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ANNUAL REPORT
To The
SPENCER FOUNDATION
John T. Guthrie

Overview of the Project

At the outset of this report, a review of the pgeneral
strategy fqr the conduct of tha present project will be pre~
sented. As indicated in the first anrual report, there are
four components to the organizational plan for this investi-
gation. First, a model of reading must be identified which
inclﬁdes a dascription of subskills that may be present in
skilled readers and which are acquired by most normal eaders.
Second, criterion referenced tests must be constructed to
wmeastire each of these component subskills. Third, normal and
disabled readers should be compared in terms of their perfor-
mancc on the component subskills. Analyses of cognitive
deficlenclies of disabled readers should also be conducted
with other procedures. Research paradigms drawn from the
literature of visual information processing and psycholinguis-
tics may be used. This informatlion will amplify the unique-
nesses of disabled readers which are 1llustrated‘by thelir
performance on the tests of reading subskills. Fourth, from
the newly discovered information regarding the nature of the
acquisition of subskills and the cognitive deficienciles of

disabled readers curricular procedures rfor disabled readers
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should be developed. Thesgimethods may be pillot tested and
rigorously evaluatced 1in rgeld tests. The current annuzl report
will describe the prbgresé made in each of these aspects of
the organizational plan. Also inecluded 18 a descriptlon of
the collaborative research e”forts 4n which the staff from the

project are involved and a description of the d-;emination

of our findings and results.

Model of Reading.

Since the model of reading which 1is used for the frame-
work'of this investlipation was presented in the first annual
report, a description of the model will not be presented here.
Little chunge has been made in our percepticr of the model
and we have continued to use it as a foundation fAr the con-

struction of tests and analysis of reading subskills.

Measurement of Reading Subskills.

Progress in the measurement of reading subskills has bteen
substantial this year. In the first year of the project a
preliminary version of the Kennedy Institute Phonics Test (KIPT)
was developed. The measure was administered to a2 group of
disabled readers and two contrast groups of nor@él readers, as
described in the previous report. Based on that investigation
substantial revisions and improvements on the KIPT have becn
made. Of the original fiftcen subtests on the KIPT, eipht

huve been retained. One of the orisinal subtests was eliminated
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due to low reliability. Pour were elinminated due to redundaney
with other subtests as indicated by their high intercorrela~
tions and simliar degrees of Ai1fficulty; and two were elimi-
nated due to their low value for instructional purposes. ‘The
revised verslon of the KIPT h. s ten subtests. The new measurecs
are designed to assess capability with consonant vowel combi-
natlions both in the production and recognition modes.

The final list of subtests is: 1) VWnole Word Production-
Special Rules, 2) Nonsense Word Production, 3) Long Vowel Word
Prod@ction, 4) Short Vowel Word Production, §) Consonant Vowel
Froduction, 6) Letter Sound Production, 7) Letter Naming,

8) Nonsensec Word Recognition, 9) Consonant Vowel Recognition,
and 10) Initial Letter Sound Recopnition. Each subtest repre-
sents a carefully specified domain of reading stimuli. These
domains, which were vague in the first version, have been
clarified. The domains are described in detail in the pre-
liminary manual of the KIPT which is included as appendix 1
of this report.

The domains are defined by phonological categories. In-
spiration for these categoriles was drawn from the computer
charting of phonological rules by Venezky (1970). For exawple,
in the Short Vowel VWord Product’on Subtest all the words con-
tain the vowel soundis that occur in the following weords: bat,
bet, bit, tut, dot. There is no restriction on the letters

Lhat may be used to represent the vowel counds in these words
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That 18 "head" may occur since it contains the same vowel sound
as "vet"., In the Long Vowel Word Production Subtest vowel
sounds of the words include the sounds which occur as follows:
tape, neet, kite, tune, boat. There is no restriction of the
letters that may be used to represent these sounds. For exam-
pie, "might" could occur since the vowel sound is the same as
that of "kite'". Thus regularities of grapheme~phoneme cor-
respondence are not considered in this taxonomy of reading
stimull.

The current verslon of the Kennedy Inst®’ 't Phoniles Test
contdins four parallel forms. Each of these forms has ten sub-
festy with items for the forms being drawn randomly from the
domalns that are specified in the preliminary manua.. In
addition to the generation of these forms, the prelimiaary
manual wags written this year. This manual includes the |
rationale for the test, description of how the subetsts were
constructed, the limited available technical information and
detalled directions for administration of the measure.

To my gratificatlion I believe that the KIPT is worth
publication. Support for that belief comes from the 25 or 30
requests that we have received from large schooltdistricts
for systematic use of the test. I have initiated a contact
with Consulting Foychelegist Press for negotiations of the
publication of the KIPT. The psychometric support for this

tect, however, is not sufficient yet and publication now
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would be premature. I have requested $5000 from the Consulting
Psycholopist Press to support a research assistant one-half
time for a year, who will collec. ..e nucessary data to estab-
1ish the reliability of the revised subtests and the enuality
of difficulty in the four parallel forms. The establ’ ihment

of validity of a criterion-referenced measure is a controver-
sial tople., Although this criterion-referecnced test has self-
evident face validity, efforts will be made to establish empirical
docunmentation for the relevance of this test to reading alag-
nosis and Instruction. A copy of the available materials
including the preliminary manual and the four parallel forms
are eaclosed as appendices 1 and 2,

It is intriguing that the subtests of the KIPT are rank
orderzd in difficulty in a very consistent manner for normal
and disabled readers alike. At present a doctoral candidate
at Joins Hopkins University is conducting a dissertation on
the hlerarchical analysls of reading subskills using this
measure. He is conducting a Guttmun scale analysis and an
experimental transfer test of the hierarchical nature of these
subtests. Since that work is currently in progr?ss, it will
be reperted in next year's annual report.

Since the decoding skills in the KIPT appear to form such
& elear hierarchy, it was decided that the possible presence
of a comprehension hicrarchy should alse be explored. To
exanine whether there I1s a learning hiexarchy in reading, com-

prehension for normal and disabled readers a lengthy investipation
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was undertaken. An attempt was made to measure component
skills of comprehension and to determine whether these skills
arc arranged in a hierarchy of difficulty. The tasks used to
explore this issue were: 1) 3ight Vocabulary. This test
included forty items with four alternatives. The subject's
task was to identify the alternative which has the closest
meaning to the stem. 2) Sentence Reading Comprehension. The
measure used to assess this skill was the maze task which was
prevzously used in the Spencer Projects (Guthrie, 1973b).
3) Oral Reading. This task consisted of requiring subjects
to read isolated words aloud. 4) Sentence Listening Compre~
hernsion. This task was parallel to the Sentence Reading Com~
prehension except that the materials werc read éloud to the
children and their answers were given in a response wcde simi-
lar to the Sentence Reading Comprehension, 5) Sentence Reading
Comprehension (Questions). Tnis task attempted to assess the
children's abillity to answer questions (of four categories)
which were pesed for sentences that were presented in para-
graph format. These five tasks were given 0 a normal group
of 24 second graders and a group of 24 disabled Feaders who
attend the Kennedy Sfchool. The groups were matched on I.Q.
and rcading level but were obviously different in chronologi-
cal age.

From a measurement viewproint the efforts were successful.

The reliability with the XR-21 formula for all of the tasks
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for normal readers ranged from .85 to .98. One exception was
the Sentence Reading Comprehension (Questions) task which had
a reliability of .73, probably due to its reduced numier of
items:. The reliadbllity for disabled readers on these tasks
ranged from .83 to .97. The exception in this task was also
the Sentence Reading Comprehension (Questions) task which had
a reliability of .79. All of the tasks were moderately cor-~
related with Gates~-MacGinitie Comprehension Test performance.
These correlations indicate that while the subtests appear to
be related to reading they are not correlated at such a high
level that one may assume that they are measuring the same
ability as the standardized reading test. Intercorrelation
among tasks for normal readers ranged from .66 to .86; and the
intcocorrelation for disabled readers ranged from .21 to .90,
Although most of these intercorrelations were substantial,
they were not so high as to indivate that the tasks were sim-
ply measurements of the same underlying skills.

Measurement of reading subskills In reading comprehension
requires more than the establishment of reliability and low-
to-moderate subtest intercorrelation. If the concept of a
hierarchy of subskills is to be successful, differential diffi-
culty of the tasks must be established and the criterion of
positive transfer between successive subskills must be met.
Essentially this effort requires the comparison of normal and

dicabled redders in the array of tasks which have been described
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previously. Consequently, the efforts to measure components
of the reading process and the comparison of normal ard dis-
abled readers on these components were both included in tais

investigation.

Comparison of Normal and Disable.. Readers.

The learning hlerarchies for good and poor readers were
compared with two methods. First, the difficulty of each of
the tasks for both groups was assessed. TFor normal readers
the rank order was such that Oral Reading was the easiest,
Sentence Listening Comprehension and Sentence Reading Compre-
hension were sipgnificantly more difficult and did not differ
from cach other; and Sentence Reading Comprehension (Questions)
and Sight Vocabulary did not differ from cach other aod were
significantly more difficult than the previous set of skills.
For poor readers the hierarchy was substantially different.
Sentence Listening Comprehension, Oral Reading and Sentence
Reading Comprehension were similar to one another. Sight
Vocabulary was significanrtly more difficult and Sentence
reading Comprehensicn (Questions) was significantly more
difficult than all the other skills. ‘

A Guttman Scaling Analysis of the learning hierarchies for
the two groups was undertaken. This analysis revealed that
nornil recders had a Guttman scale consisting of: Oral Reading,

Sentlence Listening Comprehension, Sentence Readins Comprehen-

slon and Sentence Reading Couprehension (Questions). The
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reproducibility of éhis scale was .94, which is substantial.
For poor readers the hierarchy consisted of: Sentence Reading
Comprehension, Oral Reading, (ight Voeabulary and Sentence
Reading Comprchension (Questions). The reproducibilit; of this
scale was 1.00. This high reproducibillity means that the order
of difficulty was consistent for all subjeets on all tasks.

It ic noteworthy that the lezarning hierarchies of the two

groups are different\both in terms of the skills which are

included and !n terms Z\{ the order of skills which both groups
have in common. Ameong pAdRr readers Sentence Reading Compre-~
hension (Questlions) was a uNlquely difficult task for about
one~third of the group indicat\Nng that answering questions
poses a markedly high challenge Xor disabled readers. This
hierarchy informatior will be used a basis for construction
of curriculum sequences to be used in the Kennedy School and
to be pillot tested in the coming year. FPFurther details of
this investipgation are presented in the paper entitled,
"Learning Hierarchies in Reading Comprehension™ which is
included as appendix 3 in this report.

Comparisons between normal and disabled readers on a
varizty of tasks which are pertinent to the reading model
have been conducted. In one study, (Guthrie & Seifert, 1973),
normial and disabled readers were given measures of oral
reading proficiency and sentence reading comprehension. In

swnnry, the results of this experiment were that poor readers

+
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were worse than normal readers when they were matched eon Sight
Vocabulary. The poor readers were inferior on both Oral
Reading and comprehension, although their inferiority in com-
prehension was more marked thin their difficulty in Oral
Read.ng.  Normal children who read aloud with only moderate
proficiency understood at least some of the material. However,
poor readers who made even a few errors while reading the words
in tre passage aloud did not comprehend the material at the
most elementary level. It is clear that assessing, teaching
and monitoring reading comprehension is particularly important
for poor readers. Details of this experiment are reported in
& paper cntitled, "The Maze Technique for Assessing and Moni-
toring Reading Comprehension", whieh has been accepted for

publication in The Reading "e:cher, a publication of the Inter-

natienal Reading Association.

Also included in the manuseript described in the previous
paragraph is a descrlption of how the maze technique may be
used by classroom teachers to assess the progress of children
in rexding comprehension. Suggestions are given about how to
redicrect comprehension teaching in a manner that will be sen-
sitive to the children's learning abilities. The publication
of this article represents a substantial effort to disseminate
the results of our work to classroom teachers and other prac-

titioners in the field of reaaing who may be able to make use

o our results. This paper is included as appendix 4,



BEST copy AVAILABLE
~11-

As an analysis of the comparative skills oi noermal and
disabled readers in visual identification of word constituents
(letters), phonemic extracticn of sounds from words and seman-
tic coding of words was conducted by a post--doctoral :ellow,
Rick Steinhelser, who worked under my direction. One result
of his investigation was that semantic targets (words) were
identified faster than letter targets which were in turn iden~
tifica fagter than phonological targets while reading normal
text materials. These results confirm the findings of other
investigators, (Cohen, 1970; Smith & Haviland, 1972). Data now
peint te the conclusion that, in reading, the word is encoded
as a "Gestalt" from which specific graphic information may
then be extracted, along with the scpmentation into pronounce-~
able secquences. Rather than constructing a word from its
letters it would appear that the word is the unit of analysis
from which more refined information (semantic, graphie, phono-
logical) is segmented, Our results.tend to support the con-
tention of Smith (1973) who suggests that "meaning can be
extracted from sequences of written words independently of
thelr sounds, and in fact meaning must be comprehended if
sounds are {o be appropriately produced". (Page 78).

An Intriguing relationship between performance on the
search tasks in disabled readers and a reading matched control
mgroup was found. The disabled readers wefe more proficlent

in fdentification of single letters than this contrast group,
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but they wére significantly less proficlent in the extraction
of sounds. In addition, the disabled group and this normal
control oroup were similar in the identification of semantic
targets. These facts combine to indlcate that disabled readers
rely less heavily than noermal readers on the sounds of words
for the extraction of meanings. Disabled readers rely more
heavily on graphemic structure of words fer derivation of
meaning than normal children. In other words disabled readers
adopt. a compensatory strategy in reading. Since they cannot
decode words into sounds as readily as normal children, they
learn how to derive meaning directly from the graphological
cucs that are avallable. HHowever, tihis compensatory strategy
does not permit disabled readers to read as well as children
their same age, since their performance on the seman%’ ¢ search
task in this study was significantly inferior to that of an

age matched control group. Information on this study 1s con-
tained in a manuscript entitled, "Scanning Times Through Frose
and Word 3trings for Various Targets by Normal and Disabled
Readers", by Steinheiser & Guthrie. This paper has been

accepted for publicaticn in Perceptual and Moter Skilles and

*

is enclosed as appendix 5 in this report.

An investigation of the visual perception arnd phonologi~
cal coding skills of normal and disabled readers was conducted
by Rick Steinteiser with my guidance in the pust year. In

thic study very simple tasks were used with the sensitive
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measure of reaction time as the dependent variable. Children
were presented two words with the vowel sounds underlined such
as h2ad and bead. The words were presented simultaneously,
Children were nsked, in one cohdition, to say whether the
underlined portions looked the same. This is a simple task of
matehing visual forms. 1In another condition the children were
asked to indicate whether the underlined portions of the words
sound:d the sane. They pressed a button to indicate whether
they thought the items were the same or different in both con-
ditlons. The visual processing (physical match) of disabled
reades,s was relatively good, being better than that of reading
match controls and inferior to that of age mateh controls.
However, the phonological coding (sound match) of disabled
readers waé marledly deficlent. Their reaction times were
more than twice as long as those of reading mateh controls
which were in turn more than twice as long as those of age
mateh controls. The conclusion of this study was that while
poor readers appear to receive the information visually with
the relatively good efficiency their abllity to extraet sounds
from the accurately perceived letters is remarkably poor.

This study is included in a manuseript entitled, "Adequate
Visual Encoding Followed by Poor Phonelogical Encoding As A
Source of Reading Disability", and it is enclosed as appendix

6 in this report.
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Surmary of Co~nitive Deficlencies of Disabled Readers.

Our studies are azccumulating to glve us an intriguing ple-
ture of the cognitive deficiencies of disabled readers. The
reading model that we are rely’ng on (following Mackworth,
1971) contalins the four stages: 1) visual representation,

2) coding, 3) storare in memory, and 4) response production.
Previously we outlined the "system model" which contends that
these four components are acouired in a dynamic, interdepen-
dent manner rather than an independent fashion (Guthrie,l1g973a).
Development of one of the processes facilitates development of
the oithers.

Not only deces our previous paper (Guthrie, 1973a) provide
evidence for thiz view, but the recent studies also support
it. The investigations reported in lmmedlate preceding para-
graphs all found that disabled readers were 1qferior to thelr
age matched controls on all tasks. This would be predicted if
one assumes that a deficiency in one basic process reduces
development in other processes and leads to a generalized
retardation in basic cognitive operations that are relevant
for reading. However, comparison of disabled regders with
children matched with them on reading level provides an indi-
cation of relative strengths and weaknesses of cognitive
processes., With these comparlisons one or more outstanding
cornitive deficicencies can be observed. What we observe by

comparing disabled chilldren to reaiing matched controls is

T
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that they are adequate on the {irst component of the readinr
process i.e. visual representation. This evidence derives
from two separate investigations by Steinheiser and Guthrie.
Other data in the field (Noel'ier & Schumsky, 1973 and Senf &
Feshiacn, 1970) do not contradict this position.

The second phase of the reading process, 1.e. coding,
may be divided into phonological and semantic coding opera-
tions. Disabled readers appear to be deficient in phoaolo-
glcal coding. 1In both of the Steinheiser and Guthrie studies
and 1n the Guthrie and Seifert (1974) study the ability of
disatled readers to derive sounds from printed materials was
demonstrated to be deflcient. Phonological coding is a com-
Plex operation and further study is needed to determine whether
this deficlency is derived frum deficlencies of phonemic seg-~-
mentation, memory for auditory materials or grapheme-phoneme
corrcspondence skills.

Although our data is not complete on this issue, semantic
coding of disabled readers appears to be adequate. In the
Steinhelser and Quthrie Study (1974) the disabled reader's
ability to identify semantic targets in passages,K was equal to
that of reading matched contrast groups. In the Guthrie and
Selfert (1974) study, the sight vocabulary of disabled readers
was actually superior to that of reading matched controls.
Needless to say, we do not know the units that are involved in

semantic coding. Such coding may occur at the word level, two



BEST COPY vaypp £
~16-

word level, phrase level, ete. It is clear that the semantic
interpretation of sentences is deficient for disabled readers
(Guthrie, 1973b). Analysis of this defieciency will requirc
complex investigations. We 4o not know the roles of the many
var'ables of semantic and syntactic cues in sentences, retrieval
of khowledge and information from memory that interacts with

the inrormation in the sentence, and the effect of phonologi~
cal distortions in reading on meaningful processing of the
sentences.

The fourth component of the p.ocess which consists of
readins response production and expectancy responses have not
been fully analyzed. Preliminary indications are that reading
response production is normal since subjects could identify
pericds in one of the fisst :asks in Steinheciser and Guthrie
paper (See appendix 5), and since the speech.of disabled

readers is usually tested to be normal.

Development and Evaluation of Instructional Principles.

A fundamental purpose of this project is to develop in-
structional concenpts and principles for the remediation of o
children with reading disability. The fourth stage of the
organizational plan for the study consists of the development
and evaluation of instructional principles. 3ased on a model
of reading, tests which are developed to measure reading sub-

skills in the model, and information that is derived from the

comparison of normal and disabled rezders, our instruction
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shouild be more effective than traditional approaches,

The primary area of instructional development has been the
constructlion of a hierarchiecal mastery procedure for teaching
decoding skillls, The need for carefully engineered instruc-
tion in this dom2in issues from our evidence that phonological
decoding of disabled readers is severely deficient. The
teaching strategy that appears to be effective is based on
the hlerarchy of decoding subskills that are defined by the
subtests of the Kennedy lnstitute Phonies Test. Our teaching
strategem is simple. VWe administer the Kennedy Institute
Phonics Tést to ehildren Individually. A profile provides
anwimmedigge basis for the initlation of instruction. Skills
that the child has mastered above the 907 proficiency level
are not taught. The least difficult skill whiech has not been
learned to the 20% proficiency level 1s the starting point
for instructlon. For example, a child may have a proficiency
profile consisting of Single Letter Sounds, 95%; Consonant
Vowel Seunds, 90%; Short Vowel Word Production, 70%; Long
Vowel Sounds, 30%; Nonsense Words, 20%; Whole Word Produc~
tion, 15%. In this éase, thé teaching would be ,initiated
with short vowel words. This domain of decoding would be
taught to proficiency of 90% accuracy. At that point, instruc-
tion in long vowel words kould be started and would continue
untll mastery level was obtatned.

To provide a prelinminary nvaluation.af the effectiveness

of the hierarchical mastery teaching procédure, a comparison
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between progress of children in the Kennedy School and prorress
of children in remedial reading programs in public schools was
undertaken. In September, 1373 twenty-two children in the
Kennzdy Scheool were assigned to the hierarchical mastery pro-
cedure in decoding. The children were taught in the Jollowing
manner. The Kennedy Institute Phonilecs Test was administered
to each child at the outset of the school year by the research
assistant. The profliles were given to the teachers ard chil~
dren with similar profiles were grouped together. Teaching
was inltiated on the reading subskill which was the least com-
plex in the hierarchy that had not been mastered (90% profi-
ciency). Children were taught this subskill to mastery level
and the next highest skill in the hierarchy was then taught.
sach of the subskills was taught in sequence until the hier-
archy of ten subskills had been completed. Children were
taugnt for a period of forty minutes per day in teacher-
pupil ratios of 1l:4 and 1:2. All of the teachers were staff
of the Kennedy School who are certified as Reading Specialists
and have leen trained in this scheol. The materials used for
instruction were constructed by the teachers anq include many
games to facllitate the acquisition of specific reading sub-
skills. Selected subtests of the KIPT are given periodically,
i.e. about every two weeks, in order to aésess progress.,
Children in the Baltimore County Public School System

were compared with the Kennedy School children. There are
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two schoolcs which specialize exclusively in reading disability
that are gponsored by Baltimore County. The twenty-two chil-
dran in the Kennedy School were matched with twenty-two chil-
dren in these two public school programs. The mean ages of
the Kennedy School children and publie school children were
10.21 and 10.27, respectively with standard deviatlons of 1.232
and 1.231. The reading levels on the Gates-MacGinitle and the
Metropolitan Achievement Tests were 2.4) and 2.35 for the
Kennedy School and puvlie school respectively with standard
deviations of .39 and .32. Thus the age and reading levels of
the children did not differ significantly. In a larger inves-
tisetion we have determined thut the I.Q. socio-economic level
and sex distribution of the children in these three schools
docs not differ. The program used in the public sechedl con-
sisted of a teacher~pupil ratio of 1:3 and 1:7 during reading
class. The reading period was sixty minutes in lengta. In
addition children received tutoring on a based teacher-pupil
ratic of 1:2 for one-half hour approximately three times a
weel, The methods of instruction were eclectic., Teachers
were fgiven information regarding the child's I.?., reading
level, auditory, visual and iinestetic strengths and weak-
nesses, Teachers used é linguistic approach emphasizing

Palo Alto materials, Merrill readers and Lippincott basals.
Phonies instruction, word knowledge training, comprehension
Inntruetion and modified Orton-3illinsham and Fernald tech-
nisues were used depending upon the teacher's ongoing

din.nmosis.
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The results of the comparison were that the reading level
in dates~MacCGinitie Vocabuléry Test for the Kennedy 3chool
children at the end of the year in May, 1974 was 3.29 grade
level with a standard deviation of .73. The reading level
for the public school children at the end of the year was 2.69
grade level and the standard deviation was .56. The differ-
ence between those pgrade levels is statistically significunt
(t = 3.0&; df = 42, p¢.0l). The Kennedy School children made
a mzan gain of .88 years whereas the public school children
made'a mean gain of .34 years in reading vocabulary. Thus our
program produced more than twlice as much growth as a model
program in an affluent public school with a very similar stu-
deat population. A more detalled description of tuic compari-
son will be forthcoming in the near future. The evicence from
this camparison is provocative. The hierarchical mastery
approach for remediation of disabled readers in decoding appears
to be potent and warrants careful experimentation in the
futu}e. We would like to design an educational experiment
to validate the principle of hierarchical mastery instruction
for reading disabled children. Such research encounters a
host of methodeological difficulties and will rehuire consider-
able investment in time and money. However, we are in a posi-
tion to validate an educational principle and to thereby
identify a mode of operation which may be used by mary differ-

ent profess;onals in many different educational environments.
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A pilet program for instruction in reading comprehension
was initiated in September, 1373 with 16 children in the
Kenne dy Schoel. This program consicted of simultancously
monitoring three skills that are related to reading comprehen-
sion. 'The hierarchical mastery procedure which is used in
decoding was also used in this comprehension teaching strategpy.
The three skllls included were: Oral Reading, Sentence Reading
Compichension, and Parapraph Comprehension. It was speculated
that these skills would form a hierarchy such that a child
would have to be able to read & glven passage orally before he
coulu understand the sentences, and he would have to under-
stand each of the sentences before he could answer questions
over paragraphs of material. The program was initiated by
obtaining descriptive information on each child's reading
level at the outset. Performance on three tasks including
oral reading, sentence comprehension, and paragraph comprehen-
sion were observed for textual materials which were Judged to
be at an intermediate level of difficulty for each child.

For «xample, & passage at the 21 1evel might be selected. A
child would be given an Oral Reading, Sentence Comprchension
and Paragraph Comprehension task over subsections of the

passage. The objective was to teach him to read orally with

90% proficiency then teach him to comprehend the sentence

with 907 proficieney and then instruct him in paragraph com-

prehension skills to the level of 90% proficiency.
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The dlifficulty of the material and the skill to be
taught were determined by identifying the task which the
child performed at less than 90% proficiency but for which
he had appropriate prerequisite skills. For example, if a
chil¢ performed 90% proficiency in Oral Reading on a 21
passage, 70% proficiency on the Sentence Reading Comprehen-~
sion and 30% on the Paragraph Reading Comprehension for those
materials, he would be instructed in sentence comprehension
at the 21 level of difficulty. Instruction continues until
the 90% proficiency level was reached at which time paragraph
comprehension instruction would be intiated. After paragraph
comprehension was achieved to 90% profisiency, the child
would be giver oral reading, sentence comprehension and para~
graph comprehension tests at the 2?8 level of difficulty, I
he was proficient in each of these skills at this level, tests
at the next level would be given. However, if one of his skills
was lower than mastery level, the skills were taught and the
cyele were repeated. Children in this program had an entering
Gates-MacGinitie vocabulary grade equivalent of 3.30 and a
Gates-MacGinitie comprehension grade level of 2.75. The group
galned a mean of .85 years on vocabulary and .80 years in com-
prehension. These gains in comprehension are gratifying since
previous attempts to influence comprechension as such had not
been sucecessful.,

There are two reasons for not attempting to evaluate the
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hierarchical nmastery approach to reading cemprehension yet.
The first is that, in the pllot study, the skills used were
based on speeculation rather than data. The investigation
entitled, "Learning Hicrarchies in Reading Comprehensien',
that was undertaken this year provides a hierarchy for use
with this type of teaching stratepy. The skill hierarchy for
disabled readers observed in the study was: Sentence Reading
Comprehension, Oral Reading, Sight Vocabulary and Paragraph
Reading Comprehension. In the coming year these four skills
will be used as the foundation for instruction. Continuous
monitoring of all four skills and hierarchical mastery instrue-
tion within this system will be conducted. Since the hierar-
chy to be used in the coming year is new, a rigorous documen-
tatizn of its instructional benefits will not be 1lnitlated. A
second reason Tor not attempting to decument the validity of
this instructional strategy is that the methods for measuring
' parsgraph reading comprehension have not been fully validated
and verified. Additional basic research in that issue is
necessary before instructional lmplicatlions and programs can

be developed.

Affiliated Prolects.

