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ABSTRACT
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oreword

THE THEME of the International Reading Association's Fifteenth
Annual Convention was Reading and the Individual. Attention was
focused on the importance of adapting the methods and materials
of reading to peculiar needs of the individual in order to help each
person reach his highest potential.

One of the strands running throughout the convention was the
emphasis on diagnosing reading problems so that the teaching can
be synchronized with the deficiencies and thus achieve greater pupil
improvement than when teaching is focused on general problems.
This pinpointing of lacks in a pupil's reading skills forms the start-
ing point for teaching that is truly diagnostic.

The papers in this volume have been arranged into three sec-
tions. The first deals with the importance of diagnosis, presents some
methods for collecting and interpreting data about reading progress,
and describes a plan for bringing about changes in reading perfor-
mance.

The second section treats tests and testing and provides infor-
mation on ways a teacher can use tests. Included are an analysis of
several diagnostic tests currently available, a discussion of problems
and solutions in utilizing both standardized and informal tests, and
a description of the development of a diagnostic test.

Section three is composed of four reports analyzing data to shed
light on the relation between intelligence and reading improvement,
the stability of reading achievement, and critical evaluations of
methods for determining levels of achievement.

Dr. Robert Leibert has arranged these papers in a way that
makes the monograph easy to use, especially his treatment of the
statistical studies. The International Reading Association is pleased
to present this practical and readable volume.

However, the book would be of little value, regardless of its
quality, unless those who read it put into practice the ideas and
suggestions it contains. Only when classroom practice reflects the
best in teaching will real progress be made. It is hoped that those



who teach reading will find this material helpful as they work to
improve their own methods of teaching.

HELEN Huus, President
International Reading Association

1969-1970



Introduction

DIAGNOSTIC VIEWPOINTS IN READING is a collection of papers delivered
during the Fifteenth Annual IRA Convention at Anaheim.. These
papers present a variety of views on diagnosis and/or on the manner
in which diagnostic information is interpreted.

Two ideas have been incorporated in arranging these papers
to increase the readability of the volume. First, a statement or over-
view is included in the table of contents for each paper. Second, the
two formal research papers in the third section have been separated
into two parts. Part one includes the introduction, statement of the
problem, methods and summary, and conclusion. Part two contains
the description of the data analysis and related tables. The intent is
to position information where it is most useful to the reader.

R.E.L.

vii
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The International Reading Association attempts, through its publications,
to provide a forum for a wide spectrum of opinion on reading. This policy per-
mits divergent viewpoints without assuming the endorsement of the Association.

viii
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DIAGNOSTIC STRATEGIES

Reading DiagnosisThe Essential Ingredient
In Teaching Every Child to Read

EVELYN JAN-TAUSCH
Glen Ridge, New Jersey, Public Schools

THE PROBLEM of attempting to add anything significantly new or
meaningful to the extensive literature already existing in the area
of reading diagnosis is more than challengingit is frustrating. The
writer has worked in the area of reading instruction for her entire
professional career and has been a conscientious reader of the pro-
fessional literature that continues to pour forth in regular profusion.
Very little of the material devoted to diagnosis seems either to dis-
pute the findings of the first major researchers or to add to their
dimensions. A good deal of it, frankly, strikes one as repetitive and
concerned with going a very long way 'round to make some fairly
obvious discoveries. Reports from the expert's diagnosis of a pupil's
reading problem are too often confined to a list of the things he can-
not do; e.g., "consistently omits word endings . . . confuses short e
sound and short u . . . reads two years below grade level. . . . Too
often the classroom teacher has already discovered these facts and
greets the long-awaited diagnostic report with restrained enthusiasm.
Why she hasn't been doing something about her own findings is, of
course, a whole other subject in itself but one that does, the writer
believes, touch at the very heart of our current educational problems.
This personal conviction dictated the title "Reading DiagnosisThe
Essential Ingredient in Teaching Every Child to Read" which
expresses a philosophy that teachers have accepted verbally but have
not generally incorporated into classroom practice.

