irmediately. Vhen the skilled typist's attention is
redirected to the primary task in response to proprioceptive
guidance cues suddenly reporting some subtle discrepancy ~- &
break in rhythm or a failure to make cne correspondence with the

copy -- she must search visually for the error, which is usually
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found near to, but not at, the point where she stopped typing.
The hallmark of skilled, fluent reading is that the decoding
can be and most frequently is done automatically. The proficient
reader cannot stop himself from reading whatever familiar words
come into his view; road signs, billboards, titles flashed on a
television screen are all read automatically. Every fluent reader
was at, one time a novice reader whose plight is very aptly
described by Smith (1971):
"1ife seems particularly difficult for the beginning
reader--so many necessary things are difficult for
him at the outset that will be easier when his reading
skills develop. For example, the mere fact that a
child cannot read very fast puts a heavy burden on
memory and attention systems that are bot%: inexperienced
and overloaded with all kinds of instructions and
rules," (p. 3)
A behavior is automatic when it can be performed without
attention, while attention is directed elsewhere, according
to IaBerge and Samuels (1973). Consider two tasks which at the
unskilled stages could not be performed simultaneously. Two suc«
behaviors which cannot be performed together at low levels of skill
development are sight reading music while at the piano and
shadowing speech, After training, if both tasks can be performed
simultaneously at least one of them is automatic, Highly skilled
piano players can sight read music and shadow speech. In this

case, it is the piano playiug which is automatic., (Allport, et. al.,
1972).
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To appreciate the power of "automatic decoding" as a

psycholozical process, it is necessary first to_discuss the

1imits of human attention, A quarter of a century of research

on attention has led to the conclusion that the brain acts as a
single channel processor. This means that at any given moment,
attention can only be a£ one place at a time., If two sources of
information are presented simultaneously to a person, each of which
-demands attention for its processing, the individual finds he
cannot process both simultaneously. The individual must choose
between them. This dilemma has been described as the "cocktail
party problem", a situation one encounters at a party where there
are a number of interesting conversations going on at the same time
and competing for one's attention, Sevéral choices are available
to a person faced with competing sources of information, One
choice involves attending solely to one conversation and ignoring |
the other sources. The other choice involves attention switching.
The individual may be able to follew two or more conversations by
rapidly switching attention back and forth., However, at any moment,
one'!s attention can only be on one conversation at a time., The fact
that the brain acts as a single channel communidation device and
can only be attentive to one information source at a time, poses
important limitations on the beginning reader with regard to

comprehending what was decoded.
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Tf decoding requires attention then it will be impossible to
simultaneously comprehend. In order to simultaneously decode and
compretend, the decoding must be done automatically so that attention
can be directed at the task of extracting meaning from the passage.
The goal for the student in the reading situation is to develop
decoding skills to phe automatic level so that access of meaning can

go on simultaneously with the decoding process.
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Method

Subjects:

The subjects in this study were selected from the second
grade student body (N=78) in a middle class suburban elementary
school in the Bloomington Schosl District. |

The thirty-two poorest readers in the regular reading program
were selected as subjects. These subjects were randomly assigned
to one of eight groups in a 2x2x2 factorial design.

Figure 1 shows the treatments received by the subjects'in

each of the eight groups,

A 2x2x? factorial design was used, The first factor in the
design consisted of training on the subskills used in hypothesis/test
word recognition, There were two levels in this factor. Either the
student received the training or hte did not. The second factor was
training in isolated word recogniticn., Again, either the student
received the training or he did not. The third factor was training
in repeated readings, Here, also, either the student received the
training or he did not.

Procedure, (Independent Variables)

Hypothesis/test. The following subskills and methods of instruction

were derived from a task &nalysis of the model of word recognition,
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The seven component skills derived from the model are as follows:

1. Training on the ability to say a word given an initial
sound, S was given drills of the following nature:

Stimulus: E says, "Tell me a word starting with the sound /p/."
Response: S gives a word starting with that sound. Any word
stafting witﬂ the sound is acceptable,

2, Training on the ability to determine the beginning letter of
a spoken word, S was given drills of the following nature: |

Stimulus: E asks, "What is the firs£ letter in the word tgirl'?*
Response: S gives the name of the initial letter in "girl",
i.e., "g", |

3. Training on the ability to visually recoenize the initial
letter of a word presented orally. S whs given drill »f the following
nature:

Stimulus: E says, "What is the first letter in the word Moyt
Tﬁen, E shows a card with the letters "b", "c",
ngn, "r" printed on it.