A number of research projects are being conducted at the

Kennedy Institute in collaboration with the staff of the

Spencer Foundation Project. 'fwo of these collaborations have
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already borne fruit in.terms of significant findings and pub-
lications, Other collaborations in the more primitive stapges
also will be preported. First, the genetic study of rending
disatility conducted by Joan Finucel with the collaboration
of Professor Barton Childs, Professor of Pediatrics in Johns
Hopkins University, has been completed. This project was
conducted partially in the Kennedy School and enjoyed the
assistance of Spencer Foundation staff members. In this study
eighteen white families each having at least one child with
specific reading disability were studied to determine the
extent of reading disability within the families. Sco:es from
a8 battery of reading, spelling, and intclligence tests were
used to make classifications of family members as normal or
disatled readers. In 3dditicn to a standardized reading test,
three reading tests were desipgned specifically for this study
to detect adult readers who may have compensated for a reading
disubility which they more clzarly manifested as children. In
addition to family members, 72 adults in a comparison group
were administered all or part of the test battery to determine
ecriteria for classification as a normal reader.. .

The male to female ratio among index cases was 15:3.
Among the siblings of the index cases 83% of the brothers were
affected and 20% of the siscters were affected. Of the 17 fathers
examined 10 were classified as affected and among 17 mothers

exaemined 7 were clascified as affected. The greater number of
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affected males than affected females cannot be explained by
sex linkage.

A procedure was devised for testing a hypothesis of sex
control. This hypothesls poses that reading disability has a
deninant manifestation in mal:s and recessive manifestation
in females. In addition to accomodating the diasproportion in
sex ratio of affected individuals and the families in which
both parents were normal readers, the sex controlled hypothe-~
sis is supported by the fact that better agreement waé found
between the expected and observed value of affectgd males for
a small (.01) rather than a larger (.20) frequency of a gene
in the population controlling reading disability. Further
investigation of the genetic component is currently underway
with particular emphasis on the lssue of testing multl-genctic
hypotheses and attempting to explore possible subtypes of
reading disability in ordér to differentiate modes of trans-
mission for these subtypes.

Our neurological analysis of reading disability is also alive.
Last year Drs. Preston, Childs and I observed that disabled
readers had neurologlcal deficiencies in the 1efF pariletal
lobe as measured by the Visual Evoked Response Technigue.

This year parents of chlldren Iin the Kennedy School have been
tested with the Visuual Evoked Response Technique. Parents
who were classified in Finuccl's study as normal or disabled

were both tested 8nd a control group of normal parents with
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normal children was also tested. The intriguing result was
that a light flash stimulus did not differentiate among the
three groups. However, a stimulus condition which included
the presentatlion of words and the requirement that the subject
proc<ss words differentiated the groups. The mrmal control
group manifested the largest amplitude in the visual evoked
responses from the left parietal lobe. The parents of dis-
abled children who were normal readers had signiricantly'
smaller visual evoked responses than the control group. Parents
who were disabled readers had t.ignificantly smaller responses
than parents of disabled readers whe were normal in reading
ability. The fact that parents of children with reading dis-
abllity should have a neureological deficiency even though they
are normal readers is valuable information. It suggests that
vhis technique may detect individuals who are recessive for
the gene or individuals who manifest the phenotype in a neuro-
logical but not in a behavioral fashion.

The post-doctoral fellow working in the Division of Spe-
clal Fducation, Dr. Anthony Frankfurter, is collaborating with
Dr. Dennis Pisher, a psychologist in Aberdeen Proying (irounds,
on a »tudy of high speed visual processing in normal and dis-~
abled rcaders. Their hypothesis is that iconic storage of
sequences of visual stimull may be deficient in poor readers.
Thelr investipation is in progress and a full report will be

provided at another time.
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The.Kennedy Institute 1s fortunate to have Dr. Paula
Tallal as a post-doctoral fellow. She received her degrec
in experimental psychology from University of Cambridge,
England and is spending two years here studying dyslexic and
aphasic children. She is curvently conducting an analysis of
auditory processing deficiencies in both aphasic and dyslexics.
With her methodology she is able to explore the time parameters
of auditory input in sensitive manner. This information may
shed 1ight on the origin of the phonologieal coding deficien~
cles of disabled readers which were discussed previously in
this report. Since her work is also under progress, it will
be reported later when it has been completed.

A doctoral dissertation which was conducted in the Kennedy
School with my suppert related to the issue of parentél atti-
tudes and learning in disabled readers. The title of the dis-~
sertation was "Soclo-Economlc Status, Parent-Child Rearing
Attitudes and Marital Adjustment: The Relationship Between
These Factcrs and the Children's Rate of Response to Special
Educaiion for Dyslexia", In this study children's reading
gains will be correlated with the parental responses to a

"Marital Adjustment Test" and "The Maryland Pareht Attitude
Survey'". This exploratién of affective factors in reading

disability is a valuable contribution to our information in
this field since many teachers believe that marital discgrd

can be both the cause and the result of reading faillure in
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schools. Further investigation of these issues afﬁer the
completion of this dissertatiocn will be warranted. A report

of rosults will be encloted at a later period.

. Dissemination of Findings.

Dissemination of the findings of our projects has taken
place through several avenues. The recent articles by Guthrie

in the Journal of Educatlonal Psychology entitled, "Models of

Reuding and Reading Disability"”" and "Reading Comprehension and
Syntactic Responses in Normal and Disabled Readers” have
elici&ed about four hundred reprint requests particularly from
Europe, Canada and Australia. Other articles which are in
press include: a manuseript entitled, "Visual Evoked Responses
in Normal and Disabled Readess" by Preston, Guthrie and Childs
which is to be publishad in Psychophysiology. The paper en-

titled, "The Maze Technique for Assessing and Monitoring
Reading Comprehension' by Guthrie, Seifert, Burnham & Caplan

has been accepted for publication in The Reading Teacher. 'The

basic investigation of cognitive processes by Steinheiser and
Guthrie entitled, "Scanning Times Through Prose and Word Strings
for Various Targets for Normal and Disabled Readers" which will

be published in Perceptual and Motor Skills in 1974.

Two of my assoclates have read papers at national conven-
tions recently. Mary Seifert, a research assistant on the

Spencer Project, wrote and delivered a paper entitled, '"Reading
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Comprchension Deficiencies in Disabled Readers" for the Annual
Convention of the Association for Children with Learning Dis-
abilities in Miami, in 1973. Tim Sheehan, a graduate stﬁdent
working with me, conducted and reported a study at th: Americaﬁ
Educational Research Associuvion in Chiecago, 19T74. This paper
was entitled, "FPerception and Memory in Performance of Normal
and Disabled Readers on An Auditory Diserimination Task. (Appen-
dix 7,8). Finally, I am providini;, consultation on research in
reading disability to three prominant organizations including:
National Science Foundation, National Institute of Education
and The National Institute ol Law Enforcement and Criminal Justice,
a branch of the Department of Justice. All of these organiza-
tions are initiatling basic and applied research on'reading
disability and we are providing assistance in the dev:lopment

of guidelines and review of the proposals.



REFERFENCES

Cohen, G. Search times for combinations of visual, phonemic and

semantic targets in reading prose. Perception & Psychophy-
sies, 1970, 8, 370-372.

Guthrie, J.T. Models of Reading and Reading Disability. Journal
of Educational Psycholosmy, 1973a, 65 (1), 9-19.

Guthrie, J.T. Reading Comprehension and Syntactic Responses in
Good and Poor Readers. Journal of Educational Psychology,
1973b, 65 (3), 294-299.

Guthrie, J.T7. and Selfert, M. The Maze Technique for Assessing

and Monitoring Reading Comprehension. The Reading Teacher,

197h, in press.
Mackworth, J.F. Some models of the reading process: learners

and azkills readers. In F.B. Davis (Ed.) The Literature of

Research in Reading, with Emphasis on Models. New Brunswick,

N.J. School of Education, 1971.

Noelkher, R.W. and Schumsky, D.A. Memory for Sequence form and
Position as Related to the Identification of Reading Retar-
dates. Journal of Educational Fsyechology, 1873, 64 (1),

22"‘31.
Seitert, M. and Guthrie, J.T. Reading Comprehension Deficlencles

in Disabled Readers. Proceedings of International Congress

of Learning Disabilities, 1973.

Senf, G. and Feshback, S. Development of Bisensory memory in
culturally deprived, dyslexlc and normal readers. Journal

of Educational Psycholocv, 1970, 61 (6), UG1-470.




-3/-
Smith, E. and Haviland, S.E. Why words are perceived more
accurately than non-words: inference vs. unitization.

Journal of Experimental Ysycholopy, 1972, 92, 59-~64,

Smith, F. DPsycholinruistics and Readingn. New York, Holt,

Rinehart and Winston, 1273.
Steinheiser, R. and Guthrie, J.T. Scanning times through

prose and word strings for various targets by normal and

disabled readers. PFercevtual and Motor Skills, 1974, in
press.

Venesky, R.L. The Structure of English Orthegraphy. The Hague

Mouton, 1970.




BRA -

Kennedy Institute Phonics Test:

Experimental Version

Johm 1. Cuthrie & Mary Seifert

Kennedy Institute, Johns Hopkins University

2 ot



Introduction

BEST COPY AVAILABLE

The Kenuody Institute Phonies Test (KIT) was constructed for throe
prrpcsest 1) to deserdbe the subskinis fnvolved in single vord reading,
2) to foeflitate the instruction of children who are poor readers, and
3) to provide im instrument that is useful for rescareh on the acquisition
of ronding, the mmalysis of reading disabilitics and tha teaching of
reading. The fulfillment of each of the goals requires consliderable time,
éffnrt and datu,  Since the measure has not bheen evalvated from either a
psychometric or inetructional viewpoint, its sucecss in fulfilling the
purprses cannot be determined at this time, However, a bricef discussion
of the charactéristics of the KIPT as a criterion-referanced test and
preliminary informution reparding the technical qualities of the test is
provided, This experimental version of the KIPL js intended u; farilitutc
the development of the tesr and to assist professionals who are rerponsible
for service programs in reading,
1. Rationale for the Reanedy Institute Phonics Test

A distiuction between norme-rcferenced tests and criterion-refercnced
tests was drawn by Glaser in 1963, He stated that Yeriterion-referenced
measures depend on an absolute standard of quality, while ., . . norm-
referenced measures depend on a relative standard.” (p,519) ° Information
obtafned from a eriterieon~-referenced neasure of reading Ay indicate that a
ehild can read 3 letter short vowel words with 70 perenct accuracy; whercas
the results of a norm-roferenced test sway indicate that the child reads at
the 2,0 prade level, In the first case, the chibd's score may be inter—
profad vithout reference (o the pectorsanee of other children, but in the
second cane the only indoration avad lable s the comparison of the <hi td

to bis peera, in teres of grade level,
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Considerable controversy exists veparding the pature of eriterion-
reforenced measurenent (Reicewall, 19725 Nitko, 1971; Roudabush and Green,
19715 Yawven, 19723 Mambleton and Roviel, 197%; Popham, 1971), Sin-e a
revicwe of the issues is not possible here, suffice it to say that a point
of agrecnent of all of the authors is that a "eriterion-reforenced tost is
any test for which a eriterion score is specified in a tway that does not
depend on the scores of the examinees to wvhom it will be applied” (Livingston,
1973, pp. 13-14). Using this definition, the KIPT qualifics as a cxiterion-
referenced test since a criterion passing score of 85 pexrcent correct is
recomuended for cach subtest,

fhe issuc of whethex the measure may be regarded as a m&stery test
should he raised, Although at least one author (Wentling, 1973) uscs the
term mastery test to refer to a eriterion-referenced measure of achievement,
it is celf evident that the two terms arce not alvays synonomous, Porhaps a
. erviter,on~reforenced measure with a bigh eriterion of proficicncy may be
termed a nastery test 4L the vniverse of items represented by the test is
unambiguously defined, In any event, it is tentatively suggested that the
KIPT i a mastery test in the scnse that performance of a child on a subtest
at the level of 85 percent accuracy implics a high level of proficicncy on
all of the ftems in the universe represented by the subtest, If a child
pexforrs with 85 percent accuracy on the short vowel subtest, Jt is prubnbl;
that he has "nastered” all of the short vowel words as defined by the puide-
lines usced to comstruct the subtest,
1Y, Construction of Subtests i

Tuc FIOT includes four alterncte tores, €, D, ¥, P, cach ofvwhiuh
includes all of the suh;vstx. Eaeh of the subtents was constructed to

represent a o soeple of fteos from oa finite dowain of possible ftems, Yhis
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section presenty tentative definitions of these darnins, ‘The order of
presentration of the definftions 48 intended to simplify the descriptions
of the domiins and is not similar to the order of ndmluistration of the %
subtosts,
Subtest 7 - Letter Nawing
A random sample of 20 letters fxom the 26 lower case letters in the :
alphabet was uged.
Subtest 6 ~ Letter Sound Production
A random sample of 20 lctters was drawn from the population of all
letters in fhe alphabet excluding q and x.
Subiest'5 « Consonant Vewel Production g
The items were formed by combining all consonants and all vowels in
2 letter combinations, excluding q. Combinvacions from this pool were

seiccte wandomly with the exception that items were excluded in which the

.eoncgonant changes the sound of the vovel as in "ew" or the vowel modifies

the most commonly used sound of the consonant as in "ce",
Subtest 4 - Short Vowel Word Production

All words in this domain contain the vowel sounds that occur in the
following words: bat, het, bit, but, dot, 7There is no restriction on the
letters that may be used to represent the vovel sounds in tncse words,
That is "head” may occur since it contains the same vowel sound as "bet",
The words in this domain contain all the following single consonant sounds:
bet, cat, dig, fig, sab, hat, jab, kin, 31i:, mit, net, pot, rat, sat, top, taw,
yat, wvig, vet, zip, In addition, all 2 and 3 letter consonant blends are
coptained dn this dorain fncluding:  breim, Lled, erit, clip, drip, frog,
flop, orin, giad,;gfru rlawn, stop, sliv, abit, st0iv, sean, spris, trip,

twist, blend, woge, Hep, rin, emelf, snop, fontyy bani, sealp, chasu, bent,
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gwim, milk, sedf, fily, rasp, bask, vact. In the subtest, about 50 percont .
of the items contain consonant blends and 50 percent contain single con-

sonant sounds,

T TR

Subtest 3 ~ Long Vowel Word Production

PR

The vowel sounds of the words in this domain include the vowel
sounds cf the following words: tape, meat, kite, tune (also cube), boat,
There is no rostriction on the letters used to repersent these sounds,

e.g. "might" céuld occur sinee the vowel sound is the same as that of
"kite". The consonant sounds include all of the sounds contained in the
domain ¢f Subtest 4 with the addition of: conscnant digraphs such as: th,
ch, sh,-gh, ph, thr, whi the soft ¢ and g as in "cont" and “gem"; and {
"qu', Approximately 50 percent of tha items contain consonant clusters

e

and 50 percent do not.

Ca T

Suuitest 2 - Nonsense Word Production
These itews do not repraesent meaningful words in Bnglish. The vowel

sounds of the words are distributed to include approximately 50 percent

short vowels, 25 percent long vowela and 25 percent speeial vowel sounds

as described in the domain of Subtest 1, The;; axre no restrictions on

the consonant sounds that may be included.

Subtest 1 « Whole Word Production =~ Special Rules | ;
This domain consists of words that contain the vowel sounds in the 1

following words: partjal, satiste, capture, join, saw, loud, food, pood,

term, corn, heart, bdbald, bulb. There is no restriction on the lotters usced

to represent these sounds.  Of course, other short and long vowel sounds may

appear in words that heove the sounds that are wnique to this domain, There

Mme no restrictions on the consonant sommds that may oceur and words con-

taining contonants that do not represent a sound (bomb) are included,
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Subtest § ~ Nonsense Word Kecopnition

The fters spoﬁvn by the examiver that are vecognized by the examinee
are identical to the fters that are reed orally by the examinee in Subtest
2, Ube {tems are in a difJerent order than Subtest 2, This pormits com-
paricon of perforrance in the production and rccopgnition wodes. The four
alternatives include: the correet item, an incorrect item with the first
two letters the same as the standard, an incorrect item with the last two
letters the snmé as the staudard, and an incorrect item with the same
letters as the standard in a new order,
Subtest 9 - Consonant Vowel Recognition

The itews spoken by the examiner are the same as those of Subtest 5,
except the seqéenee'is diffcerent, The altermatives include: the correct
item, an incorrect item with the first 1etéer the same as the siandarxrd, an
incorreet item with the sccond letter the same as the standara, anl an
incorrect item vith neither letter the same as the standarxd,
.Subtest 10 =« Initial Letter Sound Recognition

The standards sgpoken by the examiner are 20 words beginning with a
single consonant. There are four altcrnatives consisting of the correct
lettcr, incorrect letters that are contafined in the standard, and incorrect

*letters that are .mot in the standard,

IIl. Yreliminary Technical Information

Reliability of the KIPT has not been properly and completely
established, Additional data are necded, A supgestion that the reliability
of the total test and individual reliabilitics of the subtests may be ade-
guate i3 provided in an article by one of the authors (Guthric, 1973),

Stice the corpletion of the study, the NIV has been revised and subtests

I T L I ST
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in the tvoe versions are not {dentical, k- cheless, in this study the

reliabilitvies of the subtests weres

1) verd reading in context .91
2) vords flacshed .86
3) vords unilushed ,88
4) nonsense word production .86
5) long vowel production .20
6} short vowsl production 90
7) consonant cluster production 95
8) letter sound production .86
9) letter naming .22
10) nongense word recognition .83
11) consvnant cluster recognition .81
12) initial letter recognition .88
13) final letter recognition .83
14) auditory blending .90
15) syliabication .20
16) Total KIPT .98

Thege réliabilities were computed with the KR21 formula with data from 38
8s whose mean Gates-MacGinitie reading vocabulary was 2, 14 grade level,
Sce the article for further description of the subtests, Tt is important
to note_that the KR?1 formula is intcuded for use with norm~referehned
“measures, A formula for computing the reliability of criterion~referenced
tests was developed by Livingston (1972), That formula was not used for
these computations since it was under development when the article was
written, Livingston (1973) illustrates, however, that the criterion-

referenced reliability is never lower ond occasionally,the reliabilities

presented here are likely to be undercstimates rather than overestimates of .

the true criterion-referenced reliability of the. KIPT,

Validity of a criterion-referenced measure is likely‘to be more
difficulr to establish than validity of a typical norm-referenced mcasures,
For cxample, a suitable criterfon against which to judge a criterion-refer-
need measure ay be difficult to identify, Crelimivary indication of the
validity of the X1EL was obtained from the correlation of .83 between the

Ronsense Word Production Svbtesi of the RIFE and Cates-MacGinitie Vocabulacy
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scores,  Although the Letter Sound Production task correlated only .37 with
Gates MacGinitie Vocabulary, Letter Sound Production correlated «83 with
Consonant Cluster Production. ‘fhe appropriate eriterion for validnting a
given stbtest may be a similar eriterion-referenced test rather than a less
similar norm-referenced measure, These issucs domand additional t..ought and

data.

Note of Caution:

Three reminders about the experimental version of the KIPT are in
oraer, Tirst, the auﬁhors do not make any claims about the validity or
reliability of the measure until additional information is avallable,
Second, interpfetacion drawn from the administration of the test may not be
attributed to the authors. Third, the preliminary administrative manual
does ﬁ"t attempt to meet the criteria of excellence described in the

Standards for Lducational and Psvcholesical Tests and Manuals, (French

‘& Michael, 1966). .
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Divecticns for Adminiseration of the
Remedy Instituete Yhonies Tost

1. Matovials

Tho esominer needs the following materials available for the adnini-

stration of the test,

A.  An examiner and examinee copy of subtests 1 ~ 10,

B, DPmcils for use on subtoests 8 ~ 10, and for axaminer's uce on
entire test,

C. Daper or cardbeard markers for examinees' use on test 8 - 10,

D. Scoring sheet for vecording cxaminces' responses.

E. Accuracy Profile Sheet for summarizing examinees' performance,

IX. Seating arrangenents and grouping.

A. Testing should be conducted in a relatively quiet room to pro-
vent the examince from being distracted and teo enable the exa-
miner to hear the oral »esponses of the examince,

B. The examiner must test each examinee individually on subtests
1 -7, Porscns may be scated on opposite sides or adjacent
to each other at a small table.

C. The oxaminer may administer subtests 8 ~ 10 in small groups.

A group sizce of about 3 - 4 is suitable for children aged
5 = 8 ycars and for disabled readers; a group of 6 ~ 10 .may

be formed for normal children aged 9 and older,

IIT. Sequenee and Time for Subtests

A.

Subtests 1 - 10 should be adninistered in the erder 1 - 10,
The experience of the authors is that sincoe subtests 1I-7 ave

ordered in decrcasing diffculty, esaminces orce encourapged by

weag

- Biemy e
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success as they progress through the subtests and theilr motiva-
tion to porform well is sustained. In addition, subtests 8 ~ 10
mast follow 1 ~ 7 since the items on 8 and 9 arve the same as tho
itows on subtests 2 and 5, Since the former raequires oral pro-

duction and the latter requires recognition, it is likely that

administration of 8 and ¢ Yefore 2 and 5 may inflate performance _

on 2 and 5 although the reverse s not Likely.

B, In géueral, the time required to administer subtests 1 =~ 7 i3 15
to 30 minutes and the time to administer subtests 8 - lﬁ.is 10
to 1% minutes. The total time varies from 25 to 45 minutes
depending on the age and reading level of the examinee. Young
children (aged 5-8) and disahled readers (graie level 1.0-2,5)
take more time to complete the test than older students and more
advanced readers, Subtests 1 - 10 may be given to an individual
child in one or two gessions, Subtests L - 7 may be given in ome
or two sessions as neoded and subtests 8 -~ 10 éhould be givon in

one sossion,

Iv, Administration of Subtests‘
- The four altexnate forms may bo used interchangeably and are approx-
imately equal in difficulty level. Subtests from one form should not be .
mixed eith subtests from other formz, Administration of subtests 1 -~ 7

is cenducted individually. Instructions for each subtest are provided on

the cxaminer's copy of the subtest. Thesa instructions should be read aloud
te the chiild., AlIL of the subtests hive examples. After hearing the instruce
tions thi axauines shoul. - . “orm the examples.  The examiner may peovide any

help that is necded to entble the child to perfori the examples corroctly.
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Additional examples should not be given and mcanings of the Qordn should
not be cuplicainad, |

When the examinee is working on the test items, no assistarc: should
be giver in prnuouuciﬁ% the words, If an examinee hesitates on one itonm
for a loug time or provides a partial response such as the sound of the
first leticer in a short wvowel word, enc&hragvmant may be given by saying,
"are you going to try that ome' or "what is your answer on that one,"
Encourage the examinee‘to attempt the next item if he camnet pexfora an
item and persaverates on it., If the cxamince produces the separate sounds
for an item by saying “b".,.."i" for "bi", the cxaminer may suggest that
the examinec "put the sounds together". Lengthy assistance should .ot be
given and responses which are not adequately slended are scored as incor-
rect., Do not provide specific feedback about whether he is right or wrong
on any itews. The examinee may usce a mnarker or pointer or the examiner may
‘assist hin in maintaining his place on the testing page. It is important
that a given subtest be discontinued 1€ the cxaminee makes six consccutive
errors, The next subtest should be started immediately after such a dise~
continuation,

Aduinistration of subtests 8 - 10 may be conducted in groups as
described previously, DNirections for cach subtest are provided on the
examiner's copy and should be read to the examince. The examivces should
porforr the examples and assistance mﬁy be given to insure that the cxamples
are answered correctly mmd that the cxamineccs understand the task, xaminees
should ba encouraged bto use markers to maintain their plice on the page.
The exanincr my prencince each stivalus wvord two times, although he should
not return to an {iom that was previcusly administerced to assist exasinees
vho made an error, A1) 20 ftems on each of (he subtests 8 ~ 10 should b

administorad to all combnees,
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V. Caldelinas Lor Judging and Scoring Performance

i'\o

c.

D.

Subtest L = Whole Word Production = Speefal Rules

Scora as ecorrect the standard premmeiation of the word, Make
nininmnl nllowvance for dial-ct and accent difforences, If an
exaninee has a nen~standard black dialeet or.a marked Bostonimn
accent, for oxample, accept oral responses that are consiastent
with his linguistiec systoem, -

Subtent 2 ~ Nonsensc Word Production

Scoxe as correct responses that follow standard phonetic rules.
Althouzl. a complete systom of phoretie rules canmnot be provided
here, the following guidelines will suffice for judging responsos
to these 1tems., If the word contains one vowel, efther the short
or louy sound may be heard, e.g. "rax" should rhyme with "tax"
and "tright" should rhyme with "might*, If a word contains two
voirels, the vowels may be pronounced with any, of the sounds which
those vovels may represent in English, For imstance, "goot' may
be correctly provounced as rhyming with either *foot" or "“boot".
Vosels that occur in the beginning of a word may be pronounced
with either the short or long sound, For instance, the "eo" in
“"ont' may be prenounced as the "o'" in "objeet" or "only"., The
diacritical marks used by the examiner in Subtest 8 should not

be used in judging the a’ .quacy of responses on this subtest,
Subtest 3 -~ Long Vowrel Word Production

Score as correct thoe stondard pronunciation of the word with
ninimal alle.onee for dialect or arcent dif{ferences,

Subtest & - Short Vosel Word Troduction

Score as correct the standard prommciation of the word with mininal



as
.
YR 4

F.

G.

.

1.

~¥4 -

allogmce for dialect diffoerevees,
BEST COPY AVAILABLE

Score as correct the standard consonant somd with allevances

Subtost 5 - Cousomant Vowel Praduction

for diffcrent consovuamt sounds for ceortain letters., For
example, in "ga" the "g" may bo pronouncaed 55 the Yg! in 'get"
or “"gesture', Tor vowels, cither the long or short sound is
acceptuble. For instance, in "da" the "a" may be sounded as

in "éam" or "dame',

Subtest 6 - Letter Sound Production

Scora as correct any of the sounds that a consonant may make in
the initial position of a word, Note that "“¢'" may be haxd or
soft as in "cat" or "city".

Subtest 7 ~ Letter Néming

Score as corrcct latter naras ;uch as "boe" for "b",

Subtest 8 ~ Nonscnse Waord Recognition

Score as correct the standard spoken by the e;nminer if the exa-
mince circles it correctly among the four alternatives.

Subtest 9 ~ Consonant Vowecl Recosnition

Score as correct the standard spoken by the examiner if the exa-

mince clvcles it corrcetly among the four altornatives,

[

J  Subtest 10 - Initial Letter Sound Recognition
Score as correct the initial letter of the word spoken by the
examlaer if the exuuinee cireles it,
VI, Constructing xamince Mrofile

While the examinee is porforming Subtosts 1 « 7, the
cach recvmse as corcect or incorrect on the Scoring Sheet,
Subtests 8 = 10 i recorded on the sheet vhen the exaainces

section, The wotal guader correct for encihr subtest s then

cxaniner records
Yerforuanee on
couplete thwe

couputed and

5

- van L . e

ey i d



recorded ae the bottom of the Scoring Sheet.  Information from the Scoving
Sheet s then placed on the Profile Shoet.  The nuuber of correct responses
oun cach subiest is entered en the Profite Sheet in the colium laheled
"muebor correct',  The percent correct, caleulated as number coreect divided
by total possible correct, is entercd in the section entitled Y"percent
correct”,  This information may be entered as a dot in the appropriate rov.