The author believes that we have erred to some extent and
continue to do so by making reading diagnosis so much of a specialist
function that the technique stands in very real danger of becoming
divorced from the classroom teacher's concept of her responsibility
and of what the total act of teaching reading must and does include.

1



2 DIAGNOSTIC VIEWPOINTS IN READING

A specific example comes to mind that may help to illustrate this
particular point. In her 1951 book Growing into Reading, Marion
Monroe describes a language abilities evaluation technique that
enables the teacher to chart each pupil's language pattern on one
of five sequential levels in each of the following areas:

I. Expressiveness
2. Meaning

3. Sentence
Structure

4. Word Meaning

5. Qualities of
Speech

Much professional interest has been directed in current years
to the Illinois Test of Psycho linguistic Abilities (ITPA) and its value
in reading diagnosis. In general, however, such testing has been
considered the private domain of the psychologist, the speech thera-
pist, or the reading clinician. The great advantage of the Monroe
diagnostic tool is that it is assumed that it can and will be used by
the classroom teacher. Familiarity with this strategy sharpens the
teacher's awareness of what is involved in her own teaching objec-
tives as well as what the specific language strengths and weaknesses
are of each member of her class. It will be noted by those familiar
with both tests that many of the same language areas are explored.
The major difference is in who is going to use the instrument. This
writer feels that this is a difference that makes a difference insofar
as teaching children to read is concerned.

It is an interesting fact that while diagnosis continues to move
in the direction of the specialist, implementation of the diagnostic
prescription increasingly is held to be the job of the classroom teacher.

fluency and quantity
naming; description; inferential interpretation;
narrative interpretation; evaluative interpretation
isolated words; simple sentence; simple sentence
with compound subject, predicate, or object;
compound sentence with conjunction other than
AND; complex sentence containing one dependent
clause; complex sentence containing more than one
dependent clause
cannot point to or define a pictured word upon
request; can point to but not define verbally;
defines by giving use; defines by description; defines
by giving the generic class
voice tone; articulation; rhythm
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While one might choose to regard this pattern as perfectly analogous
with the doctor's prescribing and nurse or parent's ladling out the
medicine at the times and in the dosages indicated, there is a basic
and highly significant contradiction. The teacher is an integral part
of the process of tevching youngsters to read . . . the transmuting
medium through wL ich any prescription passes.

Most of the tea& ing of reading in our public schools is done by
the classroom teacher. The lack of diagnostic teaching that prevails
too often is due either to the teacher's not knowing how to diagnose
or to the feeling that it is someone else's function to do so. In the
instance of the first condition, it is possible for a trained observer
to see an experienced first grade teacher miss the diagnostic implica-
tions in a child's reading behavior as follows: A pupil had been
working for several sessions on word recognition in a remedial pre-
primer. Each time the pupil was asked in the lesson being observed
to point to the word brother, she touched the illustration which
pictured a young man. The teacher had previously stated that she
could not understand why in the reading group the child, "learned
a .word one day and completely forgot it the next." The teacher
evidenced no awareness that the basic reading concept of connecting
a sound with its corresponding alphabetic representation had not
yet been learned. It was this concept, not the word brother that had
to become the instructional objective. The child was operating on
another level, using a different set of visual symbols to cue her in to
the meaning of the auditory sound.

Guy Bond's insightful statement (1) is applicable in too many
classroom situations: "Many serious disabilities are simply the result
of minor confusions which have been allowed to continue and pile
up." Diagnosis at the leaching level is desperately needed if this
situation is ever to be corrected. Diagnosis of Reading Difficulties has
become over the years a course reserved for those who move into
the specialized courses at the graduate level. (In some cases these
specialists have never been "tainted" with actual classroom teaching.)
The need for the elementary classroom teacher to be a diagnostician
of reading problems remains, however, as a pressing and relevant
problem.