Response: S points to the letter "b',

L. Training on the ability Lo use auditory context to predict
words that could logically follow, S was given a drill of the following
nature:

Stimulus: E says, "My mother sleeps on her "

Response: S predicts the missing word, Any word which

makes sense is acceptable,
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Se Training on the ability to use auditory context to predict
word(s) that could logically follow in a sentence hearing just the
initial sound of the word, S was given drill of the following nature:

Stimulus: E says, "The cat ran after the /m/ "

Response: S predicts what the missing word might be,

The words must begin.with the /m/ sound and
make sense in the context.

6. Training on the ability to use visual context to predict
word(s) that wouid logically follow in a sentence without seeing the
initial letter of the word. S was given drill of the following nature:

Stimulus: E shows the following in printed form: The
children open.the __

Response: S is asked to read and predict the word in the
blank, ¥ tells S vwhatever word S cannot read in
context, Any word which makes sense is acceptable,

7. Training on the ability to use visual context to predict
word(s) that could logically follow in a sentence when given the initial
letter of the target word, S was given drill of the following nature:

Stimulus: E showslthe following in printed form:

The girl ate the b .

Pesponse: S is5 asked to read this and predict the word
in the blank, Any word beginning with 'b"
which makes sense is acceptadle,
An informal inventory of the subskills mastered at the beginning of

training revealed that additidnal training on constructing a word
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given an initial sound, telling the starting letter of a word just
heard and recognizing the initial letter of a word heard (subskills
1, 2, and 3) was unnecessary. Therefore, instruction on the subskills
actually was restricted to subskills 5, 6, and 7.

The experimental teacher and her assistants stressed the goals
_of accuracy and speed when delivering this instruction. Accuracy
was emphasized as desirable when accompanied by speed of response.

For examples of materizls used to teach these subskills sea
Dahl, P.J, et. al., 1973.

Isolated word recognition, The subjects who received autoraticity

training on recognition of words in isolation were given practice
beyond simple accuracy. The words used in training were from the
word lists of the Macmillan Basic Reading Series and from the Lale
List of 30C0 Familiar Words. A carousel projector was used to

flash words at a rate controlled by a Hunter timer, Initlially the
words were flashed at a visual duration threshold of 2,5 seconds,
When the words were mastered at this rate, they were moved to
progressively shorter exposures (2 sec., 1.5 sec,, 1 sec.).

When a subject reached the criterion level of accuracy at the fastest
rate, he moved on to another tray of words. Two projectors were in
use simultaneously to allow students to move to the next tray without
delay., Aduit supervision was provided at all times, Subjects in

this condition received training on 8C0O words in this fashion.

Repeated readings, The subjects who received repeated readings

training received practice beyond accuracy.
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A-one hundred word passage typed on a 5 x 8 index card was read
orally by the student to a research assistant, The RA recorded the
reading rate and the number of recognition errors on a graph for
each passage. The reading rate was arrived at by finding the time
taken to read the passage on a computer print out which translated
the rate to words per minute. The student rereac the passage at his
desk and recordsd the number of readings on a personal chart until
called on by a research assistant to read orally again, This
sequence continued until the criterion of a rate of 100 WPM was
reached, Then the student began a new passage,

The level of difficulty of the passages was individually
controlled for each~student. An initigl reading rate on &
passage of 35-50 WPM was considered an acceptable level of
difficulty. If a student's initial reading of a passage was less
than 35 WPM, he was given an easier selection . If the initial
rate was 60+ WPM, the student was given a more difficult selection,
Generally, word recognition errors were not considered in this
determination., As the rate of reading increased, the number of
errors consistently de.reased so this measure was considered
redundant, If, however, an unusual number of errors (zreater
than 15%7) was made by a student on a.passage, teacher uiscretion
was used to adjust the difficulty of the next passage.

The passares were selected.from a wide range of materials

including supplerentary readers, litrary reference books, and
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high school and college textbooks. The selections were ordered by
difficulty and then random readability tests done by the Fries
method were done to check on the assigned level,

Initially, all students in this condition were given a
passage at the third grade level, By the end of training, students
were reading selections ranging from the fourth grade level to
thirteenth grade level,

Subjects in all 8 géoups of the study received squivalent
amounts of daily instruction, Basal readers were used in all
groups for basic reading instruction. Tﬁenty minutes daily
training was givenrfor each experimental - factor. During
experimental training, control subjects received additional basic
reading instruction.