The Profile is created by comecting the points with straight lines.
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RICERINGRS _ BEST copy ‘VA”-ABLE

Yrench, 2., and Michael, W.B, . mdarda for Bducational and Pevehologie:)

Teetn and Mamuals,  Washington, 0,0, American Psycholegical Associatiom,
1860,
Glaser, R, Instructional technology and the measuroment of learning outcomes.
’ b

American Paveboleaise, 1963, 18, 519-521,

Guthrie, J,T, DNodels of reading and reading disability, Jourmal of Bduca-

tienil Psvchole v, 1973, 65 (1), 9-18,

Hambletoen, R.K, and Novick, M,R. Toward an integration of theorxy and method
for critevion~rceforenced test., ACT Research Report No. 53, Iowa City,
American College Testing Program, 1972,

Rriewall, Thomas ¥, Aspects and applications of criterion~xeferenced tests.
Techmical Paper No. 103 Institute for Educational Research; Downeré

Grove, Tllinois, 1972,

‘Livingston, §,A, Clussical test theory for criterion~referenced tests.

Disscrtation submitted to Jolms Hopking University, Baltimoxe, 1973,
Livingston, S8,A, Criterion-referenced applications of classical test theory,

Journsl of Fducational Measurement, 1972, 9, 13-26.

Lyman, H.B, Talking test scores: Criterion-~referenced testing., NCME Mea-

stiveaent News, 1972, 15 (3), 3,

*

Nitko, Anthony J. A model for eriterion~rofarenced tests based on use.
Yaper presented at the amnual meeting of the American Educaticnal
Rescavch Asseciation. New York, February, 1971,

Pophuiy, W.J, (ed.) Critcerion~Reforenced Measurement:  An Introductiom,

nploveod CLif e, New Jersey, EBdwecatiecnal Technology Publications,

1971'
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BEST COPY AVAILABLE

Rowdsboshy, G 8, and Grevny, DyR. Some reliability problems in a eriterion-

rYeferonced test, Paper presceuated at the annual moeting of the American
Bducaticenal Rescarch Assoclation Mecting, New York, February, 1971,
Mastery versus nonmastery instruction with varyins test

Wontling, Tin I,
Journt1_of Rlurationn] Yasvohelopy, 1973,

iten foedback trestments,

65 (1), 50-58.
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BEST COPY AVAILABLE

THRED 1 == VNIOLDY WORD PRODUCTION ==

SPLCIAL, RULLESG

A. car )

B. moon

1. cried 16. favor

2. kneel 17. Dboard

3. thick 18. hearth

4. shirt 19. column

5. silly . 20. needle _

6. noisc 2l, debris %

7. storm 22. nmight E

6. chrome 23, yawn

2. extend 24, growl

10, ecarth 25, heard

1l. nacure - 26. 'chore

12. wring 27. bald

13. Jjudge 28, chalk

l14. ceuse 29, dye

15. bloom 30, cause

Directions: I would like you to read as many .of these

- words as you cch. Lat's try the practice

ones. (Ixaniner pronounce osamples
correctly if child does not; then have
child repeat the exanmples.) Discontinue
the subtest afier 6 consecutive errors.,
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A.

B.

1.

2.

8.

9.

10,

1l.

12.

13.

14,

15.

~ 5]~

THST 1 == WHOLI WORD PRODUCTION w=-

car

moon

crie§
kneel
thick
;hirt
silly.
noise
stoxrm
thomc
extend
earth
nature
wring
judge
ceasc

bloom

SPECIAL RULLS

16,

17.

18,

19.

20,

21,

22,

23.

24,

25.

26.

27.

28,

29.

BEST COPY AVAILABLE

favor
board
hcarth
column
needle
debris
might
yawn
growl
heaxd
chore
bald
chalk
dye

caune



I
2.
3.

5.

7.
8.
9,
10.

TEST 2 ~- NONSENSE WORD PRPODUCTION

£fim

ack

gak
Spro
ert
grud
freel
poit
clid
tave
ock

socuna

Directions:

— $a-

11.

i12.
13.
14,
15.
16.
17.
18.

19,

20.

BEST COPY AVAILABLE

greex
teefex
ipscem
glore
shuff
rocress
staum
thulk
marbop

endoke

This page has all nonsense words. That
means that none of the words make any
sense. They are just letter sounds put
together. Lets try the nractice ones.
(Examiner pronounce Lie practice words
correctly if chil? does noc; then have
child repeat examples.) Discontinue
subtest after 6 conseaniive errors.
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TEST 2 == NONSENSE WORD PRODUCTION

A. fim

B, ack

l. gak
2. spro.
3. ert
4. érud.
5, freel
6. poit
7. elig
8. tave
8. ock

10, scune

1l.

12,

13.

14,

15,

16.

17.

18.

19.

20. .

BEST COPY AVAILABLE

greexr
tecfer
-ipsem
gloxe
shuff
rocress
staum
thulk
ﬁarbop

endoke

¢
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LONG VOIWEHL SOUNDS

TEST 3 —-= PRODUVCTION OF WORDRS WITH

A, make BEST COPY AVAILABLE
- B. free
1. rail 1l. prey
2. heap 12. bolt
3. lime 13. tune
4. robe l14. cheat
. 5. crude 15. clue
6. loaf 16. great
7. try. 17. mile
5 8. éage 18, slow
5. queen 19. fear
10. Dbling 20, fuse
piractions: Read as many of these words as you can.
Lets try the practice ones, (Examincer
‘ . pronounce the practice words correctly
. if child does not; then have child repeat the

examples.) Discontinue the subtest after

6 consecutive errors.

Lt
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TEST 3 ~- PRODUCTTON OF VWORDS WITH

nake

{1ree

rail
heap
lime
robe
crude
loaf
try
cage
queen

blind

LONG VOWLIL SOUNDS

1.

12.

13.

14.

15,

16.

17.

18.

19.

20.

- gEST COPY AVAILABYE

prey
bolt
tune
cheat
clue °
great
mile
slow
fear

fuse
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TRST 4 ~- PRODUCTION OF WORDS WITH

¥
A. sit
B. man
1. sad
2. fed
3. sip '
4. nod
5. young
6. snap
7. web‘
8. fist
9. bread
10. log

Directions:

-5 b-

SHORT VOWEL SOUNDS

11.
12.
13.
14.
15.
16.
17.
18.
19,
20.

BEST COPY AVAILABLE

rung
swap
lit
clamp
bun
ham
next
slot
clip

gum

Read as many of these words as you can.

Lets try the practice ones.

(Examiner
.- pronounce practice words corxectly if

child does not; then have child repeat

the cxamples.)
after 6 cpnsecutive errors.

Discontinue the subtest

Lo

ALRTMEAT BT g aEd Gerae

i WA

e - dae " HER R ; . e e ‘ . R ;
SR L s RS Rt L T e R R T R R e et e U I Ia D RGLRE T hgy 11 Wbt LA Dy T B BT ©

e s

AL PSS et Tt N s

- MV}



A,

B.

1.

2.

10.

~5 1.

¥

TRST 4 == DPRODUCTTION O WORDS WITH

sit

nan

sad .
fed
sip
nod
young
snap
wab
fist
bread

log

SHORYT VOWRL SOUNNS

11,
12.
13.
14.
15.
16.
17.
18.
19.

20.

. giST COPY AVNILABLE

rung ,

swap

lit

clamp

bun

ham

next

slot

clip

gum
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A. ep
B. c¢o
l. eg
2. ca
3., ek
4. =zu
5. ag
6. on
7. ni .
8. vi
9. af
10 1a
Dixections:

THST 5

-5 3~

-~ PRODUCTION OF VOWL-~
CONSONANT COMBINAPIONS

11.
12.
13.
14.
15.
16.
17.
18.

i9..

20.

BEST COPY AVAILABLE.

he
oS
te ‘
mo
tu
in
az
oh
re

uh

This page has two-letter items. Some
make sense and soma are nonsanse words.
Tell me what the letters say together.
Lets txy the practice ones.
may use cither the long or short vowel

If the child cannot pronounce the
cxanples using either scund, th~ exaniner
should pronounc2 theom using & short vouvel
sound; then have child repeat thd oxamples.)
biscontinuc the subtest after 6 consecutive

sound.

erroxrs.

(The child
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TRST § -« PRODUCTION OF VOWDRL -
CONGONANT COMBINATIONS

A. cp BEST COPY AVAILABLE
B. co |
l. eg 1l. he
2., ca 12. os
3. ek 13. te
4. =zu 14. mo
5. ag 15. tu
6. on 16, in’
7. ni 17, a=
8. wi 8, oh
9. af 19, re
10. 1la 20, uh,.
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TEST 6 -~ LUPTLR SOURD PRODUCTION

A B | BEST COPY AVAILABLE
B. € ' ) .

c g £ s y e ' a W
qa i u z P m n 1 b

Directions: I want you to tell me the sound cach
one of these letters make, Lets try
the practice ones. (Examinexr pronounce
exaunples if the child does-not; then
have child ropeat the examples.) Discontinue
the subtest after 6 consecutive errors.

* k kX bk Rk F kR kR K Rk kAR R R KL kRN F N

TEST 7 ~- LITTER NAMING

A. s

B. v

e a A q W a x £ m 3
y n k n ¢ P o i b

Directions: Tell me the names of cach of these
letters. Lets try the practice ones.,
(C:aminer pronounce cxamples if the
child does not; thea have child repeat
the examples.) Discontinue the subtest
after 6 conscontive exrovss.

JEo
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T e e, MERRARY T WA s Tl St Gl S I A ARSBITER, Y OIS S iy i B R v o B s AT, PSSR At 1y



-6 1

TEST 6 -— LETTER GOUND PRODUCTION

A. b

B, ¢t :
BEST COPY AvAILABLE

o c g £ s Yy e v | a | - w

a i . o z P - m 3 n 1 b

RAERERA AR AR L AR AN AR R AR AR ALERA AR AR A AR AR AT RN A&

TEST 7 == LETTER NAMING
A, 8
B. v
. a z q W d X £ m X
y n k n 1 c P o ! b
c
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e
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TLST 8 == RUCOCHITION OF 'FHL VISUAL FORM

OF ROLSENSH WORDS

(W)
A. fim
~
B. ack
[
1. ock 1.
(V)
2. clid 12,
3. tave 13.
4. scune 14.
5. poit (boil) | 15.
6. freel 16.
7. gak’ 17.
8. ert (gexm) 18.
9. grud 19.
10. spro 20.

Directions:

BEST COPY AVAILABLE

thulk

endoke

staum (audit)
focries
marbop (star)
teecfer

zpsgh

greer (sneer)
shuff

gloxe (ox)

This page has rows of all nonsense words.
Each row has four words. I will say a
nonserse word and your job is to look

across the row and find the same word I
salid, Put a circle around the word. Lets
try the practice ones. Each child complates

items l - 200
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A
B.

2.
3.
4.
5.

6.
7.

16,
17.
18.
19.
20,

TEST §

lim

cCk

uck
clid
feve
unsce

poti

froof

fak
exrt
grud

PXos

thulk
entuhe
tausm
sonﬁass

mastug

cefeort
ipnow
phoex
sholl

glore

_L3-

BEST COPY AVRILABLE

= RECOGRTPION OF THE VISUAL FORM
OF RONOGNNSE WORDS

£im

cak

cko
frid
taro
scoru

poit

freol
gar
ret
jaud

spne

kulth
endoke
stown
resscor

marbop

ténlcn
senip
greey
uffsh
gloxn

mif

ack

ock
dilc
vate
nurne

pouf

thoel
gak
erm
rugd

noro

thoff
dokeen
staum
Yocress

nontop

fooher
ipsoen
groow
shuff

orogl

fir

acf

ocr
clon
tave
scune

jait

elfer
kag
ort
grel

Spro

flelk
ﬁrhake
dreum
ronoarn

opmarb

teefor
ogﬂém
erger
nooff

phure
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BEST COPY AVAILABLE
TEST © == RECOGNTEION OF VOWLL~CONSONANT
COMBINATIONS

A, cp

B. co -

1. ni 1l. a=
2. af 12. re
3. on | | 13. oh
4. wvi 14. in
5. 1la 15, uh
6. zu . 16. tu
7. 'eca . 17. he
8. eg 18. te
9. ek ' 19. os
10, ag . 20. mo

Directions: This page has rows of cofsonant vowel

combinations. I will say the sound that
two letters make together and you put a
circle around the two letters that make
that sound. Lets try the practice ones.
(Examinexr pronounce all combinations with
the short vowel sound.) Each child com-
pletes itens 1 - 20,
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BEST COPY AVAILABLE

¥ PEST 9 -~ RECOGNITION OF VOREL=CORSONANT
COMBINATTONS

A,
B.

1.
2.

3.
4.

O W ™ =~ O

L]

11,
12,
13,
14.
15.

16.
17.
18,
19,
20,

cbh

cu

no

aw

od
va

‘la

zu

co
ag
uk

ap

ez
ru
oh
ih

um

ta
he
te
ot

na

op

co

du
an
pi
ta

ri
ca

em

eh

og

az
re
ih
af
ih

tu

fe

(335

va

ep
da

ca
af

.on
ko
lu

za
ne
ov -
iz
ag

od
ke

ow

av

se
hu

tu

ne

‘ah

mo

ef
su

vi
ge

tu
da
eqg
ek
ik

al
sa
ue
en

uh

fu
ke
po
ig

no
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1.
2.
3.

L%
»

»

*

s o0 ~7 <)}
..

10.

Directions:

salamander

numerical

luscious
harmony
zither
pendulum
temporary
young
casual
gumption
kangaroo

notorious

~L6—

i1.

12,
13.
14.
15.
16.
17.
18,
19,
20.

BEST COPY AVAILABLE

TEST 10 ~- RECOGNITION O INTUIAL LETTER SOUNDS

symphony
willow
bov:.ne
furious
judici;l
marvelous
rascal
vigorous
dynamite

natural

Each row or this page has four lotters.

I will say a word. You look at the

letters in the row and put a circle around
the letter thal you hear at the beginning

Lets try the practice ones.

Each child completes items 1 - 20.

of the word.
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A.
B.
1.
2.

3.
4.

6.
7..
8.
9.
10.

11.
12.
13.
14,
15.

16.
17.
18.
19,
20.

— -

BEST COPY AVAILABLE

TFET 10 ~-- RECOGNITION OF INITIAL LETTER SQUNDS

1

m

f/;

o

o, th <4 ¥ o & B 0

a1

L1/]

2. O

r

m

3 o K X

M - 3

/]

o+t < Q

La ]

n

.

w. 0

)

X

h

m~

= M 2 ¥

-

n
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G-
TLRST 1 -~ WHOLE WORD PRODICTION
SPECIAL RULES
A. boy
gst COPY AVAILABLE
B. down B
1. calves 16. dollar
2. sign 17. charm
3. birth 18. qulp
4. term 19, autumn
5. have 20. scale
6. gas 21, whole
7. straw 22. hour
8. eoxpect 23, point
9. rather 24, pearl
10 ghost 25. spurt
11, tension 26. court
12. wreck 27, sugar
13. listen 28. hedge
14. lye 2%9. prose
. 15. stood 30, crown
Directions: I would like you to read as many of these
words as you can. Let's try the practice
ones. (Bxaminer rronounce examples if
child does not; then have child repeat
, the examples.) Discontinue the subtest
. after six consccutive errors.
n
g Jobhn g, Guihrie & tavy Soifont,
| Johi P, Rentiedy Inscicuie, Jotms Hopkips University

Baltimure, Narviand
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A.

5.

6.

7.

S

10.

1l1.

12.

13.

14.

15,

68

THST 1 ==~ WIHOLE WORD PRODUCTION

boy

down

calves

term
havé
gas
straw
expect
rather
ghost
tension
wreck
listen
lve

stood

SPECIAL RULES

16.

17.

i@.

19.

20.

21.

22,
23,
24,
25.
26.
27,
28,
29,

30.

BEST COPY AVAILABLE

dollar
charm
gulp
antumn
scale
whole
houx
point
peafl
spurt
court
sugar
hedge
prosc

crown

I S VI
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TEST 2 ~-- NONSENSEH WORD PRODUCTION

A, kag
B. uck
l. paf
2. smay
3. floy
4., elch
5. drute
6. urb
7. thab
8. hice
9. fing
10, flome
Dirxectionss
D

BEST COPY, AVAILABLE |

11.. treave

12, exmy

13. upple

14. clow ‘

15. spack

16. dectow

17. stee

18. nedge

1%, magsto
20, stipap

This page has all nonsense words. That
means that none of the words make any
sense, They are just letter sounds put
together. Lets txy the practice ones.
(Examiner correctly pronounce the prac-
tice words if the child does not; then have
child repeat the examples.) Discontinue
the subtest after 6 consecutive errors.
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1.

2.

3.

9.

10.

TEST 2 -~ NOHSENSE WORD PRODUCTION

paf

smay’

floy

elch

drute

urb

thab

hice

fing

flome

~71-

BEST COPY AVAILABLE

11.
12,
13.
14.
15.
16.
17.
18,
19,

20.

treave
exrmy
uﬁple
clow
spack
&ect;w
stee
nedge

magsto

stipap

SR - N RECE e .
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TEST 3 == PRODUCTLON O WORDS WITH

A. home
B. tail
1. paiﬂ
2. steep
3, pipg
4. most
5. mute
6. note
7. grird
8. shake
9, peak
10. wild
Direcctions:
D

LONG VOUEL SOUNDS

11l.

12.
13,
14,
15,
16.
17.
18.
19.
20.

 BEST COPY AVAILABLE

freight
cope
chew
cream
bruise
pare
tire
roll
fierce

tube

Read as many of these words as you can.

Lets try the practice ones.

(Examiner

pronounce the practice weords correctly

- if the child does not; then have child

repeat the examples.) Discontinue the
subtest after six consecutive errors.

e
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B.

1.

3.

3.

5.

6.

7.

8.

10.

_13 -

TILST 3 ~- PRODUCTION OF wWOnRDS WITH

hone

tail

pain

steep

LONG. VOWEYL SOUNDS

11.

12,

13.

14.

15.

16.

17.

18,

19.

20.

- BEST COPY AVAILABLE

freight
cope
chew
cream
bruise
pare
tire
roll

'

fiarEe

tube

<, g e U g e . . [ e e . -
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TEST 4 -~ PRODUCTION O WORDS WITH

A. bat .
B, pon
L. jam
2. net
3. him
4. cot
5. ton
6. grab
7. sped
8. swim
8. bent
10. hog
Dircctions:

SHORT VOWEL SOUNDS

11.-

12,
13.
14,
15,
16.
17.
18,
19.
20,

BEST COPY AVAILABLE

spun
swan
mix
smack
rug
nag
head
trot
miss

hunt

Read as many of these words as you can,

Lets try the practice ones.

(Examiner

pronounce practice words correctly if
child does not; then have the child repeat
the examples.) Discontinue the subtest

after 6 consecutive errors.

coelt
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A,
B.

9.

10.

-75~

THST 4 ~- PRODUCTION OF WORDS W1TH

bat
pen
Jam
net.,
him
cot
ton.
grab
sped
swim
bent

hog

SHORT VOWLL SOUNDS

11.

12.

13.

14,

16.

17.

18.

19.

20.

BEST COPY AVAILABLE

spun’
swan
mix
smack
rug
nag
head
trot
miss

hunt

Gt o e, dad
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TRST 5 =~ PRODUCHION OF VOWEL =

CONSONANT COMBINATIONS %
- . " BEST COPY AVAILABLE
B. ho ‘ , -g
.oep 1l. ol é
2. ai 2. ip %
3. 3 13, ze %
4. we 14.  im 3
5. ba 15. hi
6. os 16. av
7. de .17. wo
8. et 18. op
7. af : 19. iz
10, wi 20. ku

Directions: This page has two-letiter items, Some
: make sense and some are nonscnse words.
Tell me what the letters say together.
I.ets try the practice onaes. (Examiner,
¢ the child may use either the long or short
vowel sound. If child cannot pronounce

0 Vi el Hnshinarss A RS s e o ARSI S A ARG SR~ o o AT R

the examples using either sound, the exa~ ¥
miner should pronounce them using a short F
vowel sound; then have child repeat the :
examples.) Discontinue the subtest after B
8ix consccutive errors. . H
%

b
}

i

3

i

a anhota




A.

B.

1.

2.

3.

9.

10.

ho

ap

ai

we

as

et

af

wi

TEST

%

_70-

= PRODUCTION OF VOWLL -
CONSONANT CONMBINATIONS

BEST COPY AVAILABLE

1l.

12.

13.

14.

15.

16.

17.

18.

19,

20.

ol

ib

ze

im

hi

av

wo

2
3
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A.

BDi m
V] e
Y a

Directions:

7%~

TEST 6 -~ LDUIER SOUND PRODUCTION

BEST COPY AVAILABLE
b r a h W 2 £ n
1 k t g | i P v

I want you to tell me the sound each one

of these letters make. Lets try the prac-
tice ones. (Examine:r pronounce examples if
the child does not; then have child repeat
the examples.) Discontinue the subtest
after six consccutive errors.

LA B I L A L AN BN JNE SN ORI RN IR EK NN BN R CJEE NN B NN

A. @

B. ¢

e h

a o
Directions:
1§

TEST 7 -- LETTER NAMING

Tell me the names of cach of these letters,
Lets try the practice ones. (Examiner
pronounce oxoampvles if the ehild does not; then
have child repoat the examples,)  Discontinue
Lthie subtert alior i conseoutive orrors.

gy .‘cy#,

el en
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A,
B,

Id

TRST ©

-79-

==~  LETILER -~ SOUND PRODUCTION

BEST COPY. AVAILABLE

r a h W z £ n

REAKATRAERAERRAAALTARERRAALARARARARARLAALERRARAAR AL R edv b iR

A.
B.

TPST 7 -~ 13TTER NAMING

i . .
R IR s s, Ly BT

PR

L S | S SR

AT KFR i

AR S 2 SR A0

NORRS - TV FLY LW LR S

o AT e o G e



.

R+ G e S ]

-— 30-‘

TEST €. -= RECOGNITION OF THI VISUAL FORM
OF NONSLENSE WORDS

A. kg
B YWck o ~ BEST COPY AVAILABLE
1.  thik , 11, stde
2. frng 12. mdgstd
3. urb (slux) 13, ddctow (cow)
4. hice ' . 14. nedge (hedge)
5. f£15me 15. stipap
. 6. drite ' 16. spgck
7. smay 17. gpple
8. paf 18. ermy (gexrm)
9. floy (boy) | 19, treave
10. ¢lch (felk) . | - 20. clow (cow)

+

Directions: This page has rows of 2ll nonsense words.
Bach row has four words. I wil. sav a
nonsense word and your job is to look
across the row and find the same word I ;
said. Put a circle around the word. Lets s
try the practice ones. Each child completes =
items 1 ~ 20.
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EL YOS

Do
B.

11.

16.
17.
18.
19,

20.

"y

_3l-

GEST COPY AUAILRBLE

TEST 8 -~ RECOGNITTON OF THE VISUAL FORM
OF NONSENSE WORDS

hag

ack

baht
lang
ury
hice

fluwt

droly
smen
paf
flax

mach

Ince
magsto
dectow
denge

flojap

ackps
uphan
crmy
caLrev

frow

kaf

floy
elch

sete
mapron
towdec

nedge

stxome

spoth
upple
exrui
trouny

wocl

kag

ucx

thom

- fing

arb
loce

flome

snate
ausm
f£ap
oyfl
chle

stee

stomag

. bonfow

nelor

papsti

spack

putile |

mery
hniove

C 1 O

gak

“uck

sraﬁ
ging
rbu

hito

trane

drute
smay
paw
shoy
elpt

stuf
unjrto
deuhon
ufage

stipap

nouck
sonnle
nomy
treave

clum

3
R

R SR e R

-

Zgne



A,
B,

Directions:

ic
ho

wi,

et

af
es

ba

ap

di

we

8-

TEST 9 -~ RECCUNITION O VOWEL"
CONSONANT COMBINATIONS

BEST COPY AVAILABLE

11. wo
12. iz
13. ku
14. av
5. op
16. ib
17. ze
18. hi
12, ol
20. im

This page has rows of consonant vowel
combinations., I will say the sound that
two letters make together and you put a
circle around the two letters that make
that sound., Lets try the practice ones.
(Examiner pronounce all combinations with
the short vowel sound.) Each child com-
pletes items 1 -~ 20.
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A,
B,

1.
2.
3.
4.
5.

6.
7.
8.

10.

11.
12,
13,

16.
17.
18.
19,
20.

)

32—

BEST COPY AVAILABLE

THEST 9 == RECOGNITION OF VOWDL-
CONSONANT COMBINATIONS

no

wa

ch

af

e\:\?

bo
" fi

Qaz

wu

wa
ik
ku
lo

av

za
gu
ol

oh

ic
. de

du
av
ja
ef

es

ta
jo
ap
lu

bho

wo

az
mu
avy

ep

ab

se

el

um

im
ho

wi
et
ne
ig

us

svu
ji
op
xi

de

ru
i1z
ke

aw

op

oz

mi

"ha

of

ju
hi

-»

¢,
ot
wi
ar

ov

ba

pu

da

we

no
ef
bi
iv
ob

ib
ze
ni
da
in

b
1
n oy

o E
B
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TEST 10 ~~ RECOGNITION OF INITIAL LETTER SOUNDS

;jf A, pexsonal
B, valuable , BEST COPY AVAILABLE
1. demise 1ll. ‘population

2. conquest 12. musician

\ 3. buskin . ‘ 13. torment
4. =zygote | " 14. nebulous
5. hatchet : 15. fantastic
- . 6., sanitary 16, wealth
7. reference 17. yolk
8. Jandscape . 18. geography
9. jealous 19,  kayak .
10, victorious - ' ' 20. gauntiet
pirections: Each row on this page has foug'letters. I
will say a word. You lcok at the letters in
: the row and put a circle around the letter
that you hear at the beginning of the word.
Lets try the practice ones. (Examiner say
. each word twice.) Each child completes
items 1 - 20.
'
>
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11,
12,
13.
14,
15,

16.
17.
18.
19,

20,

N

. e

. -
35—
b

BEST COPY AVAILABLE

TEST 10 -- RECOGNITION Or INITIAL LETTER SOUNDS

0 % ® wu =B

c/]

L

5 e ot 5 e
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THST 1 ~~ WHOIF WORD PRODUCTION
SPRCIAL RULLS

A. c¢hin

P

BEST COPY AVAILABLE

B; girl

1. hiking 16. worn
2. gnaw . 17.  floor z
3. cable 18. heart E
4., toy | 19, knife _%
~ 5. couch ‘ 20. scope 'g
6. tore 2l. whom %
7. starch 22, half ?
8. thank : 23. true
9. chunk 24. swoop §
10. phone 25. nerve 5
11. special ’ 26. pour ?
12. thumd 27, sure %
13. castle 28. taught é
14, praise 29, letter ;
15, cent 30, exit ;
Directions: I would like you to read as many ol “
these words as you can. Lets try the
praccice ones. (Bxaminer prondunce
the examples if child does not; thenw - ;
have child repcat the examples.) Dis- !

continue the subtest after 6 consecu-
tive errors.

L

3 John 1, Guthri~ & Marv Seifort
Joan 7, Kennedy Inctituce, Johns Hephins tatversity
Baliiuore, Marviand

T



2.

3.

5.
6.

7.

10.
1l.
12,
13.
'14.

15.

£ 7~

THST 1 ~= WHOLE WORD FRODUCTION

chin
girl
hiking
gnaw
cable
toy
couch
tore
starch
thank
chunk
phone
special
thumb
castle
praise

cent

SPECIAL RULES

16.

17.

18.

19.

20.

2.

22,

23.

24.

25,

26,

27.

28,

29,

30.

gEST COPY AVAILABLE

worn
floorxr
heart
knife
scope
whom
half
true
S\ Jp
nexve
pouxr
suxe,
taught
Jetterx

exit
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TREST 2 == NONSENSE WORD PRODUCTION

A, Xkig

B. onp

1. rops
2. spe
3. snorxf
4., sten
5. plake
6. ghaw
7. ance
8. pire
9. eld
10. thew
Directions:
B

11..

12.
13,

14,

15,
16.
17.
18.
19,
20.