Surely no one would contradict the rightness of another of
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Bond's statements in the same article to the effect that "the effective-
ness of diagnostic teaching is based upon the extent to which the
teacher knows each child within the classroom . . . each child's
capacities, his physiological condition, his emotional and social ad-
justments, his interests, attitudes and drives . . . his general level of
reading ability. . ." Tremendous as this task may seem (and it is a
very large order) there is equal need for the teacher to know
thoroughly what is involved in the reading process and to be able to
determine the sequential order in which skills must develop. The
twin requirements for reading diagnosis by the teacher are to know
the learner and the reading process. One is tempted to add a third
what Goldhammer (2) has referred to as "an intelligent evaluation of
his own teaching behavior."

In knowing the learner the teacher needs to analyze those
factors which identify the learner in the learning situation:

1. At what stage of language development is the child? Is the
child still having difficulty responding to vocal directions
or is his difficulty localized in the vocal expression of his
thoughts? Is his vocabulary very limited when he is compared
with other children his age? Is his experiential background
so limited that he has not had the need to find and use words
to express his responses and reactions?

2. What models does he have at home for emulation? Are his
parents and older siblings very limited in their uses of
language to solve their personal problems and to provide
recreation for themselves? Does the child identify with par-
ents and older siblings whose life styles are characterized by
out-of-doors activities, who need motor activities to feel
comfortable, and who seek immediate gratification of their
efforts rather than patiently await the accomplishment of
long-term goals?

3. What motivates the child? Is he compulsive in his actions
or is he a strategic thinker? What are his true interests? With
whom and with what does he identify?

4. Are the child's sensory modalities functioning well? Does
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he have adequate auditory discrimination? Is his peripheral
hearing good? Does he have accurate visual discrimination?
Does he respond appropriately to a combination of sensory
stimulation concurrently received?

In analyzing the sequential steps of the reading process the
teacher needs to understand that the following steps have a depen-
dency relationship and a developmental structure:

Level 1. Awareness that speech sounds express thoughts and
that thoughts can be expressed by speech sounds.

Level 2. Ability to manifest this awareness through appropri-
ate action. (Anyone who can carry on a very simple
conversation exhibits this awareness and ability.)

Level 3. Awareness that written symbols can describe sounds
and, conversely, that sounds can be represented by
letter symbols. (Pronouncing or pointing to the cor-
rect letter of the alphabet out-of-sequence and on
demand would be indicative of this ability.)

Level 4. Awareness that written letter symbols and letter com-
binations can elicit thoughts and the ability to
respond to such written letters symbols. (Correctly
responding to signs such as stop, stand, sit, etc., is
indicative of this ability.)

Level 5. Awareness that written letter and word-symbol com-
binations have a relationship which transcends the
sound and meaning of individual letter and word
symbols which comprise the combination. (This abil-
ity is manifested when the child even once correctly
shifts the sound and meaning of words and word
combinations to accord with context.)

Levels 4 and 5 can be more simply described by saying that they
refer to the child's ability to bring sound and meaning to word
symbols and the ability to derive sound and meaning from word
combinations. An example is the child's ability to read correctly
(orally with proper intonation; silently with correct comprehension)
the following:
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Lead is a heavy metal. He was asked tD lead,the march.
The bank was built on the bank of the river.

Teachers need to make the distinction between the basic read-
ing act and its applicationtasks which are involved in the reading
processwhen developing instructional objectives for teaching. The
instructional objective has to be based, furthermore, upon accurate
assessment of the individual pupil's needs. Is he still at Level 3 in
terms of his need to develop the basic act of reading or is he unable
to apply reading to other content areas? The school curriculum
demands that the pupil apply the reading act to situations that use
the basic skill as an expression of one's ability to think in the various
subject areas. Ability to think is directly affected by one's intellectual
capacity and one's experiential environment.