Procedure. (Dependent Variables)

Speed of tachistoscopic recognition. The eight groups of subjects

were tested on speed of word recognition using a 2 channel scientific
prototype tachistoscope., Each subject was tested under four condi-
tions. The stimulus conditions and the targzet words are presented

in Figure 2. There were two target words in each condition.

Gy Gmm e Sk tMn WE W P uD M SR YN MM WNS WD Smm WP SN
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Description of conditions, The target words had frequency values

approximately equal to one another, about L00-6C0 occurences per
million words., These frequency values are an average of the

Thorndike count and the lorge count,
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Words in condition 1 were presented without a stimulus providing
context. Words in condition 2 and 3 were selected such that
association values between them in condition 2 were high (L7 beiween
cold and snow, 113 between green and grass) and those between 5y's
and-az's in condition 3 were low (O between blue and ocean,

O between beautiful and song). These associative values were taken
from Jenkins and Palermo's Word Association Norms (1960). This
cbntrol on word association was done to permit evaluation of word
association effect on the visual duration threshold of a target word.
Procedure. Each subject was given warm-up on the tachistoscope to
familiarize him with the task. The warm-up tasks were analgous to
the conditions found in the test proper, but different words were
used.,

The four conditions were randomly administered. The methcd of
ascending limits was used in determining visual recognition threshold.
That is, the first time the word appeared the exposure time was very
short. ¥ith each subsequent presentation of the word the exposure
time was increased until the subject gave two correct recognition
responses, For purposes of analysis the average visual duration
threshold of the two correct responses was used.

As soon as the subject read the first s, word of the pair, it
was terminated and then for 20 ms. the tarzst word was flashed, S
then was to identify that word. If he could not do this, the werd
pair was presented again and again with the exposure duration of the

target word increasing 10 ms. each time. An experimental event was
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completed as soon as S could identify the target twice.

Cloze test, A passage at the 3rd reading level was selected for this
test. The deletions for both the cloze and the modified cloze tests
were not based on any prescribed nth word s&stem but rather were
chosen by the experimenter on the basls of adequate context clues,
Most of the deleted words weie content words or descriptors, The
test was read orally to a research assistant by each subject. Yo
feedback was given during the reading., Only exact answers were

scored as correct,

Modified cloze test. A passage at the 3rd reading level was selected

for this test, The cleze procedure was modified by giving the letter
or letters of the initial sound of the word as an additional clue,

The test was read orally to a research assistant by each subject.
Agéin, no feedback was given during the reading and only exact answers
were scored as correct, See Dahl, P.J., for sample tests of both

cloze and modified cloze tests,

Time¢ oral readine, A 100 word selection at the 3rd grade level was

gelected for this test, FEach subject read the selection orally to
a research assistant, The assistant recorded the time the subject
required to read the passage and the number of recognition erronr.
A1) subjects were given these instructions, "Read this to me. If
you don't know a word, either gucss or skip it. Begin whenever

you're ready,"

Vachinitie ®eading Test, Primary CS, Speed and Accuracy for Crades 2 & 3.

This sroup test was administered using the instructions
accompanying it. The test provided both a measure of reading rate and

a measure of comprehension.
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Flashed word recosnition test., A carousel tray consisting of 80 words

was used in this test., Forty of the words were randomly selected
from the 800 words practiced by subjects in the isolated word
recognition condition. The second group of forty words were selected
from a pool of words not yet practiced by the subject in the isolated
word recognition condition, |

Each subject was tested individually by a research assistant,
A timer controlling the rate at which the words were flashed was set
at 500 milliseconds. Each subject was assigned two scores, one for
the words practiced by subjects in the isolated word recognition
condition and one for the new words that had not been practiced by

subjects in the isolated word recognition condition.
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Data analysis for this section will be presented in two parts,
The first part will contain th; descriptive statistics for each of
the groups on the battery of test given. The second part will
contain the inferential statistics.

Deserintive statistics. Table 1 shows the main effects as expressed

in means for each treatment on the dependent variables. Inspection
of the mean scores for the factors of hypothesis/test and repeated
readings indicates that on nearly all comparisons the scores tend
to favor subjects who received this type of experimental training
over their controls. The factor of isolated word recognition does
not apparently indicate any differences between experimental and
control.