BEST COPY AVAILABLE

wote
siness
etting
- Qouf
tront
kenner
blumb
wreps
iby

creteck

This page has all nonsense words.
means that none of the words moke any
sonse. They are just letter sounds put
lLots try the practice onos.
(Examiner correctly pronounce the prac-
tice wvords 1f the child does not.)

together.

have the child repeat the exainples.

That

Then
Dis~

continue the subtest after © consacutive

erxors.
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A.

B.

1.'

6.

7.

9.

10..

r

_39-  *
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TEST 2 -~ NONSDENSE WORD PRODUCTION

xops
ope
smoxrf
sten
plake
ghaw
ance
nire
eld

thew

GEST COPY AVAILABLE

11. wote

12. siness

13, etting

14, douf

15, tront

16. kenner

17. blumb

18, .wreps

19, iby -
20. creteck
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TEST 3 =~ PRODUCTION OF WORDS WITH E

. LONG YOWEL SOUNDS. 3
A. goat . %

| LE 5

B. cake BEST COPY “mm 1

%

§

1. lace 11,  vein ;%

2. scenm 12, soul i%

3. pine 13, glue 3

: oy

4

4. role .14, Dbeak s§

5. cube . 15. grew A%

B

6. quote | 16. scare §

7. mild 17 . txibe . 2%

i 8. braid 16. juice
9. high 19. steer 3;

10. plead 20. crow §

i

¥

. ;

&

, ¥

Directions: .Read as many of these words as you can. %

Lets try the practice ones. (Examiner -

pronounce the practice words corrxectly '%

if the child does not; then have child §

repeat the examples.) Discontinue the 4

subtest after 6 consecutive errors. 5

&

. ¢

i

¢

¥

o o
ERIC
—_— . i



A.

B.

1.

3.

~q1-

TESY 3 -~ PRODUCTION OF WORDS WITH

goat

cake

lace

seam

pine

role

cube

quote

mild

braid

LONG VOURET, SOUNDS

_‘hES[CDF¥FWA“ﬁBUE

11,

12.

13.

* 14.

16.

17.

18.

19,

20,

voein

soul

glue

beak

grew

scare

tribe

juice

steer

crow

- .

g A

T, e e elln
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PEST 4 ~- PRODUCTION O WORDS WITH

. SHORW? VOWEL SOUNDS s
A. pet BESI m" :
AV

B. bad RILABLE i
1. nap 11, plum %
2. fed 12.. wasp i
3. -tip 13. fit
Y

4., fog 14. damp 4
5. done 15. rub H
6. flat 16, tax L
.k

7. wet 17. spread %
: i

9. rost 19, limp %
10. hop 20. sunk ;
i

;

3

Direcctions: Read as many of these woxrds as you can. §
Lets try the practice omes. (Examiner i

‘ pronounce practice words correctly if 3
child does not; then have child ropeat i

the examples.}! Discontinue the subtest
after 6 conscecutive errors.

S A L L




A

B.

l.

2.

4.

5.

7.

8.

9.

10.

pet

bhad

nap
fed
tip
fog
done
flat
wet
$lim
rest

hop

, ,_73.;

TLST 4 ~e PRODUCTION OF WORDS WITH
SHORT VOWEL SOUNDS '

- BEST COPY AVAILABLE

1.

12.

4:{':"”

13.
14.
15.
16.
17.
18.
19,

20,

plum

wasp

£it

damp

rub

tax

spread

song

limp

sunk

L3

b
ar‘s.*%t:‘f

R SRR I B S w1 B S S T, T

B e A TR Wl e 3 e ipeti i

coal)

=/ a NETAN

L2 8 e e A e

e



L

A. ok
B. ra
l. ta
2. do
3. je
4. ha
5. pi
6. da
7. il
8. ru
9., ti
10, du
Dircctionsy

. -—-9 L/—-—-

THST L o= PRODUCTTON O VOWEL -
COUNBONART COMBINATLIONS

BEST COPY. AVAILABLE

1l1. hu
12, si
13. mu
14. om
15. ho
16. ic
17, ub
18, ga
12. po
20. et

This page has two-letter jtems., Some

make sense and some are nonsonse words,
Tell me what the letters say together.

Lets try the practice ones. (The child

may use cithex the long or shoxt vowel
sound. If thoe child cannot pronounce the
excmples uzing cicher sound, the examiner
should pronounce thoee using a .short vowel
sound; then home child repeat the examplos,)
Discoantinue che subtest afiter 6 consacutive
orrors, ‘
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TEGT 5 == PRODOCTTON OF VOWLL -
COMSORANY COMBINATIONS

A. ok
B. ri BEST COPY AVAILABLE
1. ta 11, hu
2. do 12, si
3. Jje - 13. mu
4. ha l4, om
5. pi 15. ho
6. da ' ' 16. ic
| 7. il ’ 17, ub
8. ru 18. ga
9., ti ' 19. po
10. du 20, et

B
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GEST COPY AVAILABLE

TUST 6 == LETPER SOULD PRODICTION

A. )

p. 4

r n W ¢ 2 \ Yy p h g
i m £ t b c o s 3 u

Directions: I wanti you to tell me the sound cach one of
these letters moke. Lets try the vractice
enes, (Examiner pronounce the oexamples if
child d.es not; then havae child rxepcat the
examplos.) Discontinue the subtest after 6
conscecutive errors,

LI R A D N S RO . T R A S R S R R

L]

TEST 7 -~ LETTER -NAMING

Ae b

B. X

q z u a £ v i a 3 c

pe W n m e x h g Q s ' !

Directions: Tell me the namos of cach of there letters.
Lete try the proctice onces. (BExaainoer
pronounce the oxannloes it chitld dovs not; then
have anild reopeat the ewamples.) Discontinue
tho subrest afcoer 6 consccutive errors.



-7~
St BEST COPY AVAILABLE

LT 6 -~ LUTER SOUHYL PRODUCTION

A )
3. d
r n w e z v Y P h o}
1 m £ t b c o s 3 u

* % % ® % R v K K * F KA A A KRR X AR R R

TEST 7 ~~ LETTLR NAMING

A. b
B. Xk
q z u a £ \' i d J c
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P 8 ee RUCOCNTTTON O PHID VISUAL PORM
O HONSENGI WORDS

7
A.  kig
3. Crp BiST coPY AVA".ABLE
\
1. oXd (felt) 11, wreps
(W) . . A4
2. ance 12, creteck
3. tacw (hlow) 13,  blimb
4. nire 14. konner
5. ghaw (saw) 15, Eby
6. spe 16. douf (out)
o
7. smoxrf (or) 17. 6étting
8. plake . 18. tront
9. rops 19. wote
. L &
10. stén " 20. sinéss

Dircctions: This page has rows of all nonsense words.
rach row has four words. I will say a
nonsense word and your job is to look
across the row and f£ind the same word I
said. Put a circle around the word. Lets
. try the practice ones. Each child compleotes
5t0m5 l - 20.
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BEST COPY AVAILABLE
THET 8 == RIFCQGRLIYICN OF THE VISUAL FORM
OF NONSENLSH WORDS

A, tig kig gik kif

B. o emf pem enp

1. elh dle eld ald

2. ance omce nace antu
3. thou howt frew thew
4. sare nimo rinae nire
5. ghaw ghun awhg glaw
6. upc spo esp spa

7. gnirf rofms smorf smaut
8. pilohn truke plake kaple
9. rops pors nups roge
10, flen sten stau enst
11. stups pexrws wrojr wreps
12. teckere snohock creteck cxuholh
13. Dblont umlbe shomb blumb
4. Xkennex kewrsy houmer nenerk
15. byvi iby ibt oby
16, foud dont douf lauf
17. cetleno ctting allong tinget
18, tront trawr onttyr snunt
19, towo nuto wote wofn
20,  nsihoan . ©LONLS hutoss sincas

PR e }

PRYSU
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: BEST COPY AVAILABLE

PRET 9 == RICOGNITICN OF CONSOUANT
VORI QOMHINATTONS

Ao xd
B. ek
1. il 11, po
2. ti 12. ic
3. du | 13. ga
4. ru | l4, ub
5. da 15. et
6. pi ' om
7. Jje 17. si
8. ta 18. mu
9. do 19. hu
'10. bha : | 20. ho

Directions: his page has rows of consonant vowel
combinations. I will say the sound
that two lecters moke togother and you
put a circle around the two letters that
make that sound. Lets try the practice
oncs. (Examiner pronounce all combinations
vith the short vowel sound.) . Bach child
complelus ttems 1 - 20,




N

N

2.

3.
4.
5.

6.

8.
9.
10.

11,
12.
13.
14.
15,

16,
17.
18,
19,

20,

ni

¢l

af
ti
da
:;a

gu

pi
je
yu
de
he

Pi
id
gi
ub

ef

ri
ni
ha

ho

THET Y e

fu

il
ta
au
ai
do

sa
Ju
fa
bo

Ju

218

pa

af?

uk

om
ca
oi
nu

no

RECOLS oy 01 COUSONANT

VOWET, COILTNATTORD

vi

iv

ol
£i
%0
zu

da

Pu
ho
ta
mi

ha

Iu
ze
co
ud
et

en
$0
mu
hu

hi

ra

ak

it
de
bu
ru

ba

bi
re
to
do
ba

bo

ac

ga
ob

ot

‘Ov

si
jo
re

tu

BESY COPY AVAILABLE



1

PDircctions:

A.

B.

0.

YREE 10 -

aontoemt

Lanaguy

wsecurinm
frunction
walnut
yesterday
gallivant
kerosene
haunch
tucilturn
maglstrate

pondey

)

BEST COPY AvaiLagy g

RECOCHITION OF YUITIAL LEYER SOURDS

18,
19,
20,

validity
jarmine
iasso
rampart
salutation
hassle
zcalous
bolster
calliope

decathlon

Lach row on this pace has gouyy letters.

I will say o word, You looil at the

letteors in tho row and put a circle around
thne letter rhat you haar at the beginning
the word, ULets try the practice oncs.
(Examiner cLy each word twice.) Bach child
completes items 1 - 20,

of



};‘

11.

17.

n

Lk}

ST S

e

ad

YR

t

x

Ep

m

h

v

Q O

10 -

—fo3~

RECOMN I G opR
LETTHR 80005

o

oy

n

h

TUITIAL

X

BEST COPY AVAILABLE



A.  hurt

B. bhoot

1. hopping
2.. honest
3. isle

4. hawk

5. f{lour
6. thorn
7. churn
8. phrase
9. thing
10. ‘either
11. patient
12. bomb
13. hasten
14, waffle
15. took

Dircctions:

o

onnoasy

.-'

— Y

TRST 1 == WIHOLY WO PRODUCTION

SERCTAL RULES

LY
&

| BEST COPY AVAILABLE

- 16, worth
17. door
18. bulk
19, system
20, ghetto
2). answer
22, fudge
23. due
24, exact
25, swirl

‘ 26. roar
27, salt
28. gom
29, vase
30, wrap

I would like vou to read as many of
these words as vou can. Loets try

the praceice onen, (Ixaminer pronounce
exomples correctiv if child does not;
then have child roepeat the oxanmples.)
Discontinune thoe subtest afcer 6 con~
securive ocxrors,

ars Saifort
LU vt e, ot Poenins Unidveredcy

.
1Y}

1

ey e

ey ot



N

154

2,

3.

10.

1.

12.

13.

14.

hurt

boot

hopping

honest

isle

hawk

flour

thorn

churn

phrase

thing

either

pationt

bomb

hasten

waffle

tooh

~/0 59—

PEST L -~ WHOLD VORD PRODUCTION
SPrCIAlL RULLS

~ | BEST COPY AVAILABLE
.16. worth
17. «doorx
18, Dbulk
18, system
20. ghetto
2l. answer
22. fudge
23. due
24. oxact
25, swirl
26. roai
27: salt
28; gom
29, vase
30, wrap
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“ . TESD 2 == NOUSENSE WOLD PRODUCTION

A. dem

B. ont " BEST COPY AVAILABLE
1. bov 11. gube

. 2, Dbrike 12, crepun

3. nirp 13. omple
4., strim 14, arp

5. sweem 15. 'mund
6. thoar 16. erbee
7. rax ' 17. dalt
8. pape 18. goot
9, flaf 19, distle
10. tright 20. mentat

Directions: fThis page has all nonsense words. That
means that none of the words make any
sense. Theoy ave just lettor sounds put
together. Lets try the practice ones.
(Examiner correctly pronounce the prec-

. tice words if the child does not; then
have child repeat the examples.) Dis-
continue the subtest after 6 consecutive
errors. : g

T



1.0,

CRET 2 e= NONBDUSH WORD PRODUCTION

dem

ont

" bov

brike
nirp
strim
éweem
thoar
rax
pape
flaf

tright

—/0"-

" BEST COPY AVAILABLE

11, gube
12, crepun
13, omple
14, arp
15. mund
16. erbee
17. dalt
18. goot
19, distle
20, mentat

[

PN SR

Fa ™

TRFIG
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D N e S A AR L o g SN
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TEST 3 == PRODUCTION OF WORDS WITI
LONG v 80UNDS

A, five
B, Dboat
BEST COPY AVAILABLE
1.. wait. 11. clav
2. tLease 12, grow
3. hire ’ 13. cute
4. dome 14, leave
5. fruit 15, rude
6. cove 16. fair
7. pint 17. slice
8. grape | 18. bolad
N 9. cheek 19. thief
10. sight | 20. f£lute

. Directions: Read as many of these words as you can.
Lets try the practice ones. (Examiner
pronounce the practice words correctly
if the child does not; then have child
repeat the coxamples.) Discontinue che
subtest after 6 consccutive errors.




~/04-

PTLSYL 3 o« PRONICTION O WORNDS WITH
LONG VOl SOUNDS

A, five
& moat. BEST COPY AVAILABLE
1., wait 11. clay
2. teoase l2. grow
3. hire 13. cute
"4, dome 14. leave
5., fruit 15. rude
6. cove 16. fair
7. pint 17. slice
8. grape 18. bold
9. cheek 19, thief
10, sight 20. £flute

}\




~] 10—

PHET 4 - PRODUETTTON O WONRDLS WI1TH
SHORDT vOWDL S0UNDS

e dog
B. f{un R BEsT coPY AVAILABLE
1. bhag . 1l. rust
2. pog 12, want
g 3. hid 13. dip
4. rob 14, mast
5. some 15. hut
6. scan 16, cap
7. sont : 17. dead
8., drill 18, froy
. 8. flex 13. wink
10. lot ' 20. Iuck

Dircctions: Read as many of these words as you can.
Lets try the practice ones. (Examiner
pronounce words correctly if child dees
not; then have child repeab the examples.)
Discontinue the subtest afteor 6 consecutive
erroxrs.




~/11l-

TEST ¢ —= DPRODUCSTON OF WORHS WITH
SHORT VOURL SQUNDS

A dog BEST COPY AVAILABLE
B. fun : _
1. ‘bng ll. rust
2. peég 12, want
3. hiad 13, dip
4. rob 14, mast
5. some 15. hut
6. scan - 16. cap
7. sent 17.. dead
8. drill 18, érog
9. flox 19, wink
Conenen
| 0. lot 20. luck

}'\

R

P L T S A}
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LSBT D == DPURADUCTT OF CONSONARY
VOWHL COMPINATIONS

A, uaX

B. fi » BEST COPY AVAILABLE
1. ra 11. je
2. fe 12, it
3. pa 13. ji
4. Qo l14. 1la
5. ab 15. at
6. ma 16. re
7. .ja 17. to
8. ko 18, od
9. ki 19, as
10. ot | 20. ru

Directions: 7This page has two-letter j+roms., Some
make sense and geome are nonsonse wvords.
Tell me what the lotters say together. :
Lets try the practice ones. (The child
' may use c¢ither the long or short vowel
sound. If the child cannot pronounce
the examples using either sound, the
examiner should pronounce them, using
a short voel sound; then have child
repeat the examples.) Discontinue the .
subtest aftor 0 consccutive orrors. '

x'\

l..ﬂw



1A

THST D o=~ PROBUTTON OF CONSORANT
VOWEL COMBHEATIONS

A. ak |
B. £l " BEST COPY AVAILABLE
l.' ra | 11, . je
\
2. fe 12, it
3. pa 13, 4.
4, we 14, 1la
5. ab 15, at
6. ma . 16, ré
7. ija - 17, to
8. ko 18, od
9. ki : ' 19, as
‘ 10. et 20, tu

I'l




¢

PRAET 6 -= LITSLD SOURD PRODUCTTON

Ao K BEST COPY AVAILABLE

Be

b 1 h W P e a a v 3

o ]

Y r t L n u s o g

Directions: I want you to tell me the sound cach
one of thece letters make. Lets txy
the practice ones. (Pxaminer pronounce
tho oxamples if child does not; then
have child repeat the oxamples.) Dis-
continue the subtest after 6 conscentive
errors.

******ﬁ********************t******k*k******************

TRST 7 ~- LETTER HAMING

Dircctions: Tell me the names of each of these
lettors., Lots try the practice onaes.
(Examiner pronounce the examples if
child does not:; then have child repeat
the examples.) Discontinue the suvbtest
after 6 consocutive errors. -
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BEST COPY AVAILABLE

TEST 6 == LIETIHR SOURD PROMICTION

A. ’\
B. m
b 1 h w N e a qd v 3
y r t £ n Z u s o g

ARAARARA AT RALI A AL AR R RA RN AR AAL AR A AR R AR bbbk bkt d

TEST 7 ~- LETTER NAMING

A. 3
B. p
k v n i t a g u h b
d s A y (o} r c W 3 m

TR - wmue . AR Rt et

Y
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TS 8 == RECOGNITICN OF PHL VTSUAL FORM
O NONSHISH WORNDS

A| d::'hl
n. Ont , BEST COPY AVAILABLE
1. brihe 11, exdptn
\r
2. strin 12. arp (harp)
3. thooar (oar) 13. exrbee (gorm)
4. papc 14. goot (soon)
5. trzght 15. mgntﬁt
6. f£laf 15, gube
7. rax 17. Omple
-— L
8. sweéom i8. mund
9. nirp (dirt) 19. dalt (salt)
~t 154
10, Dbov : 20. dietle

Directiors: This page has rows of all nonsensc words.
Each row has four words. I will say a
nonsonse word and your job is to look
across the row and find the same word I
said. Put a circle around the word. Lets
try the practice ones. Bach child completes
items 1 ~ 20.

R
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. BEST COPY AVAILABLE

PRET § e RUCOCRITION OF THE VISUAL FORM
O NOLAENSE WORDS

A,  dou lom dom omd

B, ont ot tno onf

1. ikber brike brolo huoke
2. stuom rimst strim ulnim
- 3. thune sluar oarth thoar
4. pago pape apep jope
5. ightrt tright luepht tropre
6., fafl hoaf flaf flol
7. -rax' xar rah nax

8. wemes swion nurem swveemn
9. pirn ning uerp nirp
10. bov bot vob hov
11. crepun crigom puncre onigun
12, arg arp orp par
13. Dbeere erbee onhee erloo
14, toog gonl puot goot
15. mewlal mentat. entant winlat
16, bhuge gulo gube pobe
17. pleom omple ungle omngho
18, mungd dumn muoh wend
19, “ijolt talgd dahl dalt
20, dinihn lonlle diastle isteld
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PHEP 9 ee RUCOCNTITTON OF THE VTAUAL 1O
(}I. Cf."::fk".‘.’.":\"l‘ \Q("o:}.n; C():H'siNi\'l'}(’:::'

A.oak
B, fi
. BEST COPY AVAILABLE

l, f{c ll. it
2. we 12, la
3. ma 13. re
4. ko 4. od
&' ot 15, tu
6. Xxi 16. as
7. ja ' 17. to
8. ab : 18. je
9. pa 19. at
10. «ra ‘ . 20. - 3i

Directions: 7This page has rows of consonant vowel
combinations. I will say the sound
that two lctters make together and you
put a circle around the two lettoxs that
mala that sound. Lels (ry the practice
ones. (Bxaminey proncunce all combina-
tions with the short vowel sound.) Each
child complctes all items 1 - 20

bl




L -
BEST COPY AvaiLapyE

THOY O ew RUCOIMNITION OF PHID VIGUAL FORE
OF CONGONART VOunL COOBINATTONS

I ab uk ak mi
B. hi fi . fo la
1. fa fe ab te
2. we ku wo ne
3. tu ba ma mo
4. mo ko ka ut
5. it vo ev at
G su ko wi ' ki
7. ' ju ja em pa
8. ja ob ab ad
9. pa ) Ll ba | lu
10, ra sa ok ru
11. wu it im ut
12. lo fo la .ora
13, 1lu re fe ru
14. ob od id ta
15, tu fi to su
16, am it is as
17. mo xu to ' ta
18, wi ja jo fe
19, as at ok it

20. ji ju ma fi
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BEST COPY AVAILABLE

THET 10 ~= RLCOGHITION OF INITIAL LETTLR SOUNDS

A. nodification
B, versatility

]

l. hilariocus 11. kilometex
2. socculsion 12. vociferous
3. ruffian 13. palpitate
4, dainty 14. goiter

5. zeppelin : 15. vyielad

6. Dbastion 16. mezzanine
Z. camphor 17. winch

8. lacquer 18, facade

2,  jatsen 19. toleront
10. jocular ' 20, nocturnal

Directions: Tach row on this page has four letters.
I will say a word, You look at the
letters in the row and put a circle around
the latter that you hear at the beginning
of the word. Lets try the practice ones.
(Examiner sav each word twice.) Each
) child completes items 1 -~ 20.

I,'\




6.
1.
8.

10.

11.
12.
13.
14,
15,

16.
17.
18,
19.

20,

THST

2~

10 ~~ RECOLNLTION OF
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0 W 9
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BEST COPY AVAILABLE

IRYTIAL LETTIR SOUNDS
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Learning Hierarchies in Reading Comprehension

Abstract BEST COPY AVAILABLE

Learning hierarchies in reading comprehension have not
been widely investigated. An array of tasks was conitructed
to measure skills in reading comprehension. Tasks were ad-
ministered individually to 24 good and 24 poor readers at
grade 2 reading level. Differential difficulty among the
tasks were assessed by analysis of variance and Guttman secaling
analysis. Results were that a learning hierarchy (Guttman
scale) for good readers consisted of: decoding, sentenée
listening comprehension, sentence reading comprehension, and
sentence question answering. Poor readers had a different

hierarchy (Guttman scale) of: sentence reading coﬁprehension,

AR Yy gzon

decoding, sight vocabulary and sentence question answering.
Reproducibilities were .94 and 1.00 respectively. Implications
for reading acquisition in good and poor readers and lnstruc~ ;

tional development are discussed.
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PEST COPY AVAILABLE

Learning Hierarchies in Reading Comprehension

Investigation of learning hierarchies occupies a promi-~
nent position in the psychelogy of instruction. According
to Gagné'(l973) who has been the principal architect of this
con~eptual framework, a learning hierarchy is defined as a
"deseription of successively available intellectual skills.
Each skil;. . « is placed in a hierarchy in such a way that
the skills subordinate to a given skill. . . contribute sub-
stantively to the learning of the given skill, in the sense
of exhibiting positive transler to it."

Two criteria have been used to deterﬁine whether intellec-~
tual skills are hierarchicaliy related. First, the difficulty
of the skills is assessed. If two skills, A and B, are
logically associated and if 1 1§ consistently more difficult
than B, the two skills may form a hierarchy.' A popular pro-
cedure for analyzing the consisteney of the order of difficulty
between (among) skills is Guttman scaling analysis. In the
words of Glaser and Resnick (1972), "scaling data indicate
the extent to which performance on lower osder tasks can re-
liably be predicted from information concerning performance
on Ligher order tasks.'" When a set of tasks is scalable,
subjects who can peform a higher order task can perform all
lower order tasks; and subjects who fail a given lower order

task fail all higher order tasks.
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BEST COPY AVAILABLE

The second criterion 1s positive transfer among tasks.
. If learning task B facilitates the acquisition of the more
difticult task A, a hierarchy is said to ottain. Learning
hlerarchies i1 mathematical skills have been shown by Gagné'
(1965) to fulfill the second criterion as well as the first.
It should be noted that scaling data have only suggestive
utility for instruction purpeses, since these data do not
necessarily imply positive transfer in the array of tasks or
skills. However, scaling studies have heuristiec value for the
identification of tasks which may be tested in transfer experi-~-
ments. Successful demonstration of positive transfer provides
a hierarchy which may yield a sequence bf objectives that can
be used in the design and evaluation of curricula (Glaser, 1973).
In.reading, the need for well documented learning hier-
archies 1s urgent. There is a plethora of commercialiy avall-
able Instructional approaches that are based on hypothetical
hierarchies or no hierarchies at all (Aukerman, 1971). Recent
studies (Hardy, et. al 1972; Oliver et. al. 1972); Samuels,
1969; and Samuels, 1973) have illustrated the importance of
hierarchies in the acquisition of grapheme-phoneme correspon-
dences. At a more molar level Guthrie (1973) suggested that
a wide range of grapheme-~phoneme association skills (decoding)
may be hierarchlically related. An array of skills embracing
single letter sound production and fourth grade level word

reading were found to be consistently ordered in difficulty.

v may



BEST COPY AvaILAp, £

Transfer tests of skills in that array are needed to determine
whefther they meet the second criterion :or hierarchies.

The issue to which the present study addresses jtself is
whether a set of skills that are thought to be related to
reading comprehension are arranged in a learning hierarchy.
Although both criteria presented previously are relevant to
the deterﬁination of whether skills are hierarchically reiated,
this paper examines the first criterion, i.e. differential
difficulty. Skills of interest for this issue include: oral
reading (decoding), sentence listening comprehension, sight
vocabulary, sentence reading comprehension and answering
questions on sentences. Do these skills meet the criteria
fur learning hlerarchies or not? Cases have been made for
both sides of the argument. For example, Gough (1972) contends
that reading must ccnsist of: the visual perception of written
characters, mapping the characters onto speech-like strings
of phonemes, and retrieval of meanings with phonemic cues.

He believes that these processes are necessary =since a par-
simonibus cognitive system would not allow the formation of

the complex rules thaﬁ are needed to relate English orthography
directly to word meanings. On the other side, many authors
suggest that "visual reading! may be possible in which meaning
is derived directly from print without the intermediate stage
of decoding to speech (Baron, 1973; Cohen, 1968; Huey, 1908;
Kolers, 1970). In terms of the present study, this debate
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relates to the issue of whether decoding (oral reading) is
necessary for and hierarchically related to sentence comprehen-
sion.

A second question raised in this study is whether a learn-
ing hierarchy that may be identified for normal readers is also
observed in poor readers. 1f a hierarchy is observed in normal
readers, éo poor readers manifest the same hlierarchy, a differ-
ent one, or none at all?

Method
Subjects

Two groups of subjects were used in this study. A normal
group of 24 second graders were inciuded whose chronological
age was 7 years lmonth. The mean Peabody Picturc Vucabulary
Test 1IQ of this group was 107.90 and the mean Gates~MacGinitle
cbmprehensicn Level A reading grade level was 2.30. The poor
readers were selected from a non-graded scheel for special
reading instruction. This group of 24 Ss had a mean Peabocly
Picture Vocabulary Test IQ of 103.04 which did not differ sig-
nificantly from the normal group (t = 1.74, &af = 46, p> .05).
Their mean Gates-MacGinitie Comprehension Level A, B and C
performance was 2.27 which did not differ significantly from
the normals (t = .12, df = 46, p) .05). The chronclogical
age of this group was 10 years 4 months, 'significantly higher
then the comparison group (t = 15,49, df = 46, p ¢.01).
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To insure that the poor readers did not have other out-
standing deficiencies additional tests were given. The WISC
Full Scale of the group was 102.50, with a verbal IQ of 99;13
and a performance IQ of 105.92. On the Wepman Test of Audi-
tory Discrimination the mean number of errors was 3.27 out of
30 items which is judged to be "adequate" based on the norms.
The Templin-Darley Articulation Test revealed that 22 chilldren
were normal and 2 had mild difficulties not requiring speech
therapy. The auditory memory was 7-2 mental age equivalent
based on the digit series test from the Binet. Visual memory
as measured by the visual sequential memory subtest of the
Illinois Test of Psyehol*xguistie Abilities showed a mental
age equivalent of 7-1l. These latter two abllitie<s are both
lower than the chronological ages of the Ss indicating that
general memory skills were low in this group.