Teachers who have this kind of diagnostic insight can better
understand and provide for that which the child needs to perform
either in the achieving of the bask skill or in its application. When
providing for it is an impossible task, then teaching plans must in-
clude compensation. The teacher may discover, for instance, that
some of the factors which affect the quality of the pupil's ability to
perform the basic reading act are not being afforded the attention
they deserve, e.g.:

1. The child's development of the concept of self
2. The child's need to communicate through the use of lan-

guage
3. The child's auditory vocabulary
4. The child's experiential background
5. The child's ability to cope with symbols

Similarily the child who poorly applies the reading act in meet-
ing the demands of specific subject teachers may need not further
instruction in learning to read but more pertinent learning experi-
ences in the development of mathematical concepts or scientific
reasoning or more relevancy in terms of his interests and experiences
in the areas of literature, history, or economics. He may need pro-
gramed instruction, multisensory approaches, concrete manipulative
materials, or any one of many different instructional materials and

14
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methods suited to his individual learning style. It will take diagnosis
of the continuing and knowledgeable kind to enable the teacher to
know the when and what.

There seems to this writer no better way, perhaps no other way,
of reaching the goal of the '70s . . . every child a reader . . . than
through equipping teachers to do a diagnostically-oriented job of
instruction. It is necessary to put diagnosis back into the classroom.
Reaching the moon has already proved an attainable objective, a
fact proving once more that the universe within the mind of man is
far more difficult to chart and navigate than the starry reaches of
what's out there.

REFERENCES

1. Bond, Guy L. "Diagnostic Teaching in the Classroom," in Dorothy DeBoer
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Strategies for Evaluating Reading Programs:
Elementary Level

MARY C. AUSTIN
University of Hawaii

TODAY, few educators fail to recognize that continuous, functional
assessment is an essential ingredient for the total school program.
This statement is true for a number of reasons, among them being: the
post-Sputnik years which brought massive financial support for new
courses in science and mathematics, the funding of Title 1 projects
for children from impoverished homes, and the demands of influen-
tial citizens for appraisals of school offeringsall of which require
"hard data" for the purpose of making educational improvements.
Nor, for the most part, do educators fail to perceive that evaluation
should encompass a broad spectrum of formal and informal proce-
dures although, in practice, informal analysis with its reliance upon
intuitive judgments and casual observations tends to take priority
over such formal measures as standardized testing, checklists, and
structured visitations. What school people often fail to realize, how-
ever, is that educational evaluation varies tremendously in quality
from the highly discerning, accurate, and illuminating to the super-
ficial, distorted, and limited, depending upon precisely stated objec-
tives, carefully selected appraisal procedures, and the skill of those
individuals who undertake the evaluation acts description and judg-
ment.

Current Dissatisfactions

Dissatisfaction with some evaluative procedures is reasonable.
Many achievement tests assess fact-finding abilities rather than the
impact of instruction upon the acquisition of skills and understand-
ings. Furthermore, achievement test results permit dissimilar inter-
pretations. Behavioral data, admittedly desirable, are expensive to

8
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gather and frequently do not answer the questions educators are
asking. Checklists and questionnaires can be ambiguous. Evaluation
teams can lack needed expertise in conducting interviews and visita-
tions. And educators can avoid, through fear of public criticism,
comprehensive evaluation plans which attempt to measure the com-
plexity and importance of their programs.

One source of dissatisfaction is the testing of students' vocabu-
laries. Administrators sometimes ignore the fallibility of tests as sole
determinants of student abilities while classroom teachers, on the
other hand, often become perplexed by problems of assessing vocabu-
lary growth. The problem, moreover, may be complicated by the
fact that many intelligence tests are essentially tests of vocabulary.
As a case in point, the antonyms and analogies on such instruments
as the Scholastic Aptitude do measure intelligence in that they test
a student's ability to form abstract concepts and to reason from these
concepts. But, as Hamlet said, there is a "rub." The brightest indi-
vidual in the world cannot grasp an analogy if that individual is
unfamiliar with the words used to illustrate the concept which is
being tested by the analogy.