Table 2 shows mean scores on interaction of repeated readings
and word recognition for the dependent variables,

Table 3 shows mean scores on interaction of hypothesis/test and
word recognition on the dependent variables,

Table L shows the mean scores on interaction of hypothesis/test
and repeated readings for the dependent variables.

Table 5 indicates the mean scores on 3 way interactions on the

dependent variables,

(Insert Tables 1-5 about here
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Inferential statistics,

Cloze test, As seen in Table 6, the 3 way analysis of variance on

the cloze test indicates significant (p <.Cl) main effects for hypothesis/
test and repeated readings. The word recognition factor did not apbroach
significance., There was a significant (p<.05) two-way interaction

for hypothesis/test and repeated readings.

Modified cloze test. As seen in Table 6, three-way analysis of

variance on modified cloze indicated significant main effects for
hypothesis/test (p<.01) and word recognition (p <.05). It should
be noted that the repeated readings factor, as seen in Table 7,
approached significance, None of the interactions were significant,

Gates-MacGinitie Reading Test, Primary CS, Speed and Accuracy for

Grades 2 and 3 (number correct). As seen in Table 6, the three-way

analysis of variance on the number correct in seven minutes on the
Cates-MacGinitie indicates significant (p<.0l) scores only on the
hypothesis/test variable, . None of the other values were significant,

Timed oral readinz test (number of recognition errors), As seen in

Table 6, the three-way analysis of variance on timed oral reading -
number of recognition errors indicated only one significant main
effect (p<.05) for repeated readings.

Timed oral reading test (number of seconds reauired to read

a 100 word passaze), As seen in Table 6, the three-way analysis of

variance indicated significant (p¢.,05) = p {,01) effects for
hypothesis/test training groups, repeated readings, and the interaction

of these two variables, No other effects were significant,
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Gates-MacGinitie Reading Test, Primary CS, Spéed and Accuracy for

Grades 2 and 3 (number attempted), As seen in Table 6, in the seven

minute period given to subjects, a significantly (pg .0l) greater
numbsr was attempted by the hypothesis/test group. None of the
other effects were significant.

Flashed word recognition test ((words used in trainingl. On this

test words used in training by the word recognition group were given
as a post-test to all groups. As seen in Table 6, the three-way
analysis of variance indicated, contrary to expectations, that the
hypothesis/test and repeated readings groups had significant main
effects (p<.01) but there was no significant effect for the carousel
trained group., There was a significant two-way interaction (p <,05)
for hypothesis/test and word recognition groups.

Flashed word recognition test (new words), As seen in Table 6, when

words which had never been used in training were presented with a
carousel, there were significant (p<.05) main effects for
hypothesis/test and repeated readings.

Tachistoscope Test.

Condition 1 = high rrequency words in isolation, As seen in Table 6,

the analysis of variance on speed of word recognition for words
presented in isolation indicated no significant differences.

Condition 2 -~ high strensth word associates, As seen in Table 6,

the analysis of variance on spezd of recognition for high strength

Condition 3 - low strength associates, As seen in Table 6, the

analysis of variance for speed of word recognition for low strength
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associates revealed no significant differences,

Condition L - word recoznition in sentences. As seen in Table 6,

the analysis of variance for speed of word recognition for target
words presented in sentences indicated significant (p £.0l) main
effects for hypothesis/test and repeated readings. No other effects

approached significance,
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Discussion

As indicated earlier in this report, the study had a number of
purposes, These purposes consisted of detérmining if the three
factors used in the design were capable of improving reading
performance of these second grade children. The three factors
used in the study were: training in hypothesis/test techniques,
training on a new method of teaching reading which was called
repeated readings, and flashed word recognition., Since a completely
crossed design was used it was possible to determine not only the
main effects of each of these factors but the interactions. Thus,
with this design it was possible to find out if combinations of
treatments were even more facilitative than the presentation of
sihgle factors,

Training on the use of hypothesis/test techniques is by no
- means a new idea in reading pcdagogy; #lthough numerous researchers
have recognized the importance of hypothesi:/test techniques,
numerous studies have failed to find any advantage for training
in use of this strategy. A possible reason for the failure to
find improvement in reading as a result of hypothesis/test
training is that a competent and complete task analysis of the
skills necessary for hypothesis/test use has not heen done,

However, in this study and in several earlier ones (Samuels, Dahl
and Archwamety, in press) a task analysis was done and the necessary

subskills identified and facilitation in reading was found,
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The use of repeated reading seems an innovation in reading.,

A search of the literature revealed no systematic work on this
training procedure. Although in psychomotor activities, namely

in sports, and to a large extent, in the study of musical instruments,
the student engages in repeated practice on fairly constrained
movements, The purpose of this repeated practice is to develop skills
that go beyond mere accuracy. Analysis of the reading act indicates
that there may indeed be improvément in reading when the student

reads a passage a number of times in order to develop fluency.