Materials

Two ctories were selected from Basal readers (New Basic
Readers by Scott-Foresman; Bank Street Reader). The stories
were shortened to 400 words and were at the 3% difficulty
level according to the Spache (1953) formula.

The observations in the study will relate to whether there
is a hierarchial relationship among the tasks. Each task
requires a combination of knowledge (previously acquired infor-
mation) and skill (sequence of cognitive operations), in

verying proportions. For this report the term skill is used
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to refer to all cognitive functions that are needed to perform
a glven task. If tasks are ordered in difficulty, it will‘be
inferred that cognitive skills needed to perform the tasks are
ordered ;n strength or availability. Some of the skills are
complex and may include many subskills. However, the integrity
of any one skill will be supported if it provides interpretable
and replicaple data.

Tasks

Sight vocabulary (SV). A test of 40 items was constructed

by selecting single words that were not functors (prepositions,
articles, conjunctiﬁhé) from one of the stories (story 1). Each
item had 4 alternatives: a correct answer that was synonomous
with the stem, an incorrect item that was visually simalar to the
stem, and two other incorrect altérnatives. A large mijority
(93 percent) of the alternatives were on the Dale-Chall list of
769 easy words, making them lower than third grade level. An
example item was: street (as the stem); wall, road, house, string
(as the alternatives). Clearly, the item could be successrullyv
answered with a simple comparison of word meanings between the
stem and the alternatives. Fine semantic discriminations were
not required. The test contained this item and Ss worked
silently, attempting to circle correct answers without assistance.
Sentence reading comprehension (SRC). Story 1 was used to
construct this task. The maze task, previously used by the

first author (Guthrie, 1973b) was employed. In the story 40
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maze items were created by replacing about every tenth word with
3 alternatives. The alternatives included the original word

as the correct answer, an incorrect alternative that was seman—
tically anomalous, and an incorrect rlternative that was syntac-
tically anomalous. The lacver alternatives were drawn from
other words In the story to maintain a consistent level of

difficulty. Here is an example.

stand
People in the street would nine and stare as Baby
wear
floorx
Hattle's carriage passed because they thought at first that
see :
if
Hattie's mother had a radio hot the carriage.
in

Four categories of form classes were used. An equal number
(10) of items were formed around words that served as nouns,
verbs, modifiers, and function words in the passage. The class
of nouns included nouns and pronouns; verbs included transitive,
intransitive and auxiliary words; modifiers included adjectives
and adverbs; functions included prepositions, articles and con-
Junctions. The Ss completed a short example story with the
examiner and then worked silently attempting to circle the cor-
rect alternatives in the passages, whiph were presented in typed
form on 8 1/2" by 11" paper.

Sentence question answering (SQA). This task was cone

structed from story 1 and contained 20 questions which were
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divided into 4 sets of 5 questions. FEach set was placed aftenr
a cection consisting of about one~fourth of the passage. Ques~
tions following a section wire relevant to that section, thus,
Ss read a 100 word section, answered questions over it, read
the next loo.word section, answered questions over it and re-
peated the cycle until the questions were completed, It is
evident that memory is one cognitive function that ix damgnded in
addition to comprehension in this task. Since each question
was based on only one sentence and did not require inter sen-
tence processing the task is termed sentence question answering.
The questions were divided into four types using the
Bormuth, Carr, Manning and Pearson (1970) classification system
that includes: rote, semantic substitution, syrtactic trans-
formation and compound questions. An equal number of types were
distributed throughout the group of. 20 items. Each question
was based on one sentence or a clause within a sentence in the
passage. The rote questions were created by converting a sen-
tence to a question with no change in the sentence except the
insertion of an interrogative word. For example, one sentence
was: "The edr muffs almost stopped the sound of Hattie's squeak."
The question was: "The ear muffs almost s@apped what?" The
alternatives for the question were: mother and father, the
cotton, the sound, Hattie. Children were requested to cirele

the most appropriate answer. Alternatives were selected from

words in the sentence or adjacent sentences.
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The semantic substitution questions were constructed by
replacing the original words or phrases in the sentence with
words or phrases that have highly aimiiar meanings 14 insert-
ing an interrogative word., Alternatives were semantis substi..
futions for words or phrases in the sentences. For instance,
one original sentence was: "After a while Hattile's talking
began to make trouble for her." The question was: The girl's
speaking started what?" The four alternatives were: sleep,

a party, problems, talk.

The syntactic transformation items were developed by
generating a syntactic transformation of the sentence that dia
not change its basic meaning and inserting an interrogative
word. The original words of the sentence were retained and
the alternatives were drawn from the sentence or adjacent
sentences. An example of an original sentence 1is: YAt first,
Hattlie's father and mother were very proud of their daughter."
The question was: "The daughter made whom very proud?" The
alternatives consisted of: mother and father, grown ups,
mother, people. The compound items consisted of the operations
that were performed for the syntactic transformation and
semantic substitution items. An example of a sentence f{rom
the passage was: "Hattie talked so long that people who stop-
ped to listen to her would be late for school or late for work
or late for supper." The question was: "Men and women would

not be on time because of what?" The alternatives were:
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Jobs and food, a girl speaking, thelr children, cars and trucks.

Oral readinz (OR). This task was constructed from story 2.
Words from the sentence reading comprehension (SRC) task in
story 2 were used. All words in the task, including the alter-
natives, were arranged in a haphazard order in a list with no
duplications of words. The Ss read the list, which contained
196 words, aloud with no assistance. The E Judged each word
in terms of whether it was unmistakably similar to the same
word in the Ss oral vocabulary.

Sentence reading comprehension (SRC). This task was con~

strucced for story 2 as well as story 1 to facilitate comparison
anong all of the tasks. The maze procedure was used in a manner
identical to that used for story 1, and Ss performed the task
similarly. There were 40 itenms which included equal numbers

of nouns, verbds, modifiers and functions with.3 alternatives

for each maze item.

Sentence listening comprehension (SLC). This task em-

ployed the same materials as the SRC for story 2. The story
and maze items were identical. The presentation, however,

was aural rather than visual. The Ss had answer sheets that
had 40 3-choice written alternatives. They responded by at-
tempting to circle the correct alternative. This response
mode was identical to that used for SRC Bf story 2. The story
was read aloud to the Ss by E with the signal of a pencil tap

occurring before and after each maze item. That is, E read
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the words in & sentence prior to a maze item, tapped the pencll,
read the maze alternatives, tapped the pencil, read the words
following that item to the point immediately preceding the next
item. The Ss then responded by cirecling an answer. The E
repeated each of the presentations up to 3 times if the Ss
requested it to minimize demand on memory. The entire story
was presénted in thlis manner.
Procedure

Preliminary information on reading level was gathered by
administering the Gates-MacGinitie comprehension test to both

good and poor readers. The Peabody Picture Vocabulary Test

REERESSRES

(PEVT) was given to the good readers individually and recent

scores on the test were gathered from the cumulavive records

~ vy ot

of the poor readers. The oral reading task was given indivi-
dually to all Ss. Other tasks were given in groups of 3-4 in

a small, quiet room. The sight vocabulary, sentence question

R g

answering and sentence reading comprehension (story 1) were
administered in counter balanced order such that all possible
orders of tasks were given an equal number of times. The oral
reading, sentence listening comprehension and sentence reading
comprehension (story 25 tasks were administered in counter-
balaneéd order following the first set. For the normal readers
all 6 tasks were administered in 3 sesslons lasting apprcximately
50 minutes each with a rest at the midpoint of each session.

For the poor readers, 4~5 sessions of 50 minutes were needed.



A FulToxt Provided by ERIC

ERIC

—134~

Unlimited time was provided for the administration of all tasks
and Ss were encouraged to complete every task.
Recilts

Before the primary issues of the study will be addressed,
the reliabilities and intercorrelations of the measures will
be presented. For all tasks internal consistency reliabilities
were computed with the KR21 formula. Outcomes of these célcu—
lations are in mgple 3., These data indicate that the abilities
for all measures were above .80 except for the sentence ques-
tion answering reliabilities which were .73 for poor readers
and .79 tor good readers, adequate for purposes of this study.

Intercorrelatlions among all the tasks are presented in
Table 2, These correlationz were uniformly high for normal
readers. For poor readers the correlations were substantial
except that sentence listening comprehension did not correlate
signiflcantly with any other variable except chronological age.
Note that the r for chronological gge and sentence listening
comprehension was probably not significant for normals due to
noticeably restricted range in this group. Validity of the
sentence juestion answering task may be determined from its
correlation with the Gates-MaeGinitie Comprehension test. For
normals it was .78 and for poor readers it was .41, both of
which are significantly different féom zero. Thus the most
complex of the tasks is clearly associgted with standardized

comprehension test performance.
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Recall that two sentence reading 6omprehension tasks were
a§m1nistered based on different basal stories. Performance on
these two measures was found to be similar (¢ = 013, af = U6, |
P > .10) indicating that the difficulty of the 2 passages was
equal. The equivalence in sentence reading comprehension permits
comparison across the 5 tasks which were based on different
passages, in some instances, as outlined in the'method section.
Subsequent analyses were based on the mean of the two senfence
reading comprehension tasks for all Ss.

The primary focus of the stuéy was on the differential
Qifficulty of the tasks for the 2 groups of subjects:. Since
some tasks had three multiple choice alternztives and others
had four, the raw scores were correct?d for guessing with the
formula R =R - ﬁgf (Cronbach, 1970). The correction was not
made for oral reading since the probabllity of correct responses
from gueésing cannot be accurately estimated. “An analysis of
variance was conducted using 2 2 (groups) x 5:(tasks) design
with repeated measures on the second factor. The results were
that the poor readers obtained higher scores on all of the tasks
combined than normal children with whom they were matched on
reading comprehension (F = 13,88, af = 1/46, p <.01). There
were significant differences among the tasks (F = 40.50, 4f = 4/184,
P <.0l) and there was a signiricant group x task interaction
(F = 8.18, daf = 4/184, p<.01) Post-hoc tests on these data

using the Neuman-Xuels procedure are reported in Table 3. It
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is evident that the rank order of the tasks was different for
normal and poor readers. For normals, oral reading was superior
to all othexr tasks with a mean of 061.08 percent correct., Sen-
tence listening comprehension and sentence réading comprehension
were not significantly different with a comblined mean of 37.90
percent correct. Finally, lowest on the hierarchy were sen@enee
reading combrehensian, sentence questlion answering and sight
Vocabulary which had a combined mean of 27.36 percent correct.
For poor readers, however, a different picture emerged. These
skills, sentence listening comprehension, oral reading and sen-
tence reading comprehension were similar in difficulty and were
superior to other skills with a combined mean of 71.36 percent
corrcoet.  Sight vocabulary was sighificantly lower than the pre~
vious group at 54.75 percent correct, Finally, sentence question
answering was significantly lower than the others with a level
of 36.08 percent correct.

In learning hierarchy studies, Quttman scaling analysis
(Nunnally, 1967) is the customary procedure for determining
the extent to which performance on lower order tasks may be pre-~
dicted from performance on higher order tasks. Guttman analyses
were conducted on the data for normal and poor readers using the
following procedure. For each group a grand mean for all indi-
viduals on all tasks was caleculated. The performance ¢f each
individual on each task was then dichotomously scored depending
on whether the score was above or below tihe grand mean for the

particular group. These data were then svhmitted to Multiple
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Scalogram Analysis, a Guttman analytic procedure that extracts
more than one scale from the data i1f it is present (Lingoes, 1963).
Outcomes of this analysis are presented in Téble 4, For
normal readers,.the scaled tasks were ranked from rela:ively
easy to relatively difficult us folliows: oral reading, sentence
listening comprehension, sentence reading comprehension and sen-
tence question answering. This is the same rank order as was
obhserved for the group means and demonstrates that the hierarchy
which was observed for the group élso held,.with a8 high degree
of probability, for all individuals within the group. The
reproduciblility of this scale was .94, For poor readers, the
items in the scale also paralleled the group means, ranging
from relatively easy to relatively difficult as foliows: sen-
tence reading comprehension, oral reading, sight vocabulary and
sentence question answering. The reproducibility for this scale
was 1.00, showing that all tasks conformed to the scale for all
Ss. Note that some tasks scaled even though they were not sig-
nificantly different on the group data. This outcome represents
unique information provided by the Guttman analysis. It indi-
cates that scores of individuals on the tasks fell into the
pattern defined by the Guttman scale although the distribution.

of some tasks overlapped considerably.

&

. Piscussion

Presence ¢ l-arning hierarchies in reading comprehension is

supported by this investigation. The array of skills ineluding
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oral reading, sentence listening comprehension, sentence reading
comprehension, sight vocabulary and sentence question answering.
were found to have differential levels of strength. The 5 tasks
were significantly different in difficulty based on data for
~norma’ and poor readers. Furthermore, 4 of the tasks were arranged
in a Guttman scale for the two groups separately. For the normal
readers the tasks which entered the Guttman scale ranged from
easy to difficult as follows: oral reading, sentence listening
comprehension, sentence reading comprehension and sentence ques-
tlon answering. The reproducibility was .94, indicating that
if an individual was relatively proficient in sentence question
answering, he was likely to be proficient in all of the lower
order skills., Conversely, if an individual was relatively low
on a given skill,‘é.g. sentenc: listening comprehension, he was
relatively low on all higher order skills, with a high degree
of probability. Poor readers manifested a qualitatively dif-
ferent learning hierarchy than normal readers. 8kills that
entered the Guttman scale for poor readers ranged from easy to
difficult as follows: sentence reading comprehension, oral
reading, sight voeabulary, sentence question ahswering. The
reproaucibility was 1.00 showing that the Guttman scale obtained
for all Ss on all tasks.

Differences between normal and poor }eaders included:
1) components of the learning hierarchies, 2) rank order of
the components, and 3) relative degree of proficiency among

components. The scale contained sentence listening comprehension
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for normals but not for poor readers suggesting that listening
Skills are not systematically related to reading skills in poor
readers. The low intercorrelation between sentence listening
compr:hension and other reading skills supports this notion.
Perhaps this indicates that comprehension difficulties of poor
readers stem from their failure to generalize language skills
from listening to reading. However, it may mean that listening
and reading are not as inherencly related as popularly believed
for disabled readers. The dependence of reading comprehension
on ‘listening comprehension for normal readers is substantiated
by this study.

Sight vocabulary was present in the learning hierarchy for
poor readers and not for normals.. Recognition of printed word
meanings 1s systematically related to reading comprehension,
particularly answefing questions on sentences in poor readers.
Among normals, sight vocabulary and answering questions on sen-
tences were similar in difficulty and‘weve moderately correlated.
Under these correlations, absence or'sight vocabulary from the
scale, indicates that for individuals who had a score cn one
test (e.g. sight vocabulary) above the mean and a score on
another test (e.g. sentence question answering) below the mean,
the distribution of scores around the mean was random.

A marked distinction between the groups derives from the
Tact that oral reading in normals was'substantially more pro-

ficient than the next skills in the hierarchy, sentence reading
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comprehension and sentence listening comprehension. In contrast,
the oral reading level of poor readers was the same as their
senteice reading comprehension level. A possible interpretation
for this 1is that poor readers do not learn decoding skills easily.
Their sentence reading comprehension skill develops to the point
where they can comprehend most of what they can read orally.

One impediment to their improvement in sentence comprehension

may be lack of decoding fluency.

Normal readers answered questions on sentences at the same
degree of proficiency as they comprehended sentences suggesting
Beneralization from lower order to higher order skill. However,
poor readers were substantially lower (about 50. percent) in
sentence question answering than sentence reading comprehension.
These results suggest that the additional cognitive demands of
memory, processing questions and relating questions to sentences
pose greater cognitive challengeé for poor readers than normal
readers. .

It was observed in Table 3 that'poor readers had a higher
grand mean than normal readers. Recall that the groups were
initially matched on the Gates-MacGinitie Comprehension test,

It 1s comforting that they were also similar (not significantly
different) on the sentence question answering task. However,
note that sentence question answering is significantly lower
than other skills on the hierarchy for poor readers. It is

possible that matching poor readers with normal readers on
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this task, produced an arrangement in wﬁich skills that are
prerequisite to this task were operating at higher levels of
proficiency for poor than good readers.

[ question may be raised regarding the effect of instrue-

tional method in learning hierarchies. It is possible that one

teaching approach, e.g. phonics oriented, may produce one learning

hierarchy and a second teaching approach, e.g. sentence com~
prehension oriented, may produce a second learning hierarchy.

In the present study the normal children received an eclectic,

comprehensive reading program including word recognition, phonies,

sentence reading and listening comprehension activities. The
poor readers had also received diverse instruction as a group.
For some children phonics had been emphasized and for others
sentence comprehension had been emphasized. Since the repro-
dueibility of the hierarchy was so high (1.00) for the poor
readers, there is no evidence that the different teaching empha~-
ses produced different hierarchies. Although it appears that
the hierarchies will not be drastically modified by different
teaching programs, the issue..remains open to empirical inves-
tigation. |

Learning hierarchies are confirmed when the two criteria
of differential difficulty and positive transfer are met. This
study suggests that differential qifficulty is present for
several skills related to reading comprehension, and that
experimental tests of positive transfer among the components

in the hierarchies is warranted. The transfer experiments are
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needed before implications for curriculum development may be
drawn confidently. Hc¢: ever, if learning hierarchies in com-
prehension that meet both criteria are qualitatively diffecent
for good and ponr readers, an :.mportant empirical issue for
curri.ulum development arises. Should curricula be tailored
and matched to the hierarchies of different types of children
or should curricula be organized to parallel the hierarchies
of efficlent learners, with the implication that hierarchies
of poor readers should be modified rather than accomodated?

The implication of a learning hierarchy for instruction
is that teaching will be optimized by progressing from lower
order to higher order skills. In the present study, & hier-
archy of skills was found poor readers with materials at the
31 level. One plausible instructional approach derived from
this hierarghy may be termed a hlerarchical mastery procedure.
For any given level of materials, e.g. 31, the lowest order
skill should be mastered first. Then the next skill in the
hnierarchy should be mastered. When the highest order skill
has been acquired, the next level of difficulty, e.g. 32, may
be introduced. The lowest order skill may be taught to mastery
at this nev level of difficulty and the cycle may be repeated
until all skills at the 3° level are attained. Such a prode~
dure may prove more efficient than 1nstrdﬁtion ia which learning
hierarchies are ignored and skills are taught in a nonsystematic

order.
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TABLE 1

Means, Standard Deviations and
Reliabilities of Tasks in Reading

Comprehension Learning Hierarchy Study

Mean Standard o
Group and Task Percentb Deviation Reliability
- Correct
Normal Readers -
S8ight Vocabulary 23.33 28.15 .89
Sentence Reading Comprehension® 34,17 32.13 .88
Sentence Question Answering 24,58 24.69 .73
Oral Reading 61.08 24.85. .
Sentence Listening Comprehension 41.63 27.93 .85
Poor Readers
Sight Vocabulary 5&.;5 31.2& .33
Sentence Reading Comprehension® 66.83 28.41 .89
Sentence Question Answering 36.08 28.17 .79
Oral Readi.ug 69.58 18.26 <97
Sentence Listening Comprehension 77.50 .17.28 .83
a Mean Percent Correct of two sentence reading passages combined
b. Percent correct using raw scores which were corrected for guessing

c Reliabilities based on the XR21l formula
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TABLS 2

Correlations Among the Five Tasks,

Gates~MacGinitie Comprehension and Chronological Age

for Normal and Poor Readers

(a)

CA

GMC SRC SLC SQA SV OR

Chronological Age (CA)

n ses-MacGinitie

.0U7 ~.039. LU430% ~,026 -. 174 -+ 115

.631%%  ,105++ 410"+ . 569%% 560

ERIC

Full Tt Provided by ERIC.

Cunprehension (GMC) .079
- 1tence Reading _
C.aprehension (SRC) «193 Huyre «315++ LHR0%N LBE5¥E . 905
S itence Listening .
€ nprehension (SLC) 034 JHOLEE LB10%# 230+ . 288 2134
isntence Question )
A swering (SQA) 024 LTH2*E JTHYLE® LHu2!
Sight Vocabulary (SV) .154 LTaTHE .BT0%8 . 3881
0 311 Reading (OR) -.076 LO5 L% JTT1IRE

(a) Correlations for poor readers are in the upper and

right half of table. Correlations for normal readers
are in the lewer and left half of the table.
indicates p <.0n5

indicates p €<.01

indicates p <.05 difference between poor readers

and normal readers

indicates p .01 difference between poor readers

and normal readers _ .
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TABLE 3

Learning Hlerarchies in Reading Conprehension

for Good and Poor Readers

Group

" Normal Poor

Sentence Listening
Comprehension

‘__Dral Reading
.-~ Sentence Reading
- :Comprehension

F J
-~

Oral Reading~””

LA L 2 L X ¥ ¥ ¥ 7 Fr)

Sight Voeabulary

Sentence Listening
Comprehension
Sentence Question
Sentence Reading " Answering
Comprehension 4 '

L4
’
’
’

I'd
Sentence Question’

Answerin
Sight Vocgbulary

Entries joined by a line do not differ at p<.0l.
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TABLE 4§

. Guttman Analysis of

Reading Comprehension

Learning Hierarchies

[ e R BTN CEORE

AR

Task Order

Normal Readers

- Oral Reading

- Sentence Listening Comprehension
Sentence Reading Comprehension
Sentence Question Answering

Poor RKeaders

Sentence Reading Comprehension
Oral Reading

Sight Vocabulary

‘Sentence Question Answvering
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Reproducibility

<94

1.00

Cornell Scores

Number of tests passed

O MNWE

Number of subjects

Normal Poor

ﬂmmw =371
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THE MAZE TECHRIQUE FOR ASSESSING

AND MONITORING READING COMPREHENSION

It is widely believed that there are many different skills involved
in reading and that these skil)e develop simultancously in w»st children,
In the general population, a tlird grade child who is relatively'superior
in phoéic skills is likely to be relatively superior in rcading compre-
hension, At the same time, a child who {s worse than his peers in sight
vocabulary is likely to be weak in understanding sentences and paragraphs.
These relationships are reflected in the high positive corrclation of about
<70 between word identification tests such as the Wide Range Achievement
Test (WRAT) and comprehension neasures such as the California Reading
Tesct (Olridge, 1964, Washington & Taska, 1970).

On the othexr side of the coin, there are many individual children
wae represent exceptions to these generalizations, Some cnitdren may de
able to identify words accurately without being able to undefstand sentences
or paragraphs. These exceptions are not inconsistent with the .70 corre-
lation between word identificatfon and paragraph comprehension, If the
correlation coefficient betweeﬁ two variables is squared, the proportion
of variability in one variable may be estimated, For example, .70 squared
is 49 vhich indicates that about half of the differences between children
in paragraph compreliension may be traced to word identiffication abjlity,
The other half must be related to other factors such as linguistic com-

petence, vecabulary level and memory skills,

Since it cannot be assumed that children-comprehend material that
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they can vead orally, two problews arise, The first problem £s the iden-

tification of individual children whose comprehension is deficient and
the identification of the comprenension level of a class of children
v} rther they are normal, educably retarded or learning disabled,

A second problem is that teachers and reading.specialists need a
simple, accurate means to monitor the progress of children during the
course of a reading program., Particularly if the program cmphasizes
comprehension skills, the comprchension levels of an individual or a
group should be assessed regularly to supply feedback to the teacher
about the effectiveness of the instructional approach. Standardized
tests are insufficient for this purpose since they require time and
money and cannot be given with sufficient frequency to provide the feed-
back that is nceded for continuous revision and improvement of the
teaching program,

. The solution to these two problems lies in the use of a technique
to measure comprehension levels within the classroom, There are at
least threé general requirements of any technique to fulfill this pur-
pose, Fivst, the teacher must be able t; construct the measuring device
using materials that are familiar to her, immediately avnilable'and
useful fox teaching. This requirement eliminates standardized tests as
suggested previously, Second, the technique must be reliable., This 15;
a child should perform as weil one day on the test as he does the next.
The child's pexformance on two sections of the test which attempt to

measure the same skill) should be similar, Third, the technique must be

valid. Use of the tecacher-made technique to measurc comprehension should

produce similar results to use of a standardized test,
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The most commwon form of cvaluating reading cemprchension consists
of askiag questions, After reading a paragraph or passage, the child
is presented questions in written or oral form vhich he attempts to
answer, Many difficulties attend this methud of evaluating -omprehen-
sxon., First, if a child fails to answer one or more questions, it is
. difficult to determine whether he did not understand the question, did not
understand the passage, failed tec relate the question to the proper
section of the passage or some combination of these,

A second problem associated with the use of questions iz that
questions vary immensely in nature and quality, Although Yrote' ques-
tions are usually easier than "infercnece" questions, there are many types
of both "rote" and "inferemce" questions. Some "inference' guestions
guch as "Was it a cold morning?" that relate to the sentence "Ted pulled
the wagon over the frosty grass." - may be easy. This type ¢f question
may be as easy as a ''rote" question that inquires "who pulled the wagon"
when the story stated that "Ted pulled the wagon.' Since the distinctions
between "rote" and "inferxence' questions are complex, "rote' questions
are not always easiexr than "inferenea" questions and the difficultics of
different "inference" questions may vary dramatically. Suppose a teacher
attempts to pose ten "inference" questionc on two occasions (2 Fridays).

A child's apparent comprehension on the two occasions may be higher or’
lowver due to inconsistency in the difficulty of tlie questions rather

than increases or dacreases in his understanding of the reading matcria£7
¢ : A third difficulty in using questions to evaluate comprehcnsinn‘is

that the child's ability to construct answers to questions may not
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reflect his actual understanding of what he has read., Suppose a child is
required to provide a short written aéswo; to the question "What do we
know about the day" when the passape contained the sentence “Ted pulled
the wagon on the frosty grass." The child may not be able to generate
the phrase ‘~old morning” although he would nns&er "yes" to the question
of whether it was a cold morning. Thus the child could recognize a
correct answer although he could not produce one, In this case, the
responseé mode rather than conceptual complexity deteymined the difficulty
of the question. Questions must be very carefull ontrolled for type,
arnd responsce mode if they are to be accurate, consistent indications of
comprehension, Since such control is time consuming and impractical in
many teaching situtotions, the informal assessment of reading comprehen-
.sion is usually less accurate and consistent than desirable,
. One possible technique that may be used to measure and monitor
comprehension in reading is the maze proecedure, The maze procedure con-

gists of a series of sentences which may be extracted from any story or

book. The text i{s medified by substituting 3 alternative woxds for .

Y Y

every fifth or tenth word in the story.

Here is an example:

on some
The truck was full of corn . The farmer and his truck swam fast..
roads ¢ went

The child recads the material silently and circles the alternatives which
he believes are correct, The number or percentaye that the child cireles
cerrectly indicates the level of his cowprehension of that passage. TYor

example, suppose a child was given a 100 word passage with 20 maze ftems,
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I hg answeraed 15 items correctly, {t could be said that he understood
the passage with 75 percent proficicncy.'