The complicated nature of language development makes its
assessment difficult. Two major question arise: What vocabulary
should be tested? What are "typical" vocabularies of children at
given ages? Finding answers to these questions becomes important
because many schools use the results of vocabulary-based intelligence
tests to assign students to certain academic programs or tracks.
Obviously, the findings of such tests need to be interpreted with
caution. Makers of these instruments assume that all pupils share an
equal exposure to the test items, and this assumption is patently
untrue. Because of various educational, physical, and environmental
facts and the part that these factors play in the vocabulary develop-
ment of different individuals, "typical" vocabularies are next-to-
impossible to ascertain.

Another problem embedded in the issue of testing pupil vocab-
ularies arises from the deceptively simple question, "What is
knowing a word?" If a child reads the word rock on a vocabulary
test and thinks only stone, not to sway, he may miss the test item.
But, is it fair to say that he does not know the word? In a very real
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sense, no word has any meaning in isolation. A word has, of course,
a certain inferential meaning; but the true meaning comes from its
use in context, where the meaning is unique for that given set of
circumstances.

Because words are merely symbols which people abstract as they
use them, vocabulary knowledge may be said to exist on a contin-
uum. Very few people know any word completely enough to be at
the upper end of the continuum; hence, most words exist in their
vocabularies in a "twilight zone" of partial meaning (1). It is virtually
impossible, then, to determine at which point along the continuum
any individual can be said to "know" a word.

A second source of dissatisfaction with evaluation procedures
can be understood in'relation to the number of interpretations which
result from the same data. For example, the discovery that 75 percent
of a group of inner-city children scores two years below grade place-
ment on a vocabulary test may suggest to one teacher that she needs
to turn to a number of word lists to develop ten new words a day
until such time as the pupils are given an alternate form of the test.
To another teacher, these results may su:4:est the limitations of
general language development of ghetto children and the need to offer
activities which extend and enrich experiences by a variety of direct
and vicarious approaches. To an administrator who looks at the
same data, the deficits of these pupils may lead him to apply for
federal funds for a remedial reading programs. Meaningful. accurate
interpretations of evaluative data can lead to improved reading pro-
grams, but many school systems have not yet reached this stage in
their progress toward better assessment strategies.

Changes in Evaluative Practices

During the past twenty-five years, a number of innovations
have occurred in evaluative practices. Changing concepts, different
procedures, lnd new instruments of appraisal are direct results of
a growing concern with behavioral psychology and the acceptance of
a variety of learning theories. Because education is essentially a pro-
cess of shaping or modifying behavior, evaluation must include
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examination of behavior in its broadest sense with emphasis upon
the interrelated aspects of thinking, feeling, and overt actions. The
evolution of American society also plays a prominent role in changing
evaluation techniques by creating new conditions for education
which make possible different approaches in working with children.
Such changes are inevitable because new educational practices re-
quire different evaluative procedures.

Neither can one debate the fact that marked changes in collecting
and utilizing data have occurred, particularly during the 1960s.
Giant electronic computers followed by newer minisized ones now
collate and analyze information at incredible speeds. But technology
notwithstanding, school people must still make decisions about what
data to collect and how to use them. And then these data must be
placed in proper perspective through relevant interpretation by the
groups concerned.

Undoubtedly, one of the major changes during recent years
centers around the concept of evaluation as one that involves more
than the collection and analysis of information. Generally speaking,
evaluation is a four step process: 1) stating purposes according to the
needs of individuals, a community, and a changing society; 2)
obtaining evidence as to how well these purposes are being realized;
3) interpreting the collected information; and 4) redefining goals,
establishing new purposes, and planning appropriate programs to
achieve the modified purposes.