The rationale for including practicé on recognizing flashed
vords presented with a carousel p?ojector was that high frequency
words are of great value in reading the usual material which children
encounter, Obviously, there is a great deal of efficiency in being
able to recognize this type of vocabulary with a rapid sight
recognition ability.

Completely randomized groups rere used in this study and after
eight months of training, testing began. 7Tt is cuite helpful for
the reader to5 look at the summary table of significant f values for
all dependent variables. The reader may note that the tests which
were given can be conveniently divided into tests of reading speed
and comprehension.

Of the three experimental factors used in this study, it is
quite clear that only two produced significant results. The treatrment

which seems to have the greatest number of significant f values is
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the hypothesis/test treatment. The second treatment which produced
significant differences in reading is the repeated reading factor,

On the third factor, which was training on recognizing words flashed
with a carousel projec@or, one notes that of the twelve dependent
variables, only one reached significance and this at the p{.C5 level,
Judging from these results, one may state that two of the factors,
hypothesis/test training and repeated readings training seems to

make a difference in the students! ability to read with speed and
comprehension.

Another question of great importance has to do with the
interaction of treatments, While it is clear from these results
that hypothesis/test training makes a difference in the child's
reading ability and repeated reading makes a difference, a
further question would have to do with the advisability of
combining both these factors in training, '“hen one looks at the
summary table for interactions, one notes that there are two
significant f values for hypothesis/test training and repeated
readings., One of the significant values was on the use of the
regular cloze test while the second one was on timed oral reading
where the number of seconds to read a 10C word passage was.computed.
Bormuth (1966) considers the cloze test to be a reliable test of
reading comprehension. The reader should note that on the regular
cloze test there were simply deletions made in a passage and the
child was po £fi11 in the exact word in order to receive credit,

Tn order for the child ¢o perform this task appropriately, it was
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necessary for him not only to read the context material but also to
understand the context to provide the missing word, Comprehension

is required in this task and one notes on the interaction of treatments
that when the child receives both bypothesis/test and repeated readings
training he seems to show superiority in comprehension. In addition,
the speeded oral reading measure further supported the notion that

a combination of treatments was efficacious,

There was a third significant interaction and this apneared
~ where the student received a combination of hypothesis/test and
flashed word recognition. The precise variable in which this
difference appeared was when flashed words were presented and thsse
words were the exact words used in training. The addition of isolated
word recognition training does not seeﬁ to be a promising treatment
combinatioa for classroom use since there was no significant main
effect o1 this variable,

To summarize the results of this study one might say the followingz:
the main effect of hypothesis/test training and repeated readings
training does appear to produce significant and meanihgful improvement
in reading for both speed of reading and comprehension. In light
of the failure o find significant differences across the battery
of tests used with recard to the factor of isolated ord recozﬁition,
it is concluded that this does not seem to be useful trainingz for
students., Further discussion is included in this section. <the
second conclusion is that treatment combinations in which students

get both hypothesis/test and repeated readinzs training does seem
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to be a useful combination within the classroom.

As many researchers are well aware, there is cufrently heated
discussion on how readiug should be taught. One point of view holds
that reading is a wholistic process and is not easily subjected to
partitioning and fractionization. Those who hold this point of view
are of the opinion that reading should be taught as a unipary,
wholistic process in meaningful context. These individuals who
subscribe to this point of view would not intentionaliy divide
reading into its subskills. However, should the child recuest
specific information on 2 particular subskill in reading, then and
only under these conditions would the child be taught the particular
skill. A very different point of'view holds that any complex skill
that requires human cognition is in essence a series of subskills, |
Only when these subskills are integrated throuzh extended practice
do=s the complex behavior appear to be a wholistic process, Until
recently, there was data lacking to support this latter viswpoint.
However, with the recent series of researches by Guthrie (1973)
we now have excellent data to support the viewpoint that reading
is made up of component processes, Guthrie demonstrated the
component processes vicwpoint with tests of reading subskills
given to nonfluent readers that clearly support a subskill
interpretation of Lhe reading process, There are still other pieces
of work that support the notion that reading is a series of

subskills, For example: the research of Posner, IaBerge and Samuels
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as well as others has now provided us with a variety of data in
support of the notion that reading is comprised, at least in the
early stages, of subskills.