The wvalidity and reliability of this technique bave been described
ir a previous article (Cuthrie, 1973}, The corrclation between perfor-
mance on 7 prssages of the maze¢ task, 169 words.1§ length, and the
Gatesﬁﬁaccinicié Comprchension Subtest for both normal and ‘poor
readers was found to be .82, Clearly, the technique {dentifics children
to be good or poor readexs in a manner very similar to the well estab-
lished Gates-MacGinitie Test. Relaibility of a single 160 word passage
was found to be over .90. This shows that performance on short pascages
is likely to be internally consistent and will probably be similar across
short‘periods of time, The experience of the author i{s that when the
.techinique has been used by teachers or reading speecialists to monitor
Fhe progress of children in corprehension, the e;euracy of an individual
child on 8 certain level of material, ec.g. 22, seldom varies more than
about 10 percentage points over a period of 2 - 3:days. 0f course, if
a child performs at 50 percent accuracy on 22 material one month, he
may learn to comprehend at that level and improve to 90 percent accurarw
2 months later, |

To examine the usefulness of the maze technique for fdentifying
comprehensia&zlevcls in normal and poor readers, an experiment wus
conducted in which two tasks were given to two groups of children. The
subjects were 13 normal second graders whe were taught with an eclectic
approach including phonies, sight vocabulary, reading comprchension, and

written expressfon.  The poor readers were 13 children who attended a
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a special school fox reading remediation, The methods for these children
included clements similar to the normai group including phonics, sight
vocabulary, reading comprehensfon and less cmphasis on tritten exproession,
e primary difference between the programs was ;Qat the poor veaders were
taught in small groups of & -5 which permatted more frdividuslizacion of |
instruction than was possible with the groups of 35 - 40 in which the
normal children were placed., The poor readers wore screened to insure that
cach child had the following characteristics: WISC IQ higher than 90,
normal hearing, nbrmal vision, normal emotional adjustment, absence of
gruss néuroiogicnl dysfunction, and 1.5 or more years deficiency in reading.
The normal children were 7,60 years old and the poor were 9.61 years

ela, a s.ignificam: difference (t = 6,28, &f = 25, p £.005), The Peabody
Picture Vocabulary Test IQ Scores of the normal and poor groqps yerc )
#ihe, 66 and 104.15 respectively. The reading levels of the normal and poor
groups were 2,73 and 2.50 respectively on the Metropolitan Achievement Test -
Vord Knowledge., These levels were not significantly different,

The materfals consisted of a 160 word passage from stories in basal
readers which were at the 21} grade level according to the Spache (1953)
formula. In the oral reading task (task 1) the children were required to
read all of the words aloud that were in the passage, The words were pre-
sentcd‘one at a time in a random 1ist and the child‘s ability to pronounce
cach word was assessed, In the maze task, (task 2) the passage was modi-
ficd according to the procedure described previously, About every fifth
word was replaced with 3 alternatives which included: a) the correct word;

b) an incoxrreet word that was the same form class (verb, noun, function
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AW
word, nmodificr) as the correct word; and ¢) an {ncorreet word that was

a different form from the correct word, The childran read ithe passage
silently and circled the words they belicved wore corroct,

The results of administuring these tasks are presented in Table 1.

It is cvident that the normal children were more proficient in oxal reading
than the poor recaders sinéa the ﬁcnn of the former group was ahbout 90 por-
cent correct and the mean of the latter group was about 81 percent correct.
this difference was statistically significant (t = 2,10, df = 24, p <.05).
In addition tha normal group was more proficient in comprehension since
thoy attained a level of 89 percent accuracy on the maze task whercas the
poor group attained a level of only 61 percent accuracy. This differenco
was élso statistically sipgnificant (t = 3.74, d&f = 24, p {.005). Although
“the normal and poor groups trere matched on standardized sight vocabulary
‘and JQ, the latter group was siigﬁtly inferior in oral reading, about 10
percentage points, and substantially inferior in comprehensfion, about

30 percentage points, '

The question of whether some children in the two groups arc defi-
cient in comprchension while other children are noerI may be raised. To
address this issue, a ratio of comprchension level and oral reading level
was established for cach child, For ecach subject, a ratio was constructed
of the percent of the iﬁgms correct on the maze task as the numerator
and the percent of the words correct on the oral reading task as the
_ denominator.  Although the scales for the maze and oral reading tasks are

not fdentical, a ratdo less than 1.00 suggests that the child read orally
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material that hé did not comprehend and a ratio greater than 1.00 Buggests

that the child's comprehension surpnsséd his oral reading.

A display of the ratios for hoth normal and poor readers is pro-
s:mted in Figure 1, It is evident that the ratios for a majority of the
normal childeen clustered arowm.d 1,00, The mean.was »99 with a standard
deviation of .09, This indicates that the normal children understood the
sentences very nearly to the extent that they could read them orally, A
child who orally read 70 percent of the words correctly was likely to
perforﬁ at the 70 pexcent level on the maze task., The poor readers, how-
ever, had a lower general level and were more different from each other
than the normals., Ihe mean of the rvatios for the poor readers was ,72
‘and thelhtandard deviation was .21, This mean was significantly lower
than normal (t = 4,50, df = 25, p <,01) and the standard deviation was
sfgnificantly larger for the noor group than the normals (F = 5,50,
¢f = 12/12, p £.01). From Figure 1 {t can be obsegyed that some of the
poor group had ratios of about 1.00 which shows they could comprehend as
well as tﬁey could read aloud. Other poor readers, however, had ratiqs
in the .50 vicinity which shows that theiyv comprehension was deficiene.
in comparison to their oral reading level. These ehildrén nend particular
enphasis placed on instruction in comprchension in contrast to phonics,
sight vocabulary or written expression, lc

M Interesting relationship between comprehcns£6; and o;al reading
emexrges from the correlation of the maze/oral readin& ratios and oral

reading level for both groups. The correlation for normal children was

+26, wherecas the correlation for the poor readers was,82, Among normals,
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' the ratio was about 1,00 vegardless of whether the oral xecading was 50

percent or 100 percent, They understcod what they could read oxally and

not wmore or less, For poor readers, children with high oral reading (90
percent) had hiph ratios (90 percent). But ?htldrnn with malerate oral
reading (70 pexcent) had low ratios (50 percent), . A vivid yostatement

of this relatfionship 18 that for poor readers whose oxval vreading was 90
percent, the maze accuracy was 90 percent, But for thosé Whose oral reading
wias 70 percent, the mase was an astonishing 30 percent, In other words,
vhen normal children have difficulty reading orally, some compxchansion

of the passage is possible, However, when poor readers have difficulty
with oﬁrnl reading, comprchension is drastically reduced. It appears that
for poor‘readers the reading comprehension mechanism {8 dolicate and broeaks
down rapidly when input from the decoding mechanism is even slightly
distorted ox reduced, '

In summary, the results of the experiment were that poor readers
wvere worse than normal readers who were matched with them on sight voecabu~
lary. The poor readers were inferior on both oral reading and comprehen-
sion, The inferiority of the poor xcaders in comprehension was morxe
marked than their difficulty in oral reading. TFurtnormore, normal children
who cou)d not read aloud with high proficiency understood at least some
of the material, Nowever, the poor readers who made cven a £ erxrors .
while reading the words in the passage did not comprchend the material
at the most elementary level, Yt &s clear that aascz;sing, teaching and

monitoring reading comprehension is particularly important for poor xcaders.

How can tcachers, reading specialists and learning disability

A by,
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Q§§§ . speei&lists use the maze technique? Iirst, it can be usced to identify
children who have comprchensioa problehs. A passage of 100 woxds from a
basal story may be rewritten in maze form and given to a child, The child
simply circles the cerrect alterratives and returns the matecial to be

corrected by the teacher. The teacher then nska the child to read the

l.‘

words from the passape (either in isolation or in context) and the corrcct
nunber of words is recorded. The percent correct on the mnse-mmy then be
compared.to the percent correct on the oral reading task. If the maze
pexcentage is drastically lower than the oral reading percentagé, (20
percentage points or more) comprehension is a distinet problem for the
child. Teaching efforts cam then be dirccted to the child's comprehension
deficién;y. l

The maze technique may be used to monitor progress in comprchension,
19 accomplish this, the teachor may rewrite different basil stories into
maze form and administer them periodically to determine a child's growth
in comprehension, The maze can also be given in gr;;ps or subgroups at
different levels. A chart such as the one represented in Table 2 may be
used, The necessary information includes-dnly: the child's name, date
of administration of the maze task, book level of the passage, and the
child's aceuracy in terms of percent correct, If the maze task is given
weekly and plotted over a 4 - 6 week period, the child's growth or lack
of growth will be clearly ;bsetvable to both the teacher and child.

From the chart in Table 2 it is clear that tho child's comprechension
at the 2! level was about 60 percent preficiency on Septewber 12 - 14,

NHis performance {mproved until it was over 85 percent for 3 different days,
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the 26 -~ 28th, Then material at the 22 jevel was intreduced which was
more difficult resulting in 75 - 80 percent proficiency. By Cct. 12 his
performance was not above the 8L percent level and more teaching at that
1o o1 would be necessary for this child,

The bas‘c principles for vsing the maze proéédurc to guide the
sclection of materials are outlined below, Passages used in each mase
should be new to the child'and vocabulary for the passage should not be
presented, Passages should be ah;ut 120 vords long. 'Approximntely every
£ifth word or less should be replaced with 3 alterxnatives, ‘Alternatives
should include: 1) the correct word, 2) an incorrect word that is the

same part of speech (noun, vexb, modifier, function) as the correct word,

and 3) an incorrect word that is a different part of speech, The positions

of the words should be varied, If a child is performing at about 90 per-

cent accuracy for 3 - 4 administrations of the mazé, more difficult material

[

should be introduced. Optimal rLeaching levels are about 60 - 70 percent
accuracy.’ If the child performs on the 3! materfal at the 50 percent
accuracy, 22 at 65 percent and 21 at 90 percent accuracy, materials at the
22.lgye1.should bg used for teaching, Materials below the 2} 1evel camnot

LI Y S

be used as easily as materials at higher levels. When the child reaches

2, the next higher lavel

85 - 100 percent accuracy at a given level, say 2
should be introduced, When he reaches 85 - 100 percept accuracy on that
level, maéerials at a higher lcvel may be used and this cyeclic process
continucs,

Consfderable experience in using the maze task to monitor reading

comprehensfon has been gained by & teachers f{n the Kennedy School in
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Baltimore, During the past year 14 poor readers aped about 11 and iuading

at the 2,0 ~ 3,0 grade level wvere givcn‘n comprchens ion~oxiented curricu-

Jun in reading, The childron's deficiencies were primarily related to
semantic and syntactic development rather than visual-perceptual skills.
Héae tasks were used to guide the ccﬁprehension 1n;truct£on and the follow-
ing obéervations emerged from the teacher's expericnce, At the outset,
cﬁtld:en gt the 2.5 grade level were given 21 readers, Performance at

this level increased from 60 to 90 percent accuracy in about 2 weeks as

the children learned the basic strategies for performing the task. When

consistant ﬁas:ery (85 - 100% accuracy) was reached at the 2! level, 22

level materials were introduced. This shift, or any increase’ln difficulty,
may produce: 1) no change in comprehension, 2) fluxation in comprehension
(65 - B5) percent accuracy on different days), or 3) veduction in compre-
hension (65 - 70 percent accuracy o§er several days). Oficen z child ex-
perienced a 3 week period of flg;ation in accuracy (65 ~ 85%) before
consistent pexformance over 85 percent at that level wés Attained. ;
Several facters were found which produced unusually low pexformance
(below 607) on the maze task, during the course of instruction in compre-
hension, Occasionally a story was extremely difficult due to uncommon
vocabulary or proper names. Xf a child was emotionally distraught ox
fatigued from adverse home situations, his reading co;prehension was .
temporarily decreased, At;;mpts to improve the speed. of work usually
degraded the accuracy of maze task performance and the inconsistent use

of materfals that varied 1 or 2 years in difficulty appeared Lo be

confusing and caused decreases in comprehension,
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Q§5$ bPuring this teaching period, the technique provided a sensitive

indication of comprchension and Suggcst;d when to increase or decrease
the difficulty of materials to maintain growth at the fastest possible
rate, Iﬁ the 4 month period when the maze~guided_§nstruction ecccurred,
ihe average gain was 2 years in reading comprehehsion on the maze task.
The majority of children gained 2 years in comprchension while a few

gained 3 years and a few gained 1 year as determtned'by maze task per-

formance,

The maze procedure has been presented as an assessment and monitoring

technique, not a teaching method, A multitude of instructional activitics

and programs may improve comprehemsion. These improvements will be re~
flected i& maze scores, Teaching word meanings, sentence structure,
listening skills and phonics will likely succeed in. increasing maze scores,
The salutary value of using tha:. .weze prodedure is that it sefves as a
thermostat to regulate comprehension instruction, ;ﬁ is not intended to
serve as the furnace to raise the comprechension levels, The creativity
and initfative of the teacher are needed to fulfill the essential teaching
role, |
Charting performance with the maze technique can be motivating for
the student and the teacher alike especially i£ the children draw theig.
own charts, Children can compete with themselves instead of their peers

and can take deserved pride in their progress when it is undeniably

reflected on the chart, Charts may be used by teaechers to determine

.whether the teaching approach is effective and to illustrate the child's -

growth to others, such as parents ox principals, whe may wish to know

about the child,
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TABLE T

Oral Reading nnd‘Comn;chension in the Maze Task

~ore .

Tasks

.

Oral
Readling

Maze
Performance

Maze/0Oral
Ratio

Normal X
sy

89,54
7.11

89.23
11.81

.99
.09

Disabled 'i
Sh

80,92
12,91

60,62
24.88

72
21

Note: Scores in the maze/oral column are ratios.
Other scores are percent correct.
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Tablic 2

Maze Chart

Name:

Teachesr:
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1

9/12
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9/18

9/20

9/22

9/26

9/28

9/29

10/3
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10/8

10/9

10/12
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ANNTING TIMES THRODGH PROSE AND STRIN
\
FOR_VARTOUS TARGETS BY NORMAL AND DISABLED READERS

Rick Steinheiser wmut John T. Guthrie

Kennedy Institute, Jomns Hopkins University

-A-group of disabled readexs and a group of age-matched and a group
of reading=-level matched re&dors éartieipated in a target scanning task.
While reading a simple five sentence p;;sage; the subjcct searched foi
8 certain type of target: words of a given category, the lettar ™o,
or the p%oneme/&e( All threa gfonps were fastest in £inding the word
targets and slowest in f£inding the phoneme. 'The disabled readars were
slower than the age-mateched group for all targets. It was concluded

that the phonological coding occurred at. different xates aticc graphemic

and semantic coding for the three groups,
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FOR _VARIOUS TARGETS BY NOKMAI, AND DISABLED READERS

Several recent word-scanning and letter-~scanning studies of good
and poor readexs have failed to find any significant differences between
the good and the poor readers (Katz & Wicklund, 1971; Katz & Wicklund,
1972). Assuming that a word can be encoded in terms of graphemie,
phonemic, and semantic features, it should be possible to measure the
relative encoding times for each of these sets of features (Cohen,

1970).. The purpose of the present experiment was to.determine if poor

" readers were significantly slower with any of these encoding steps than

nowmal readers.

. 1f the order of encoding of words is from grapheme to phoneme (and
perhaps to spélling patterns) and then to "meaning," then one might
expect search times to be shortest for a letter target, longer for a
phoneme target, and longest for a semantic target. This kind of
sequential processing has been revicwed by Neisser (1967). Alternative
models (Smith, 1973) and data (Reicher, 1969; Wheeler, 1970; Smith
& Raviland, 1971) raise the possibility that encoding may procead from
a fairly high level of abstraction ("meaning") of the stimulus to the
analysis and synthesis of lower-order units such as phonemes (phonetic
representation), This would imply that words are perceived as‘synthe-
sised entities, from which an awvarencss oé the constituents is sub-

sequently derived, That is, the synthesis process utilizes fragments
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of thclgraphemic-bhonem&c matrix, but these Eragmentq are not accessible
for volitional processing (recognition) until the larger unit (woxd) has
been constructed, | |

Thﬁs, poor readers could be inferior to normals (as measu-ed by
total scanning time through passcges) in terms of ability to find a
visual target (a specific letter), a phonemic target (a short vowel |
sound), or a word (of a specified semantic category). pependency upon
syntacrtic cues may also be assessed by examining performance on sentences
in which the word order has beecn randomized., Presumably normal readers
would show a greater proportional increase in search times in this condi-
tion over the nmormal sentence structures than the disabled veaders. This
prediction was made because the reading speed of the disabled readers
might be so slow with the normal sentences so as to render uselcss any
syntactic information which facilitates high~-speed scanning (Gwugh,
1972).
Subjects., Three groups of twelve subjects each were used. Bach of
these subjects had participated in previous reading experiments
(Steinheiser & Guthrie, 1973). The disabled group had a mean chron-
ological ape of 10 years 6 months, a median 1,Q. of 98 (on the WISC-rS),
and a median vocabulary of grade 2,8 (on the Gates-MacGinmitic), Group
II students hud a mean age of 7 years 4 months, median I,Q, of 105
(on the Peabody Picture Vocabulary Test), and a median.vocabulary of
grade 2,6, Group IXX students were from the same parochial school as

Group 1I, and they had a mean age of 10 years 3% months, a median I1.Q,
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of 105 (on. the PPVT), and a median vocabulary of gradé_6.8.

Tests for statistical signiticance showed that the disabicd group
was older than the reading=level matched group (t=1.98, df = 34, p!,06);
and the age-matched control group was also older than the reading-leval
matched group (t=2.16, df = 34, p£05). An extemsion of the median
test produced a significant chi-square (X* = 22,66, df = 2, p{.01)
from the vocabulary scores of the :hreé groups. (All of the vocabulary
scores for the age-matched group exceeded the grand median.) The 1.Q,
scores of the threc groups yieldod an insignificant 4.3 on the extension
of the median test.
Stimuli. "Six short stories were used, ranging from 23 to 30 words per
story and 4 to 5 sentences per story, Each story was typewritten on a
sheet of paper for inmspection by the subject. Each story was about a
different topic, e.g., foods, clethes, animals, Each story contained
on the average five "targets." The five semantic targets varied from
story to story; for example, cow, cat, dog, fox, and pig ware the
animal’ targets in one story, and blue, green, red, brown and black were
the coloxr targets in another story, Each story also contained an average
of five instanées of the letter "o" and five instances of the short "a"
phoneme/ie/as in "ran" and “cat," ‘

In one condition the sentences were unaltered, wheoreas 4in another
condition the words within a given sentence weore scraﬁbled, but the order
of cccurrcnce of cach scrambled sentence within the passage itself vas

maintained.
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Procedure,  Half of the subjects from each group were presented the

normal sentences on the first day of testing and the randomized set
on the sccond day. Counterbalai cing for the three types of targei was
alto performed.

The first task of each subject was to read each of the s{x storics
aloud, This was done to assure that the selcction of words was within
the pronunciation range of the subjeect.

The next task for all subjects was to read each story as fast as
pessible and mark cthe period at the end of each sentence in that story,
Most subjects clected to read silently, although several subjects in
the younger and remedial groups tended to read aloud (whispering to
themselves). The experimenter was able to assure that each réader
actually did read each sentence (instead of sim§iy scanning for the
period) by cbserving the reading behavior (eye movements, movement of
the index finger along the words of a sentence) of the subject. The
reader was told that he would be timed in this and subscquent tasks by
the experimenter who held a manual stopwd&ch accurate to the nearest
.l second, The reading time (to mark the periods) for each story for
cach subject was recorded,

In the short "a" vowel (ho) scarch, the subject was. instructed to
mark all of the letter a's in the story which had a "short" sound,
c.g., cat, ran, and, -

In the letter search task, the subject was given a frosh page of

the same storics, and asked to mark all of the letter o's contained in
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all ofhtha vords in each story,

In the semantic category search the rcader was given a now sheet
with the six stories and was asked to mark all of the words of a given
story which were instances of a particular category, c¢.g., all of the
animal names in one story, all of the color names in another story, atc.
The reader waé given feadback (search timo, ind any errors that were
made) in each of the target searches.

V The ££rs; story of cach set was always considered practice, and
was omitted from data analysis. The main data of interest were the
search times for each reader to the five targets in the five different
stories for the four different types of targets.

In this split~plot design, the three groups of subjects was the
between variable, and the type of sentences (normal vs. scrambled) and

the four types of targets were the within variables.

Results

Figure 1 shows the average search times for each group across the five
normal test stories, and Figure 2 shows.the search times for the same
targets within scrambled sentences. Analysis of variance of these
data is presented in Table 1. It may be scen that all of the main
effects (sroups, sentence gype, and target) are significant by the
Ceisser-Greonhouse test with reduced degrees of freedom,

Inspection of Figures 1 and 2 shows that there was a minor effect

due to scntence structure for the remedial and age-matched groups, but
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that the younger group was consistently muéh slower in &etectiug all
types of target in the scrambled sentence condition. A Scheffe test

(3 t¢ Table 2) showed this to be a highly significant difference (1%=21,86,
2(.01).

The general conclusions that can be drawn from the comparisons in
Table 2 are these: the disabled rea&ers wore fastex with the scrambled
sentences' than the sccond-graders; éﬁe sccond graders were faster on
the sentences than with the scrambled versions; all three groups were
generally fastest with word targets, slower to tﬁe letter target, and
slowest when searching for the phoneme target, Note that the relative
dixficulty for the phoneme target was extremely great for the disabled
readers as compared to the other groups and other targets.

The disabled group was consistently slower to all targets in
both conditions than the age~matched group. The greatest Jiffarence
between them occurred in the phoneme search. The disabled group was
also faster than the reading-level matched group when searching for
words and for a single letter., These two groups produced similar
latencies to the phoneme target in both the sentence and serambled

sentence condition.

Discussion .

All three groups were ‘consistently faster in £inding the semantic
(word) tavget than tho letter target; and the letter was consistontly
found faster than the phoneme, This finding is in general agreencent

with the results obtained by Cohen (L970). One intarprotation of this
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finding is that it suggests the order of pfocessing to be sumantié (the
whole word), then graphemic, and then phonological (Smith & Holmes,
1971),

A more coutious interpretation may be warranged, which arises
from the possible discrepancy between the size of the potential target
population in the various search conditibns. Since there were fewer
words ;han letters in each story, it might seem rcasonable that words
should be recognized faster than letters simply because there are fewer
words to process. Although possible, this argument seems to beg the
question, since word retognition may be either serial (in stages) or
parallel -(holistic, simultaneous processing of all conqtituents). To
say that there were fewer word targets than letter targets per story is
to ignore the constituents of a word, namely, letters. The "unequal
target probability" hypothesis would treat words as separate holistic
targets, and this becomes equivalent to the order of processing proposed
by the authors to explain the results: semantic, graphemic, and phono-
logical. ' .

A developmental effect was clearly evident, in that the younger
group's performance deter’-:. _ad significantly when syntactic cues
were no longer avajilable. This contradicts the hypotﬁesig proposed
earlfer in the paper, but does suggest that the disabledlécadqrs wore
able to focus attention upon the task at hand better than the younger
group. That is, the lack of linguistic structurc may have served as

m attentional test for the disabled readeis, and less as an indicator
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of thelr psycholinguistic capabllities.

The present results confirm Cohen's (1970) findings: semantic
fouture search is faster than for a letter (graphic feature), and both
were significantly faster than svarching for a phonological feature.

However, the results are somewhat disparate from those reported earlier

by Katz and Wicklund (1970), since differences between the good and

poor readers did emerge in this'study. For example, in the presené
study, the disabled readers were considerably slower tgéu the age~
matched control group even when searching for the word (semantic)
target. Possibly the disabled readers used in the present experiment
were eonéiderably more disabled than those used by Katz and Wicklund *
("Subjects in each grade were tentatively divided into groups of good and
pbur readers based on the reading test scores which were available.!
Kdtz and Wicklund, 1972, p.{364).

Finally, the phonological target was consistently the on; that
required the longest search times, Since the disabled group took the
longest time with this target relative to the other targets, it would .
seem that their source of difficulty comes at the stage in which "sight"
is to be encoded intc "sound," It appears that the word is eancoded as
a “gestalt," from which specific graphic information may then be ex~
tracted, along with the segmentation into pronouncable sequences.

Rather than constructing a word from its constituent ictters, it would
appeér that the word is the unit of analysis, from which more refined

information (semantic, graphic, phonological) is scgmented, Neisser
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(1967) has called thesé hypotheses "inference" and “unitizatien."
Results from the presént experiment, and also those of Smith and
Haviland (1972) tend to support the unitization hypothesis. 9r, as
Swkth (1973) contends, "...mean ug can be extracted from sequehces of
written words independently of their sounds, and that fn fact meaning

must be comprehended if sounds are to be appropriately produced (p. 78)."

Sy B A

Pt ST T .
Ot s Tt W
s di v BN e (AT a5 4T

i Gy

+- oo St
*taihu‘.e’l_n&ﬂ'-*’.“- EIRE NN T Tt

e ‘:,;.1., L

Bk

LT



-

pest

-] 19~

s | ' ‘

m REFERENCES

Cohen, G. Search times for combinations of visual, phonemic, and

semantic targets in reading prose. Perception & Psychophvsics,

1970, 8, 370-372,
Goagh, P. One second of reading. In J. F. Kavanagh and I. G. Mattingly

(Eds.): Language by car and eve: the relationships betweeon speech

and reading. Canbridge, Mass: M.I.T. Press, 1972,
Katz, L. & Wicklund, D. Simple reactica time for good and poor readers

in grades two and six. Perceptual and Motor skills, 1971, 32, 270.

Karz, L., & Wicklund D, Word scanning rate for good and poor readers,

Jourhal of Fducational Psychelogy, 1971, 62, 138-140.

Katz, L., & Wicklund, D. Letter scanning rate for good and poor readers

in grades two and six., Journal of Elucational Psychologv, 1972,
. 63, 363-367.

Neisser, U. Cognitive psychology. New York: Appleton Century
Crofts, 1967, \

Reicher, G. M. Perceptual recognition as a function of the meaningfulness

of the stimulus materfal., Journal of Experiment:l Psychology,
1969, 81, 275-280, |

Smith, F. Psycholinguistics and reading, New York: Holt, Rinchart,

and Winston, 1973.
Swmith, E., & Haviland, $.E. Why words are perceived more accurately

than nen-words: Inference vs, unitization. Journal of Experimontal
Psycholopy, 1972, 92, 59-64,

ER P

v
P

s

b Deonnr ) 3 R R A S o

:'QOW‘L“'M B2

.
B TR e KA o24 18 55 B PP R ey TS B dinke o 50 Ly

DTS IEE - I P

oo AT s



Steinheiser, R., & Guthrie, J.T. Perceptual and linguistic processing
of letters and words by normal and disabled readers. Submitted
for publication, 1974,

Wheeler, D.  Processes in word recognition, gogﬁitivo Psychologv,
1970, 1, 59-85,

i
e F2T et e

G e Heh 3 gt W, s a TR RN g N0 RN e = e AP Wi 8 sl e e B B R R S S W R SN

P e 2R e Rkt

S SRy

A W

- xr s,



o “ -

| @\\“"‘6 |
@ > | TABLY 2

SCHEFFE POST-HOC COMPARISONS

Comparison F Probability
AlC2-A2C2 . 2,88 N.S.
A2C1-A2¢2 | 21.856 .01
B2~B3 at A3Cl 8.27 N.S.
B2-B4 at AICL 15.00 Lo
B2 B4 at A2cCl 8.95 N.S.
B3-B4 at AlCl 43.02 .01
B4~B3 at A2C2 8.50 _ - N.8.
ni~Bh At A3C2 13.50 .01
B3~-B4 at AlC2 48.62 .01

Groups (A) Structure (C)

Key: Al ~ Disabled Readers Cl - Sentences
A2 = Second Graders €2 - Scrambled Sentences
- A3 - Fourth, Pifth Graders
Targets (B) . : .

BL - Period
B2 ~ Word .