Stating Purposes

Whether objectives are determined logically according to analy-
ses of learning processes and content (taxonomies), the structure of
disciplines (Bruner), or behavior (Mager) or whether they are based
on the theoretkal approaches of Guilford (intellect) or Gagne
(learning), they must be defined clearly. Vopni (5) uses a series of
question to test for clarity:

Who is to exhibit the behavior? What action is the learner
expected to perform? What is the situation that stimulates the
learner's performance? What object is being acted upon or

19 1
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interacted with? What constitutes the set of acceptable responses?
What special constraints or restrictions or limitations, such as
time or materials available, are imposed?

In the past, a typical statement of an objective might have read:
To develop an understanding of principles of structural analysis.
Since this objective neither defines nor limits behavior, any of the
following could show that the learner understands the process:

1. The learner says, "Man, that's beautiful. Look at those
splits!"

2. The learner successfully completes his syllabication practice
sheet well in advance of his peers.

3. The learner nods in agreement as another student peiforms
syllabication correctly at the chalkboard.

Today, the reader of curricular objectives expects to find certain
information within the statement that will tell him what the learner
is doing when he is "understanding" principles of structural analysis.
The statement might read: The learner must be able to divide into
syllables a list of unfamiliar words with at least 90 percent accuracy.

Ideally, then, the clearly stated goal is one that contains the
instructional intent of the person writing or selecting the objectives.
In addition, it will define the criterion of acceptable performance.

Many schools are presently reformulating the objectives of their
reading programs. As a first step, educators often divide the reading
curriculum into basic components which can be placed on a contin-
uum of difficulty from the easiest skills to the most complex. As a
result, more teachers than formerly are beginning to know the
structure of the entire reading program from its introduction to its
conclusion. When reading skills are translated into specifically stated
objectives, teachers are able, as perhaps never before, to place children
at levels where they can operate effectively. Teachers also are more
knowledgeable about the skills which their pupils can or cannot
apply, particularly if the teachers use informal test items based upon
specific reading objectives from the continuum. In other words, a
criterion reference is helpfulcan the child do the task? Thus, the
child's actual performance provides evaluative information which
can lead to appropriate prescriptions.
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Obtaining Evidence and Making Interpretations

Two major acts are involved in accomplishing the evaluation
process: description and judgment. While many evaluators of the
past chose not to judge, it is more than likely that judgments will be
found in greater quantity in evaluation reports of the future.

Whenever certain data are gathered from a number of sources
and by a variety of means, three bodies of information should be
distinguishable. Stake (3) identifies these as antecedent conditions,
transaction, and outcome data. An antecedent condition exists prior
to instruction, whereas transactions are the interactions of pupils
with relevant and multimedia during the educational experience.
Outcomes, traditionally receivers of the lion's share of attention in
formal appraisals, consist of the abilities, attitudes, and aspirations
of students subsequent to the learning period. The format of Stake's
12-celled matrix (1) may be helpful in organizing the collection of
descriptive (intents and observations) and judgmental data (general
standards of quality or judgments specific to the program). In pre-
paring a record of this nature, the evaluator notes what educators
intend to accomplish, what observers actually see taking place in the
classroom, what school and community expectations of the program
are, and what the evaluator judges the program to be.

The following illustration from an upper elementary reading
class demonstrates how data can be entered, beginning with anteced-
ents or entry behaviors and progressing down each column: Knowing
that 1) on Monday a class of students will be assigned materials
which employ a variety of techniques to sway readers' opinions and
that the instructor intends 2) to lead a discussion on the topic on
Tuesday, the instructor indicates 3) what students should be able to
do on Wednesday, partly by locating additional samples from maga-
zine advertisements and by written summaries of several types of
propaganda techniques. He notes that 4) some pupils are absent on
Tuesday, that 5) the class period concluded before all techniques had
been discussed, and that 6) only about one-half of the class had lo-
cated appropriate magazine ads on Wednesday and that about one-
half of the group had prepared accurate descriptions of these tech-
niques. In general, the instructor anticipates 7) some absences but
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DIAGNOSTIC VIEWPOINTS IN READING