It is believed that one reason students who are taught the
hypothesis/test strategies of reading do better is that the task
analysis which was done had identified important subskills in
reading'and vhen ttese are taught and integrated it does in fact
increase the childs' ability to read with speed and comprehension
as this data appear to indicate.

Still another viewpoint in support of the efficacy of
hypothesis/test training is that a major crror made hy many
teachers in the teaching of reading is an overemptasis on
accuracy. Instead of helping children to rea...ze that reading is
in essence a prcbablistic process in which we must make predictions
about what words are to come, the teachers tend to overemphasize
accuracy and thus children are dissuaded from engaging in predictive
processing. One of the emphasis in training hypothesis/test strategy
is to encourage children %o use context and logical knowledge of
their language in order to engage in predictive processing and thus
facilitate the reading process, Consequently, it would appear that
one of the advantages of hypothesis/test training is that children
are encouraged to use the same process in reading comprehension that
they use in listening comprehension, namely the use of predictive

processing,
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The findings of this study indicate that.repeated readings can
be an effective training method, In basic reading methods the
student seldom has the opportunity to reread material, Reading at
the instructional level, the child must frequently focus his attention
on such component skills as decoding, word meaning, etc., Even when
the child is able to read with a high degree of accuracy, he will
profit from additional opportunities for practice on the same
material. The goal should not be mere accuracy but practice beyond
accuracy to the automatic level where the child is able to direct
his attention away from the component skills,

Many knowledgeable teachers often provide practice beyond
accuracy in many aspects of the réading process, However, most of
this practice is given on isolated skills., Mastery of these
component skills is a necegsary prequisite for fluent reading,
however, it is not sufficient,

Repeated readings provides the missing préctice necessary for
early development of fluent readihg. Using repeated practice in
meaningful context gives the child the opportunity to integrate the
subskills, Thé crucial factor in this training is that the child
is practicing beyond accuracy in using the wholistic reading process
where the subskills are truly integrated.

An additional advantage of repeated readings training is that
it provides frequent feedback in terms the children were able to

understand easily. Sach child was able to see daily progress on




35

his individual graph showing his rate and recognition errors on each
successive test, In addition to seeing prosress toward the criterion
rate on each passage the children were also able to see their progress
through successively more difficult reading levels.‘ Progression to

a more difficult reading level was dependent'only on individual
reading performance, Therefore, it was possible for any child t»

be reading more difficult material at this traininé time than the
material used in the basic program,

The third training factor, isclated word recognition, gave no
significant results., Although Samuels, Spiroff, and Singer (157L)
state that: "In genefal, efficiency in learnirg to associate
responses to graphic stimuli is significantly greater when the word
is presented in isolation than when presented in sentence context |
or in association with a picture, or both" (p. 10-11), practicing
word recognition in isolation after initial acauisition would seem
to be of less value, A possible explanation for the failure of this
factor to produce significant results in this study is that this is
another instance of not giving the subjects the needed practice in
inteprating the word recognition subskills and establishing the
relationships among words as in wholistic reading practice. As
early as 1923, Gray reported that he found no correlation between
rate of recognition of isolated words and rate of recognition of
connected discourse, a further indication to support this analycis,

Althtough no separate records were maintained for those children
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who were initially very weak in sight recognition vocabulary, it
was the casual observation of the experimenter that these children
realized greater benefit from this training. Tt is possible that
this type of training may be beneficial in acquiring or increasing
the sight recognition vocabulary but does not achieve the goal of
automatic decoding in meaningful discourse., This explanation is
offered as a hypothesis that could lead to further investigation.
In conclusion, hypothesis/test appears to te the most
promising method for classroom use given the consistently good
results and the fact that no special equipment or additional
personnel is required, Hypothesis/test training also seems to
have the most theoret;cal support. The results also suggest
that repeated readings training might be beneficial in training
intermediate readers. This method may have special merit for
students who reguire f?equent and immediate feedback of their

reading progress for optimal achievement.
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Repeated readings training
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Hypothesis/test training

Figure 1: Training combinations received in each
of the eight groups.
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Condition S1 Target Vord S,

camp

1 fifty
cold snow

2 green grass
blue ocean

3 beautiful song
Iemon has a salty taste

N We heard a loud noise

Figure 2: Words used in tachistoscope recognition test.
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