B3 ~ Letter "o
B4 = Phoneme fief
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'THREE-WAY ANALYSIS OF VARIANCE

&

Source d.f. M.an émmre E 2

A (groups) : 2 3377.38 - 43.1 .00}
subjects w. gps. a3 78.5

B (target item) 3 1048.91 67.7 .00L
AB 6 123.08 7.93 .01
B x subjects w. gps. , 99 15.5

C (structure) 1 299,72 16.2 .01
AC 2 71.83 3.87 .05
C x subjects w. gps. 33 18.57

BC 3 21.32 20,1 .01
ABC 6 7.90 7.45,01

BC x subj., w, gps. 99 1.06

d.f.

for F

2,33

1,33
2533

1,33
2,23

1,33
2,33
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Figure 1,

Figure 2,
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FIGURE C.'PTIONS

Average group scanning times for target
in stories with normal sentence stru.ture.

Mean group scanning times for targets in

-stories with a serambled sentence structure,
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ADEQUATE VISUAL ENCODIN& FOLLOWED BY IOOR PHONOLOGICAL ENCODING
AS A SOURCE OF READING DISABILITY
Frederick H, Steinheiser, Jr,, and John T, Guthrie
Abstract

A group of disabled readers, and a group of age-matched and a
group of veading-level matched readers participated in a "same-different"
reaction-time task. After viewing a pair of items (mon-alphabetie
symbols, 4-letter vowel strings, or real words), the subject indicated
whether the same graphemic symbel had been underliﬁéd in each item 6f the
paix. A second task required am additional phonological encoding step:

the underlined letters of the two words could be different yet still produce

‘roughly the same vowel sound when pronounced: e.g., heat-feet., Also, the same

letters in the two words could produce different sounds: e.g., tough-shout,
In thc visual comparison tasks, the only significant effect was
that the ycounger normal group was slower than the age-matched control

group. However, when phonological coding was required, the’ disabled

- -group was significantly slower than the young nmormal readers, and they

i{n turn were slower thag/fﬁe age-matched normals,
These results suggest that disabled readers have adequate visual

processing abilitfes, but poor phonological encoding. One implication i{s

- that methods of reading remediation might concentrate upon spelling

patterns, 4{n order to exploit the systematicity between graphenies and

phonemes,
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ADEQUATE VISUAL ENCODING FOLLOWED BY POOR PHONOLOGICAY.
ENCODING AS A SOURCE OF READING DISABILITY

English orthography is reputed to be disorderly with respect to

the phonetic realizations of written words, For example, the letters
"th" are prciounced /¥/ in "thin" but as /¥/ in "this," and "ea"
is pronounced as /i/ in "heat"‘hut as /€ / in "head," The 11st of suck
examples is extensive, and far from complete (Vemezky, 1967)., A
common anecdnte is that che.person who learns to regd English as a
native language and then learns a more regular ortg;graphy such as Spanish or

~ Finnish is far better off than the person who learns to read (and speak)
“English as a second language,
o Since reading a given language must be explicitly taught to children
(unlike'cheir spontaneous learning to speak qnd eomﬁiehénd spoken

discourse), the problem arises as to how lest to provide initial reading
“dnstruction, One approach (phonics) emphasizes the siéht-sognd (grapheme~
phoneme) correspondence in printed and spoken words, This may include
teaching the ~hild to explicitly label grapheme clusters as one or amother
type of utterance; e.g., "cat'" has a "short a" and "1a"2" has a "long a,"

A different approach stresses that the child shouldlearn that printed words
are signals for spoken words, and that meaning can be apprehend?d from these
printed words directly. Thus, the graphic symbols "c a t " sténd for

that small furcy animal with a tail, claws on fts feet, that many people have

as a pet, etc., that we call "/ka #/" in spoken discourse,
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Considerable rescarch has bzen conducted to determine the mature:
of rcading disability, The tasks have included measures of oral
reading speed, scanning rate for target words in prose and word lists
(¥atz and Wicklund, 1972), and :cntence completion (Guthrie, 1973 a),
Il.> sources of reading disability have been attributes to inadequate
cognitive (linguistie) skills (Guthrie, 1973 b), poor mastery of
grapheme~phoneme correspondence (Samuels, 1973), blocked transmission
of impulses through the angular gyrus (Preston and Guthrie, 1973),
and the very English orthographic system - as an example of all

alphabetizallv based writing systems (Rozin, Poritsky, & Sotsky, 1971).

One .purpose of the preseﬁt experiment was to examine the "psycho-
logical reality" of certain spelling units commonly found in English
words, Varicus word perception studies (Reicher, 1969; Wheeler, 1970;
Gibson, 1971; Smith & NHolmee, 1¢72) have shown that complex internal
rélationships among the constituents (distinctive features, graphemes,
spelling pattems) interact Qith the subject's expectancies (Aderman
& Smith, 1971), There are many processing stages involved in correctly
perceiving a word, one of which involves grapheme-phoneme correspondence
rules, The psychological reality of this rule system was explored in
this experiment; in which both normal and disabled readers participated,
By explicitly classifying the grapheme-phoneme relationship in a set
of words, it was hoped that the disabled readers' performance with

these categorized words would deviate in a consistent manner from

that of the normal readers.
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Venezky (1967) has developed an elaborate system of rules which
purports to logically characterize the grapheme-phoneme relationship
in many English words. As an example, consider the two letters "ea,"
Wien these letters occur in thls adjacent order in a word, the phonetic
realization of the vowel depends upon the context provided by the
surrounding letters, Thus, "ea" is pronounced / f/ in "bead" and as
/€ / in "head.”" There is a one-to-many mapping from the "ea" graphemes
to the possible /[ / or /& / poaonemes. -The list of similar examples
is extensive: Jou/ (could-count), /th/.(this-thin), /al (cat-lake),
/u/ (put-cup), /1/ (hit-1ike), /ai/ (rain-said), ete,

In the present nxperimené,‘a simple 2 x 2 grapheme~-phonem:

matrix was used to classify the words, " In Fig. 1, quadrant 1 con~

tains grapheme (ea) which éorrespond to very neariy the same vowel

phoneme /i /, in such words as heat and bead; quadrant 2 wouds con-
égin different graphemes which onroduce highly similar phonemes
(e.g., "ee" and "ea" in the words heat and_feet both produce the
phoneme /1 /; quadrant 3 words contain the same relevant graphemes
but produce different souﬁding phonemes (e.g., "ea" is in both heat
and head, but the vowels are different); and quadrant 4 wordes contain
different relevant graphemes which produce different phonemes (e.g.,
Jheat and said). The experimental question was: will normal and
disabled readers be able to classify word pairs from each quadrant
more easily on the basis of "sare-different graphemes' than on the
basis of “same-different phonemes?"

Presumobiy the udditional coding stage in going from grapheme
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to phoneme would {ncrease the response latency for all subjects.
That is, it should take longer to decide that "heat" and "head"
centain different vowei phonemas than to decide that they both con-
tain the same (eca) middle graphomes, Comparison of the disalled
readers' performance on the two tasks with that of normal readers
should indicate whether their source of difficulty is visual per-

ceptual or in the phonetic encoding.

‘Subjects. Three groups of elementary school children participated,

each gronp-fomprising 12 students, Group I students attended a
vemedial reading program at the Kennedy Institute in Baltimore. This
group had a mean chtunologic;i age (CA) of 10 years 6 months, a
median I.Q. of 98 (on the WISC-FS), and a median vocabulary of grade
2.8 (on the Gates-MacGinitieTest), Group II students attended a
sor- thial school in Baltimore, and were all in the second grade., The
u;an (CA) of this group was 7 year 4 months, with a median I,A. of
105 (on the Peabody Picture Vocabulary Test), and a median vocabulary
of 2.6, Group IXII students were from the same parochial school, and
were in the fourth, fifth, and sixth grades.lthe mean (CA) of this
group was 10 years 3% months, with a median PFVT I.Q., of 105, and a
mediankzpcabulary of grade 6.8,

Tests for statistical significance showed that the disabled group
was older than the reading-level matched group (t = i.98, df = 34,
p £.06); an? the age-matched control group was also older than the
reading level matched group (t = 2,16, df = 34, p £ .05). An extension

of the wedian test (Siegel, 1950) produced a significant chi-square
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(X2 = 22,66, df = 2, p<.01) from vocabulary ;cores of the three groups.
-(All of the vocabulary scores for the age-matched group were above the
grand median,) The XI,Q. scores yielded aq insignificant 4,3 on the Extension
of the Median Test,
Thus, groups I and II were approximately matched on réading level
" bnt not on age; whereas groups I and IIX wese approximately matched on
age but not on reading level,
Stimuli, Coummon monosyllabic words were selected which conformed to
a simple 2 x 2 grapheme-phoneme matrix. In the present experiment,
";‘only the vowel of each word was of interest. Some examples will help
~- to clarify the utility of using this mat;ix‘schome for selecting stimuli,
Both could and would have the same middle graphemes (ou) and the vowel
sound is the same for both words; could and wood have different miédle
letters but the vowel sound is the same; could and count have the same
middle lettérs but the vowel sound is different; and count and wod
have both different middle letters and different vowel sounds, This

matrix was used to generate a total set of 76 word pairs. Representative

pairs from quadrant 1 are: heat-seat, could-would, put-push; from quadrant

2: heat-meet; could-book, put-look; from quadrant 3: heat-head, could-count,

put-cup; from quadrant 4: heat-said, could-brown, put-cow.

The 76 word pairs used in this study are merely representative of a much
larger set of possible pairs, if less common and multisyllabic éords were
included. The critical letters were always underlined when each pair .
was presented to the subject,

Two sets of control stimuli were also used. One set consisted
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of the vowels a,e,o,u, and the other set consisted of the symbols @,#,&,%,
Permutations of the 4 elements generated the puirs for sﬁme-different
comparisons, with the constraint that only the two middle elements
could be in different positions within each pair. Thus, reprcsentativg
pairs were: icou-acou, oacu-oaeu, uaeo-ucao, Qf&¥-GH&%, *&IG*I@,

. Sixteen same and sixteen different pairs from each control set wers
used,
Apparatus, Fach pair of items was set in lower case typ2, a transparen:y

made, and mounted in a 2"x2" slide for presentation by a carousel slide

~ projector, The members of each pair were presented one above the other.

'“H"@wo push-but~ons were provided for the §. A standard clock was

L

synchronized to start when the tachistoscepic shutter in front of the
projector opened, and to stop when § pushed either button., Button

position was counter-balanced acress Ss,

Procedure, :Each S participated in three separate sessions, the order

of stirulus presentation being counter-balanced across Ss. Béfore each
session, the S was shown the pertinent list of test items on a sheet of paper,
and was required to respond to each pair as being either the "same" ox
"different." 1In the two conditions when real words were used, § was also
required to read each word aloud before deciding "same" or "different,"

E gave assistance or corrections when necessary,

In the letter comparison task, S was shown the list of 76 word
pairs, and had to put the letter "s" (for "same") next to pairs from
quadrants onc and three, and a "d" (for "different") next to pairs from
quadrants two and four. The same procedure was followed in the

vowel comparison task, except "s® was to be placed before quadrant one &nd
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two pairs, and "d" next to quadrant three and four pairs. For practice
with the control lists of non-words, § simply placed the "s'" or "d" next to
each pair,

After tnis familiarization phase, a fet of 12 practice trials with the
slides was taken, Feedbéck was always given during practice, and thronghout
the exprriment., Trials on which a mistake was made were taken over again
at the end of the list. If a mistake was made again, the response time

" to that pair was n&t included in the latency analysis. The longest latency
for each 8§ from each condition and each stimmlus ci;ssification was omitted

. in order to roughly correct for momentary lapses of attention and to reduce

-+ the skewness of the latency distribution.

& .

Exgerimental Design, In order to assess the effect of the task variable
(same letters vs, same vowels), the three groups of Ss was the between
factor, and two levels of instruction and four quadrants of the spelling-
sound matrix were the within-subject factors in a "split-plot" factorial
analysis of variance, |

In the analysis of the control condition, the latencies to the
same spelling quadrants (1 and 3) were grouped together, and another
grouping from quadrants 2 and 4 (different spelling quadrants). The
same-different latencies to each of the two sets of control pairs were
included in <his amalysis, Again, the between-subjects factor éas the
three groups of children, while the within-subjects factors were type

of response (same or different) and type of stimulus pair (words,
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letters, or non-alphabetic syyhols),

’

Results

All main effects and intcractions except the triple interaction
attained some level of statistical significance., Table 1 presents
the complete analysis of variance of the data.

The mean response latencices for each group in each condition are
presented in Figures 1 and 2, The effect of the instructional vari-
able is reaﬁily apparent, since the resyoﬁse latencies doubled (and
in some cases almost tripled) in the phonemic mutching condition over
what they were in the letter matching condition, - .sabled readers'
performgnce was approximately midway between the control groups (1.44
v, .98 and 1,69 sec,) in the letter {dentity condition. However, when
vowel identity was the criterion for making a "same" vesporse, the
average of the disabled readers was 4.61 sec., vs, 3,09 for fthe
;;unger group, and 1,76 for the age-matched group.

A set of Scheffe post-hoc tests was performed on varjous sets
of means to determine exactly where the significant effects occurred,
The only diflerence between groups in Fig. 1, that attained statistical
significance ccecurred between the two control groups (F = 8.71);
df = 2,33; £ ¢ .05), No comparison between any two stimulus quadrants
attained significant or beyond the ,05 level, The difference be-
tween the two conditions éf instruction (an ovefall average of 1.37 scc.
in Fig. 1 and 3,15 sce, in Fig, 2 was highly significant (F = 32,02;

df = 1,33; p £ .001).
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As is visually apparent from inspecting Fig. 2, the average
latencics of the three groups differ sipnificantly from each other,
Tasle 2 shows the results of these tes. Four out of the six possible
comparisons anong the stimulus ynadrants also significantly affected
response times, Stimuli from quadrants 1 and 4 éroduced the shortest
latencies, while ftems from quadrants 2 and 3 produced the longest
latencies., It is worth emphasizing that the younger control group
produced the longest latencies in the visual match condition (Fig. 1),
and that the disabled readers produced the longest latencies in the
phonemic match condition (Fig. 2).

Results from tﬁe Control Condition

Analysis of variance yielded significant effects due to groups
(F.= 20.07; df = 2,33; p £ .001), type of stimulus item (F = 6.32;
df = 1,33; p £.05) and group x item interaction (F = 7,06; If = 2,33;
.11' £ .01). The df for the F ratios have been computed according to the
conservative Geisser-Greenhouse method., No other effects reached
statfstical significance even when computed with uncorrected df,
Inspection of Fig, 3 shows that the younger group was consistently
siower than the disabled readers with all three types of items, Since
the mean latencies of "same" and "different" responses did not statis-
tically differ, they have been grouped together ~-- hence the absence
of "same-dilferent” categories in Fig. 2. .

Scheffd tests were then conducted en various combinations of

FRrN

means to assess where the significant effects occur~ed, These are

presented in Table 3, The differences beiween the three groups can
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be scen to be siguificant, except that the disabled readers did not
differ significantly from the age-matched control group (Al-A3
comparison), The younger group was slower than the disabled readers
(Al-A2) and much slower than the older control group (A2-A3),
Latencies tended to be longest for the letter pairs (Bli, shorter €or the
’ non-letter synbol pairs (B2), and shertest for the word pairs (B3)., The
young control group was the only group to respond sipgnificantly faster
to one sct of stimuli, being faster to real words than-to letters
or to non-letter symbols (B3 vs, Bl and B2 at A2),
Discussion, Wlen the readers were able to use visual identity as the
+. - criterion for sameness (e.g., "hggp"‘and "head" are the same because
the same two letters were underlined in each word), the disabled readers
performed'faster than the reading level matched second graders, but
more slowly than the age-matched 4th and 5th graders, However, the ~nly
signific;nt difference occurred betwern the two control groups, The
average latencies for the disabled readers did not differ significantly
from either control group, This finding suggests that the disabled
readers were “le to make graphemic comparisons s;;shtly fastey
than younger readers and slightly slower than age-matched normal readers.
The 2 x 2 grapheme-phoneme correspondence matrix had no significant
effect upon any group in this task. |
When the same word pairs were presented in the phoneme comparison

condition, the disabled readers were significantly slower than eitheyx

control group., Further, the younger-.control group was significantly slower
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than the age-matehed control group., This finding suggests that the
two tasks have isolated reading disability as being qualitatively
different from any simple form of developmental retardation, That is,
iv the visual task, the younger readers were slightly slower than the
disabled group, but in the phoneme task, a complete and remarkable
consistent reversal occurred. Fig. 2 shows that the phoncme task was
indeed more difficult than the visual task of Fig. 1 for all 3 groups.
Bul the former is proportionately more difficult for the disabled
readers than for either of the control groups,

If we take the differencg between the average latencies uvf each
group for cach task, we arrive at a rough index of graphume=-phoneme
encoding efficiency. Thus, the older normal readers took an Lverage
of .98 sec, across the 4 item nairs in the grapheme matching task,
and 1,76 sec. in the phoneme comparison task., This differenc: is .78
sec, Dividing this difference by the larger latenmecy gives .44
(.78/1.76 = ,44), indicating that the criterion change from gr;;heme
to phoneme comparison nearly doubled the average response latencies

for this group. For the younger readers, this difference {s 1.55 sec.,

and the index is 1.55/3.09 = ,50. For the disabled rcaders, the dif-

ference is 2,92 sec,, with an index of 2,92/4.61 = ,63, This substan-
tfates the claim that the phoneme comparison task was propertionately
more difficult for the disgbled group. .

The quadrant from which the stimulus pair was selected seems to
have had little effect upon the older normal readers. What significant -

cifects did occur from this variable arose mainly with the disabled
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ond younger groups. It is reaconable that stiruli from quadrants 1.
ard 4 led to the shortest latencies, becausce a 9air from quadrant }
is physically the same, and a pair from quadrant 4 is physicelly dif-
f.rent, However, pairs from quadrants 2 and 3 have no simple relation-
ship between sight and sound, and hence took lonéer. It is noteworthy
that even the older normal group took average of nearly twice as
long to respond to the same items in the phoneme as in the visual com-
parison condition. Thus, physical identity and physical difference
were not able to facilitate performance in the phoneme comparison task,
The results of the present experiement help to eclarify some issues
in the recent reading researcﬁ. Both Guthrie (1973) and Posner, Lewis,
and Conrad (1972) have emphasized the importance of individual differ-
ences in any taxonomy of reading subskills, In view of the present
results, it seems that the subsliill of encoding visually presented
w;rds into internally represented sounds {s an extremely time-consuming
process for all groups of readers, but significantl} moreso for the
disabled group. Thus, a prime source in reading difficulty may be the
complex, but categorizable, relationships that exist between spelling
and sound (Shankweiler & Liberman, 1972). The fact that the disabled
readers showed such poor peformance in the sound-matching condition,

even though the word pairs were always presented simultaneously, casts

some doubt upon the suggestion recently proposed by Mackworth and
Mackworth (1974): "... poor readers in grade 10 have a poor long~-tcmm

visuai wmemory for words.,. (p. 60, italics added)."

e
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' TABLE 1
ANALYSIS OF VARIANCE OF LATENCIES

..  Source d.f. Mean Square F d.£, P

. for F
A (groups) 2 67.14 48,65 2,33 .001
subj. w. gps. 33 1.38 —m————
B (instruvctions) 1 220,02 233.6 1,33 .001
AXxB 2 36,97 38.82 2,33 .00}
B x suLj. w.gps. 33 .98 —————
¢ (quadrant) 3 52 5.77 1,33 .05
AxC 6 . 694 11.75 2,33 .01
c X Subj. v, gps. 99 0091 """
Bx¢C 3 « 505 6,25 1,33 .01
AxBxC 6 . 062 .75 2,33 n.s,
B x C subj, 99 .085 —acee
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TABLE 2 ol

POST-HOC COMPARISONS IN PHONEMIC COMPARISON

Comparison Scheffe F r

Al1B2-A2B2 39,90 .001
Al1B2-A3B2 135.3 001
A2B52-A3B2 30.6 .001
Bl1-B2 32,02 . 001
. B2C1-B2C2 14.88 .01
B2C1-B2C3 25,0 .01
B2C2-B2C4 10,79 .05
B2C3-r2C4 19.61 .01

NOTE: Al-A2-A3: Al=Disabled; A2=Reading Matched
A3d=Age Matched .
B1-B2: Bl=physical match; B2=sound match
C1-C2-C3-C4: Quadrants 1,2,3,4




teinheiser _ 20‘0_..

TABLE 3
POST HOC-COMPARISONS IN CONTROT. "CONDITIONS

— Comparisen Scheffe F P
s Al-A2 8.75 .05
A2-A3 . 20,56 .01

AI“AB 3- 75 - . n. 80

B1-E3 13.97 .01

B2-B3 6.25 .05

B3 vs Bl and B2 at A2 14,33 01

B3 vs Bl and B2 at A3 3.01 . n,s,

* Bl vs B3 at A3 3,52 n.s,

NOTE: Al=Disabled, A2=Reading match ed, A3= Age matched
Bl=Letters, B2=Non letter symbols, B3=word pairs
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Figure 1,

Figure 2,

Figure 3,
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FIGURE CAPTIONS

Performance in the vi, sal comparison test :to

®

L]

letters in words,
Performance in the wvowel!r comparison task.

Performance in the visual contrel candition, in wh'ch
latencies were averaged across "“same" and "“different"

responses,



_toanheiser

Bat Y

1.

(94

School.

208~

FOOTNOTE
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IN DISABLID REABERS

Marxy Secifert and John T. Guthrie

Johns lopiiins University
Abstract

o stwdies wore conducted each using a group of disabled
rcaders and normal centrol greups. Sixty-two Ss were given IQ,
sight vocabulary, oral reading ond silent comprehension tasks.
Both studies showed silent comprehension of disabled readers inferior
to silent conprehension of contrvls matched on sight voecabulary and
XS, (p'<..bl). Disableh reader; vere more variable than normals
(p € .01) on an index of comprchension scoxes. Some disabled
r¢ wders had £urma1 comprehension skills while othex 8s were
deficient, Results indicated that comprehension deficiencies are

idontifiable in disabled readers and may be independent of other

[
L3

reading discbilitices,

Published in the proceedings of the Congress of Leatning
Disabilities, 1973,
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Reading .is considered to be a developmental process, with mastery
of some skills as a prerequisite to others, Gibson (1965) has pos-
tulated that "learning to differientiate graphic symbols and learning
to decode letters to sounds" are skills acquired before the use of
"progressively higher units of structure” (p. 1067). The skills
needed for rendering letters into sounds and sonndé into woxds are'
mastered before the complex process of grouping words and rendering
then inte meaning., Thé perception of characters, (the visua: opera~
tions) precedes the development of a sensitivity to grammétical
structure and the direct perception of the meanings of words in
Kolers' Model (1970). Though these developmental stages suggest that
word recognition skills ave needed before comprehension skills are
ﬁastcred, they do not suggest that cornrehension is a natural outcome
of é;frecc word recognition,

Iwo methods have been used to measure reading comprehension,

One of these is the question answer procedure, This method »s common
to standardized tests, It involves rcading a passage, reading rele-
vant questions and selecting appropriate answers. This means the
Subjeet must first process the meaning of the passuge.and then he muset

process the meaning of the.question. Finally, he must relate the

question to the passage to choose an answer, The lavel of difficulty
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of the question is also a factor in this procedure, Different types

of questions have different degreces cf difficulty depending on theix
relationship to the passage (Bormuth, Manning, Carr and Pearson, 1970),
A wrong answer could be the result of erroncous processing of the
passape, of the question or of the relat;opship between them, It is
evident that this procedure confounds the task of measuring reading
comprehension,

The-other method is the cloze procedure (Taylor, 1957) and its
variations. This procedure involves the silent reading of a passage
where words are randomly or selectively deleted and the subject's
task {d to {ill in the blank with an apprepriate word, Cloze has been
used for.linguistic anﬁlysis with normal reading children (Bormuth,
1956). 1In order to neasure silent comprchencion, the children must
r-:ad silently with no feedback, £illing in the blanks individually,
This writing response requires a break in the noxmal, ongoing process
of silent reading, and requives a shift of the emphasis from reading
to the skill of writing, It also requires an ability'to spell, which
may be deficient in poor readers,

Two studies are presented which investigate silent reading com-
prehension, when correct word recognition is present, in good and poor
readers. One purpose, also was to test a method which had been de-

veloped to ascertain the amount of comprchension oceuring during

silent reading,
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Introduction - Study I

Googd word recognition is often considered a prerequisite for
reading comprehension, However, this does wot necessarily mean that
good word recognition skills will produce good comprchension skills
or that poorfword recognition skills will produce poor comprehension
skills. To examine the effects of gocd and poor word recognition on
comprehension, Oaken, Weiner and Cromer (1971) presented stories to
good and poor fifth grade readérs. The stories were presented under
a good vord identification condition in vhich good readers saw a1 un-
altered recading passage and poor readers were taught the words in the
passage, - A poor word identification condition was included in which
good readers sav a pas;age with spelling and grammaf errors and poor
readers were given no aid in word recognition, Besuits showed that
the good readers' comprehension level was highest under the gcod word
recognition condition, The good word recognition condition did not
ephancc the comprehension level of the poor readers over that of the
poor ideqtification condition. These results suggest.poor readers do
not extract meaning from reading passages in the same manner as nermal
readers, It is apparent that comprehension is not only word rceogni-
tion, but also the classification of the words into meaningful syntactic
relationships by the readers. B

In studies of reading disability, disabled readers are usually i
matehed with children their own age who are 1.5 years or more higher

in reading level, It bas been theorized by Satz, Rardin and Ress (1971)

that older disabled readers alse lag beiind normal readers their own
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Q§5§ age in developuent of integrated lanjuage skills, They have found
that young disabled readers (ages 7-8) do not differ in language
abilities from young normal readers., Older normal rcaders (ages 11~
12) displayved ﬁignificantly higher language development than older
disabled rendcés. The oldor disabled readers' language develc yment,
hovever, was not below that of the young normal readers. These similar
levels of language do;elopment indicate that the recading comprehension
performanc; of old disabled readers should be comparable to or higher
than that of young normal readers. ’

The purpose of the following study was to look at silent reading
conprehension abilities of good and poor readers at their respoctive

reacing levels.

Method
Subjects

There were three groups of subjects, 12 disabled readers, 12
nofmal old readers and 12 normal young readers. The disabled group
had been screened to insure normal hearing, vision and emotional ad-
justment, absence of gross neurological dysfunction, a WISC IqQ of 90
or ahove and 1.5 yecars or-more deficiency in reading,

The nornal old group was selected frem a Catholic School #nd
matched with the disabled zroup on chronological age an¢ IQ, using
the Reabedy picture Vocabulary Test. This group was also given the
Gates=MacGinitic Reading Test, to inmsure that the group vas also func~
tioning at gruQu level.  the notmul young group was from the same

school and aatehed the disabled group on 1Q, using the PPVL, and
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- ‘§§ng\ reading level, using the Gates-MacGinitie Vocabulary Test.
® There were no significant differences on IQ between Lthe disabled
group and.the tuo normal groups. The young normals and disableds did
not differ on reading level and the old normals and disabled did not
differ on chrcyalogical age.  All scores are presented in Table 1,
Bota groups oé normal readers were judged by their teachers to display

normal social, crwotional, and academic adjustment.

Materials and Precedure

Seven passages were genecrated, based on stores from basal readers,
The difficulties of the passages were primer - passage 1, ll-passage.z,
21h-passage 3, 31—passage 4 based on Spache (1953) and 41;-passage 5, 5L
passage & and 61—~pnssage 7 based on Dale-Chall (1948). The passagé
lengths were between 162 and 166 words. The passages were then written
in maze form. In the maze form, a word selectively chosen from the
story was displayzd with two other words as:
apple
The ground hog walked up the near .
hill . .
The-cﬁild read silently and circled the correct word. The maze
task is a meaningful selection task within a context. The subject
must Jook at the words surrounding the alternatives in terms of both
meaning and correct grammaticallstructure. ’
The maze item always included: 1) the correct altq;native (hill);
2) an incorrect alternative which violated Ehe lexical requiremonte

of the slot (near); 3) an incorrect alternative which violated the

selectional requirements of the slot (apple). There were nover fower
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@@ than 4 vords betveen mune ftems, with 28 items per passage, .The 2
® incorreet choices for items were either on the Dule List of 769 Easy
Words (1931) for passages primer through 3}; or on the Dale-Chall List
of 3,000 Tamiliar Words (1948), for passages 41 through 61, The 3
choices in egch item were randoaly ordered for all passages.
The disabled and young normal subjects were given the passages
in groups of thrce, in threc sessionz, each of which never exceeded
thirty minutes, The old normals were given the passages iu groups
of four, in twvo sessions, each of which never exceeded thirty minutes,
None of the children had been exposed to the maze prodedufe before.
secing the materials.
All Ss first worked through four examples with the examiner.

They then completed the passages in oxder from primexr to 61 with no

feedback on accuracy., The sama2 cxaminer administered all passages.
Results and Discussion

The comprehension differences between the three groups were ana-

. lyzed. The correct rzesponses that each S made on each of the 7 passages
vere analyzed with a 3 (groups) x 7 (passages) repeated measures
analysis of variance, There was a significant effect foxr groups
(F = 63.45, af = 2/33,. p € .01), a significant cffect for passages
(F -~ 4,09, df = 6/198, p £ .01) and a significant intcraction effect
(F = 4,68, ¢f = 12/198, » & .0L).

Post~tests with the Newman-lluels procedure for differences between

rroups revealod that the old noraals readers' performance was signifi-
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Q§§§ cantly hipher than the young normals (p € .01) and the young normals

were significantly higher than the disabled (p < .01),

The perfornance of each group on the passages was interesting,
See Figure 1), ‘fhe normal old group perfcrﬁcd at the 88 percent level
or higher on: 11 passages, The average reading vocabulary level forx
this group was 6.4, Comprehension performance on maze passage 7 (61
level) was 88 percent correct, (X = 24,64 items correct), which indi-
cates that this group's comprehénsion level was comparable to their
sight vocabulary level.

The normal young readers had a mean reading vocabulary level ;f
2.6, Looking at passage 3, at the 21 level, it can be seen that the
average écrrect responée was 64 percent, The disabled readers, with
a mean reading Vocabulary level of 2,5, had an average performance of
45 percent correct on passage 3 In fact, even ;n the simpliest
passage, the primer passage 1, performance for both groups only

. reached the 70 percent level, |

Thus the cffect for passages showed that the old normal readers
were the only Ss.whose pe;formancc on the comprehension tasks was
comparable to reading vocabulary level, This suggests that cempre-
hension of sentences is a developmnental process from the second to
the fourth grade., The interaction effecet indicates differences
between the disabled and normal young readers, who were matched on
reading level, lNewman-Ruels post tests showed that the differcace
between performance on passage 1 was negligible., Also performance

on passages 5, 6 and 7, which were beyond cither groups' reading
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level, did not differ., Next, the three passages within the range of
their reading vecabulavy level, passayes 2 (11), 3 (21) and &4 (31)
were analysed, The young normals performed significantly better than
the disabled group (p £ .01) on these passages, Thus though neither
group had pcyformnncc on the corprehension tasks comparable to their
reading vocabulary level, the disabled group had quantitatively lower
perforrance on thcsF tasks, This sugpests the presence.of a deficiency
in the de&elopment of comprehension skills for the disabled group,

For the complete summary of results and further discussion see Cuthrie

(1973).
Introduction Study ~ II

The first study illustrated that disabled readers ﬁanifest reading
comprehension deficiencies in :cnpaéison to both children who are their
same age and children who possess their sight vocabulary level. The
second study examined the effect: of two variables on reading compre-
ﬁension in normal and disabled readers: 1) amount of‘graphemié infor-
mation and 2) oral recading ability.

Hany contemporary models of reading contend that the reading pro=-
cess requires the reader to: 1) perceive the graphemes of words
visasally, 2) extract sounds from the graphemes and 3) derive semantic
and syntactic cues from the sounds of the words, which cnables the

reader to "comprehend” word and sentences, (Kolers, 1970; Gibson,

1971, Goodmun 1967). ‘The focus of this study was on the relationshipsa

Eetween stoges 1 and 3 and stajes 2 and 3, More specifically the

¢
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questions posed for this investigation were a) how much graphenic
{nformation is nccessary to extract meaning from a sentence and L)
to vhat extent is word pronouvrciation indicative of the level of con-

prehension,

Methods

Subjects .

The Ss were 13 normal second graders from a Catholic School, and
13 disabled readers from a non-public school. The disabled group had
been screened to insure normal hearing, vision and emotional adjustrment,
absencé of gross neurological dysfunction, a WISC 1IQ of 90 or above

and 1.5 years deficiency in reading. The normal readers were judged

- by their teachers to display normal emotional, social and academic

adjustment, The disabled group was matched with the normal xeaders
on reading level and IQ, The Peabody Picture Vocabulary Test was
used as an IQ measure with the normal and disabled groups having scores

of 104.46 and 104,15 rvespectively. The Metropolitan Achievement Test

© Hord Knowledge was used as a reading level measure with the grade

equivalents being 2.73 for the normal readers and 2,51 for the dis-

abled readers., The groups did not differ on these two criteria. Nean

. chronological ages of the normal and disabled groups werxe 7,60 and 9.61,

respectively (t = 6,28, df = 25, p < .0005).

Materials and Procedures

The five silent reading passages were written in maze form, vhich

was described in Study I. Words were selectively chosen £rom a basal
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style stcry; The story was then altercd by adding two words to the
chosen words displaying a maze item as follows:

on

The truck was full of roads,

corn
The child read silently and circled the correct word. In all tasks
the alternatives included: 1) the cuxreet alternative (corn); 2)
an ingorrect alternative which violated the lexical requirements of
the slot (on); and 3) incorrect alternative which violated the selec-
tional restrictions of the slot (roads). The three choices in the
maze items in each of the passages were randomly ordered, The two
incorrect choices were on the Dale List of 769 Easy W\ -ds (1931).
The number of words in each of the five passages ranged from 162 to
165 and each passage was at the 2% grade level according to the Spache
(1953) formula,

The five passages were devc10péd in the following manner:

Passage 1: The maze items in this passage were made about: every
£ifth word, There were'zs maze items in all, This pa%sage wvas identi-
cal in form but not content to the passages in Study I,

Passage 2: This passage was the same in form but not content as
Jassage 1 with the exeeption that the maze items vere made approximately
every tenth word, making it a 16 muze iten passage,

Passage 3: There vere 16 maze items in this PAssage as, in passage
2, Passage 3 vas rodified by deleting 12,5 percent of the letters of

vords, with the stipulation that the words rodified orideleted (sce

Passage 3) were not from maze items or from 2 successive words in the
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context, The procedure for the deletions was the omission of the last
half of the letters of 25 percent of the words as:

~
for

He put e¢ars of co-- in only lit-- - truck.
his
ALl deletions were noted by two dashes,

Passage 4: This passage also containcd 16 maze items, The modi-
fication here vas tﬁe deletion of 25 percent of the letters, following
the stipulations noted for passage 3, In this case the last half of
the letters of 50'percent of the words were deleted as:

| in
He go-- in hi-- truck and wvent do-- the ro--
picked

?as;age 5: There were 16 maze items in this passage with 25
percent of the words omitted as:

fast
The farmer and --- truck ~- vrock .
much

In the second task the Ss read orally all of the words in randem
order, that were in Passage i. The child received crédit for pronoun-
cing the word correctly, If he corrected an error before moving on
to the next item, it was scored as correct,

The five passages were aiways given in the order of 1 to 5. The
oral reading task was administered to half of the Ss érior t: reading

the passages and to half of the Ss after reading the passages. All

tasks were administered by the same examiner,
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Results qnd Discussion

Results were first analyzed to relate to the question of how
much graphemic information is nccessary for comprehension. lhe per- |
formance on passages 1 to 5 was compared, An anélysis was cnnducted
with percent correct on each task for each § as the dependent variable,
A? (groups) x 5 (passages) repeated measures analysis of variance re-
vealed a significant main effect for groups, (F = 18.92, 4f = 1/24,

p £.01); a significant main effect for tasks (F = 9,63, df = 4/96,
p €.01). Since there was no interaction effect, the total scores
were analyzed across passages. Yassage 1l will be discussed later,

Post tests with the Newman-Keuls procedure were performed, These
showed that performance on passage_z, unaltered maze, was not signifi-
cantly different from performance on passage 3, deletion of 12,5 per-
cent of the lette-s, Performance on passage 4 (deletion of 25 percent
of the letters) and 5 (deletion of 25 percent of the words) were signi-
ficantly lower than performance on passage 2, Performance on.passage
4 was inferior to passage 2 (q =~ 6.0, df = 96, p £ .01) and passage 3
performance was inferior to passage 2 (q = 6,91, df = 96, p £.01),
Deletion of 25 percent of the words or deletion of 25 percent of the
letters of words clearly impairs comprehension of sentences. It appears
that, however, 12,5 percent of the letters can be deleted without im
pairing sentence comprehension (Table 2), Young or disabled rxeaders

appear to nced morc than 75 percent of the letters present to adequately

corprelival sentences,
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The relationship betveen pronounciation level compared to.silont
coaprehention of sentences was analyzed next.  The oral reading task
contained the wvords {rom passage 1. A ratio was comstructed with
performance on oral reading (percent correct) és the denominaroer, A
ratio of less than 1,00 would suggoest that the child could read orally
material which he did not comprehend, A ratio greater than 1.00 would
suggest that the child's comprehension surpassed his oral reading
ability.

The normal gfoup had a mean ratio of .99 and a standard devia;ion
of .09 with only 1 normal reader having a ratio lower than .90. (sec
Figure 2)., This result suggests that for normal readers sentence com=
preheusibn.is very closely aligned with their ability to orally read
the words in the sentences. Also, since the mean performance for
this group on maze and oral reading was 89.23 and 89.51 respectively,
(Table 2) a ceiling effect did not influence these findings. -

The ratio for disabled readers gave a mean of .72 and & standard
deviation of .21. This mean was significantly lower than the normal
mean (t =4.50, df =25, p £.01)., An inspection of Figure.2 shows
that this group was divided into thirds at peints: .50, .70, and
1.00. As a group the disabled readers did not comprchend the sen-~
tences as well as normals. When examined individually; it is clear

that for one third of the disabled readers, comprehension level was

comparable to oral reading ability. However, two-thirds of the dis-

abled readers vere reading materials which they did not comprehend.
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these Lindings sugpest that oral ¥eading performance is quitc
likely to be a suffieicnt indication of silent reading comprehension

pexformance for normal readers, bur not for disabled rveaders,

Summary

Two std&;es have examined reading comprehension abilities in
good and poor readers, The first study used nmaterials of increasing
difficglty. The r;sults of this study suggested that conprehension
is a developmental process, 01d normal readers performed significantly
higher than young normals and disabled on all passages, including the
passages within the reading range of these 2 groups, Also compre-
hension level was equal to reading vocahulary level only for the old
normal readers, Though the young normal readers did not perform the
comprehension tasks at their reading level, their performance was
aignificantly higher than the disabled readers, who had the Same
reading level, This suggests the presence of g reading comprehension

eceficiency in the disabled group as opposed to a developmental lag in

-

these skills.

The relationship between comprehension and the amount of graphemic
information necded and used by good and poor readers was investigated
in the second study, Both groups needed more than 75 percent of the
letters of the words to extract meaning from sentence; in which the
words were located, although they could comprehend the sentences with
12,5 percent of the lettérs omitted, This indicates that at the second

grade reading level, a substantial amount of graphemic informalion is
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qgg‘ necessary for compreinszon,  From this data, £t cannot be determined
whether the Ss decoded the partial words into sounds and derived
neaning from the sound or whether they derived meaning directly from
the pa;tinl vords,

Normal readers compreohended sentences to the same extent that
*hey could read them orally., If a child could read 75 percent of
the words, his maze pexformance was at about the 75 percent level,
However, disabled readers did not comprehend sentences to the same
extent that they could read them orally., Level of performance for
two-thirds of this group was higher on oral reading than on compre-
hension. This group used the graphemic information available to
pronounce words but not to extract meaning,

Both studies showed the disabled readers to have quantitative
deficiencies in comprehension. They also both indicated that word
recognition is not sufficient fur sentence comprehension for most
disabled readers, Normal readers process material that thev can

. phonetically decode in such a way to produce meaning,. Disabled
readers appear to be unable to do this. There is a nced for
instruction designed to ameliorate comprechension deficiencies in

rddition to instruction in visual perception and phonetic decoding.
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q\\z\‘\ TABLE 1
&
CHARACTLRISTICS OF SUBJECTS IN STUDY I .
Chronological Reading?
Subjects Age -IQ1 ) Level
X sD X SD X SD
Normal Old 10.12 45 . 105, 58 8.74 6.43 1.68 ;
Normal Young 7.42 | .46 108.33 12.00 2.62 85 ¢
' t
Disabled 9.99 1,36 100. 08 10,85 2.54 .40
i
&

1, Peabody Picture Vocabulary Test IQ

2, Gates-MacGinitie Vocabulary Test, Grade Level
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Figure 1

Figure 2

FIGURL CAPTIONS

Reading comprehension as a function of passage
difficulty and group in Study I .

‘Pistribution of maze/oral reading ratios in

normal and disabled readers in Study IX
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Timothy Sheehand and John T, :ut;hricz
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ALRSTRACT

The performance of 16 normal rcaders and 16 disabled readers on an
auditory rask was studied in an attempt to expose the components of per=
ception and memory wnderlying such tasks. ﬁ task was developed in vhich
items conformed to a delayed match to sample paradigm. A gtandard was
followed DLy three alternatives; words taken from the Wepman Test of
Auditory Discrimination were used as s;imuli. The distribution of
errors among alternative positions was used to distinguish the components
of pirception and memory. In an 2 X 2 X 3 analysis of variance, the
main effocts of reading ability and prior oxposure to the standard words,
the uxperimental variable, were significant at (p .01). Prior exposure
interacted with position of alternative in the group of alternatives
(p .025). 1t was concluded that the errors on the task are attributable
to the perceptual rather than the memory component of the task; and,
sccondly, that the deficit exhibited by disabled readers is almost ex-

clusively a perceptual deficit,
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Tiwothy Shechan and Jolm Te Guthrie
One approach to the investiy otion of reading disability haus been to
assess the porfovmance of normal readers and disabled readers o mea-
sures of the particular information precessing capacities thougit to
uderlie the reading process or its acquisition. Comparison of samples
of NRs and-DRs is expected to reveal specific arecas of deficiency among

disabled readers. Auditory discriwmination is a processing capacity that

has been investigated in this manner and shown to be ‘an area of deficiency

for DRs (Wepman, 1960; Deutsch, 1964; Blank, 1968).

The Wepman Test of Auditory Discriminmation (ADT) was the ivstrument

employed in each of these investigations. This measure consists of 40

pairs of words, 10 in which the words are identical and 30 in which the
words differ in a single phoneme., The subject renders a "“same~differont”
Judgmont following the audition of cach pair., This task, simple enough
on tne surface, involves a complex procedure on the part of the subject;
he must perceive each word, hold it in memory, and make the necessary
comparison. Breakdown occuring at any phase of this operation may
result in error. Therefore, auditory discrimination as assessed by
the Wepman ADT is no simple capacity at all but a complex procedure
involving the integration of several capacities.

The present study undertook to cexamine the percepéual and memory
components of the auditory discrimination process and to gauge the con-
tridutions made by the scparate compenents in the performance of normal

and disabled readers. This objective required that the task be modificd,
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yor not 50 entensively that generalization of rusults to the Wepman ADI.
would not be warranted.
Since previous stwdies have coported that disabled readers do not

exhibit a deficit when required to identify single word items (Doeliring

and Rabinovitch, 1969; Blank, 19064), the present task included more than

one stimulus pexr item., The stimuli were words drawn primarily from the
Wepman ADT. The nceds of the prosent study required that items conﬁain
more than the single discrimination demanded by the items of the Wepman
ADT. TItems of the present task assumed a temporal structure analogous
to the spatial pattern of this example:
SﬁOP sioT snop SROCK

S wus presonted a standard and three alternatives in succession. 8§ was
required to indicate each instance of a standard to alteraativa match
inmediately after it occurred.. Any numboer of matches could occur in a
single itcm.

Perceptual and memory components are differentiated by examining
the distribution of errors over positions. In this interprotation

exrors based on the inaccurate perception of a stimulus distribute

evenly over positions. This is because erroncous judgments that refloct .

the congruence or dissonance of an alternative with respect to a faulty
percoption of the standard depend upon the peeuliar £aqlts of the per-
ception and not upon the position of the alternative. Similarly, there
is po reason to suppose that an alternative is more likely to be in-

accurately porceived as a result of the particulay position it occupies.
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A wceery trace deteriorates either by decay over time oxr by intor-
ference from interpolated aeti. .tr. Thus, errors attributable to for-
cevtiny dnercase over positions. Twé points will beo noted concerning
this analysis.  Pirst, Sforgetting affects only the standard: memory
for the alternative prior to comparison is not distinguished from the
perception of the alternative. Second, crrovs arising grom inadequate
comparison.of alternative to standard and errors arising from inaccurate
perception of an alternative are confounded.

This interpretation can be phrased in terms of a linear function
deseribing the distribution of errors over positions. The contribution
of the perceptual component is estimated from the intercept; the memory
component from the degree of positive slope. Figure 1 provides a graphic
illustration of the linear model. 1In the present analysis the frequency
of first position errers is treatid as the intercept, while evidence
concerning the degree of positive slope is found in the comparison of
tha frequency of errors in the first and the third positions.

The lincar model assumes that the combination of the perceptunl
and memory components proceeds in an additive maaner. Since the con-
tribution of the perceptual component is constant, the intercept
estimates the strength of that contribution at any position., Therefore,
if errors are more frequent at the second and third pesitions than at
the intercept, forgetting is inferred. Any such increase in errxor
frequency will be directly reflected in the slope of the linear function.

Prior exposure to the standard words was selected as a trecatment

varfable because there was good rcason to beliceve that prior exposure
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would fnprove performence by facilitating thoe perception of the stan.
dirt,  Of particular intervest would be diffeorences betwveen normal and
disabled reuders either in the af=e of the gains realised in the treat-
mant conditien or in the mammer, in teoas of the perceptual ani memory
compenents, in wvhich the gains we'e realized,

Method

iaterials und Avparatus

Items were constructed to maintain stimulus similarity with the
Wepman ADT, Irom each of the pairs on Form II of the Wepman ADT one
word served as the standard the other as the alternative in the same item.
Since additional alternatives were needed, the principal of "minimal
pairs" upon which the Wepman ADT is constructed was applied. By this
principle "different” words differ from the standard in only one phoncme,
This difference is further limited to discrepancics within a miiimal
numbar of phonctic (articulatory) categories.

The words were recorded on & tape recorder. The original cape was
then re~recorded with volume modulation to equate stimuli within items
on peak volume. Measured volume difforonces among stimuli within items
were hold to less than 2 db. in all but two instances. Thus, the ef-
fectiveness of volume as a cue was restricted severcly.. The S8s wore
hendphones and responded by depressing a button which ignited a light
to indicate a standard to alternative match. The buttoﬁ presses were
recorded E.

Subjects and Mcimm

The normal sawmple was drawn from a parochial school in baltimore;
the disabled sample come from a population of disabled readers who were

attonding a remediation program ot the Remaody Institute. Normal
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readors were ndministvfud the comprehension and vord knowledge subtests
of the Motropolitan Achievenment Tust Primary II aud the Peabody Plcture
Vocabulary ‘test which gives an IQ score., liearing was screcned on a
standard andiouetrie test given on a Boaltone audicmeter.

The population of disabled readers werxe dofinad by these vaiteria:
reading performance of 1.5 ycars below expectation computed from CAj
completion of first grade; lack of gross neurological, scnsory, or phys~
ical handicaps; and IQ greater than 90 as measured by the WISC. The
samples were matched for age and IQ; the figures are presented in Table
1. The differences on IQ and on age were not sipaificant,

Tivo between 8 variables, reading level and prior exposure (PE), were
combined with one within § variabla, position of alternative In a
2 X2 X 3 factorial design with repegted measures. Ss were ranked by
reacang level within the reading jroups, pairs were formed between
adjacent S§s on this scale, and one member of each pair was assigned at

ranaom to the experimental conditions YE and no prior exposure (NPE).

Procedure

A single session was sufficient for all Ss. PE consisted in the
presentation of the 40 standard words., In addition a picture of ecach
word on an index card was presented. A sct of five words nnd‘corrcs- .
ponding pictures was prescented. The 8 responded by repeating the word
and indicating the proper pictorial associate, When the § reached a

eriterion of correcct performance on all items in succession in one sct,

" the next set was presenteod.

83 fn condition PL were informed that the words to which they had
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been exposed would appear as standards in the test.  Othexrvise all Ss
were similarly instructed on the waaditory match to sample .task, The
tash wvas deseribed:  wvords vould appear in groups of four, listen
carcfully to the first word, press the button cach time this word is
repeated in the next three words, then get recdy for the next group,
E assisted S in performing the first example. § then performed alone
a second oxample. If he failed, instructions were elaborated until two
exarples were successfully completed,
Results |

R Two types of errors may accur in a match to sample task. A match
may ba indicated when in fact no natch exists; ox, a match may, in
fact, exist ond foil to be indicated. These two types of errors, false
positives and false negotives, respectively, were combined to yield a
single dependent variable. An analysis of variance was perforned for
a2 X 2X 3 design with the third factor, position of alternative,
treated as a repeated measure. Criterion levels of significance were :
attained by the main effects for Reading ability (F=21,907, dfs1, 28,
p .001); and for PE (F=8.057, df=l, 28, p .01). Onec interaction at-
tained significance, PE X Position (I=4.521, df=2, 56, p .025). ‘The .

means and standard deviations for these data are presented inm Table IX.

B

The direcction of the main effccts was that normal readors were
superior te disabled readors and Ss with prior exposure made fewer
errors than §s without prior exposure. The nature of the IPE X Position
interaction was that prior exposure improves performance in the first

and sccond alternative positions but not fn the third., This can be
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observed in Figure 2. This intcrprotation w%s vorified Qy the use of

a post hoe test for siuple maln effcets of I at ecach alternative posie
tior (iner, 1962).  The effcet of I was found to be sigeificant al
posiions one ard two (F=31.5, df=1, 28, p .00L; and F=14.15, df=1, 28,
p .05, respectively); but not at position three (F 1). In addition a
Newnsn=Keuls post hoe test (Winer, 1962) revealed that in condition PE
significantly more errors were made at position three than at position
onc; while the revarse held true for condition NPE, more errors were
made at position one than at pogsitlon three (q=2.83, £d=2, 56, p 05; and
q=3,19, df=2, 56 p .05, respectively).

Discvssion'

These results form a sensible pattern when they are arranged
according to the linecar model. Reecall that in the slope, intercept
anal 'sis the perceptual component is astimated Ffrom the frequency of
first position errors, while the mcemory component is revealed in an
increase in errors from the first to the third positions. Viewed in
these terms the data yicld two noteworthy findings: £irst, the por-
ceptual component was the predominant source of errors; second, this
held true for both normal and disabled reading groups. It follows from
these findings that the deficit gxhihited by disabled readers on the

task is accountable in terms of perception.

The salient aspect of the data is the lack of compelling evidence
that forgetting was a significant source of errors for either reading

preoup.  The lack of significance of the main effect of position and the
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interaction of position with reading ability in the analysis of variance
Indicates that theve was little change in arror Lroquency over positions
fn the periormance of cithor rewding group,  In the absence of eviamee
for a rice in corrors over positions forgettiug is discounted ar a sig-
nificant source of errors. Diffivences in performance, then, between
samples can be adequat:zly explained in terms of perception. Expectations
regarding the effcct of prior exposure to the standacd words twwere con~
firmed, PE resulted in significant gains over NPE. Evidence that these
gaius were mediated by the facilitation of perception is found in Figure
2, 1If the effect of PE had been the strengthuning of the memory trace,
there would have been a reduction of thivd position'eréors relative to
first position errors. This did not occur, Third position erroxs were
unchanged by PE, while first position crrors were reduced &ramatienlly.
In effect, a relative increase in third position errors occurriui. Per~
ceptual facilitation indicated by the significant reduction of errors in
the first position emerges as tha sole mediator of PE effects.

The failure of PE to interact with reading ability indicates the
generalizability of PE effects across reading groups. That is, there
is no evidence that prior exposure affected normal and disabled readercs
differently edlther in the size of the guins realized or in the manner
in which these gains were achicveu.

The deficit exhibited by rotarded readers on the pte§ent task
was not unaxpected in view of previous rescarch on tasks of auditory
diserimination. It seems reasoncble to assume that the results obtained

with the Vupuan ADT arce qualltatively similar to those obtained with the
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present fastrument. Uigh stimelus similority was insured by making
direct usc of the Wepisan ADT materials. Response similarity is less
straight forvard. HNueever, delayed mateh to sample iteﬁs, such as those
used hore require a succession of private "same-difforent® judgments.
Thus, an cquivalence exists betwean the implicit response on the present
task and the explicit response on the Wepman ADT. The prosemt finéxngs
may therefore be generalized to the Wepman ADT, |

The significant decrease in errors from the first to the third
pozitions in the NPE condition poses a problem for the additive linear
model. A decrease in errors over positions is explainable only if the
notion that the perception of the standard improves over time is accepted.
The present study wasnot designed to test that notion and provides no
basis for lts ovaluation. 1In addition, there is the indicativn of sig-
nificant forgetting in the PE condition. This can be resoived in one
of two ways: either forgetting is wunique to that condition, that is,
is somehow cngendered undexr that condition; or, forgetting is abiquitous,
but is only discovered when perceptual eréors are reduced by PE. Of these
the latter is more plausible. The acceptance of eithexr, however, would

not mitigate the conclusion that the predominant source of errors is the

perceptual component of the task.
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§ TABLE I

STATISTICAL SUMM..RY OF SAMPLES

IQ CA

MAT
Conprehension

Normal Readers

(0=16) 113.0 9.08

2

SD 8.52 41

Disabled Recaders

(n=16) 106.75 |  9.18

|

SD 12,77 .99

4.49
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TADLE Y1

CELL MEANS AND STANDARD DEVIATIONS

1 2 3

Normal Readers PR X 2.43 2.71 3.86
SD .98 1.98 1.95

NPE X 4,78 3.89 3,78

SD 1.79 .93 1.48

nisabled Readers PE X 4,25 5.63 i = 13
SD 2,92 1.69 .83

NPE X 7.35 8.00 5,88

3] 3.06 2,20 2,75
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Figuwe 1

Figure 2

.
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Additive linear model of performunce on the éudi:ory
diserimination task.

Interaction of prior exposure and position.



~ 250"

MEAN | * ”
ERRORS. ,/'

; NPE ——e
PE b I )

. POSITION OF ALTERNATIVE

D I e A T

I - T Y

P R et A LT R TR ST S



Y
L ]

ERRORS

3
5

INTERCEPY

28l

MEMORY COMPONENT

PERCEPTUAL COMPONENT

POSITION OF ALTERNATIVE

Py
*

A, A

XTSRS~ P

R

AL

Y

52 3, 2 )l N PR T B e

PP Y S R

Mo b AN P EP N e AT T St o Ao BRSO e 1,

g BN

iy ey

Ty

e gl