INTENT:, OBSERVATIONS STANDARDS

ANTECEDENTS

JUDGMENTS

TRANSACTIONS

DESCRIPTION MATRIX

OUTCOMES

JUDGMENT MATRIX

FIGURE 1. A layout of statements and data to be collected by the evaluator
of an educational program (1).

that the work will be completed by the following class period; he
expects 8) his discussion to be clear enough for perhaps 80 percent of
the class to grasp the concepts presented; and he knows that 9) his
team teachers expect about two pupils in ten to fail to understand
concepts of similar difficulty. By his own judgment 10) the assigned
materials lacked sufficient clarity; the students showed interest in

the discussion 11) through their questions and comments; and his
teacher aide who read the summaries and accompanying illustrative
student-collected materials said that 12) a large number failed to
distinguish between three types of propaganda devicestestimonials,
glittering generalities, and card-stacking.

Naturally, it is not necessary to record data in such detail, but
a frequent "thinking through" of these steps should aid in evaluating
how well certain goals are being achieved. In addition, such an
analysis could help in discovering relationships which in turn could
enable educators to improve future class sessions and programs.

A second example of the evaluative process will illustrate how a
group of primary teachers is engaging in an early assessment program
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(2). The following description shows how the McKinley Complex
schools are implementing several levels of continuous evaluation.

The first level includes all children at all times. From "on-the-
spot" diagnosis, teachers learn whether children succeed as they
perform specific reading tasks. If pupils are still not successful after
teachers have adjusted instruction, an analysis of teaching procedures
should take place. And if new strategies prove ineffective, teachers
can move to the level of formal diagnosis during which standardized
diagnostic reading tests and informal inventories may be adminis-
tered. Looking at the information they have gained from these instru-
ments, teachers may be able to formulate hypotheses based upon
pupil patterns of reading behavior. If further study of an individ-
ual's difficulties is needed, teachers can proceed to detail diagnosis
which may include the testing of specific skills in greater depth and,
if required, referral to agencies for clinical services.

On-the-spot diagnosis involves continuous checking of pupil's
daily reading activities. From these activities important information
can be gained about pupil abilities, perhaps by a child's explanations
in "show and tell," his use of language in oral conversations, his
written responses to visual and auditory stimuli,his eye-hand coordi-
nation skills, and his performance during oral and silent reading.
Through such observation, the teacher can understand many of the
correlates of reading achievement and thereby be able to develop
tentative hypotheses regarding the needs of each pupil. If, for exam-
ple, visual discrimination appears to be a problem, the use of a check-
list of symptomatic visual difficulties may be helpful in determining
whether the child sees clearly enough for accurate discriminations
among letters and/or words. Checklists and rating scales facilitate
precise observations by allowing the teacher to focus on specific
behaviors. On the other hand, if a child's show-and-tell experience
indicates his difficulty in relating a sequence of events, the teacher
can note the problem and plan practice opportunities to aid the
pupil in expressing ideas in logical order. Obviously, no one evalua-
tive source, such as teacher observations, should be relied upon to
the exclusion of others which could be more productive in supplying
relevant data.

Formal diagnosis is initiated when observational procedures fail
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to bring to light evidence enough for individualizing instruction. At
that time, the teacher can check on specific skills, such as sight
recognition vocabulary, knowledge and application of various phonics
techniques, and performance on oral and silent reading inventories.
Accurate interpretations at each step of the process are essential. In
discovering Ed's poor comprehension at the beginning of the year,
his teacher could have assumed that he had poor recall of details.
Instead, when she administered an informal inventory she found
excellent recall of story details in company with accurate word
analysis techniques. Even at the easiest levels, however, Ed lacked
ability to state main ideas and to make inferences. His teacher
suspected that his previous experience in comprehension practice
might have overemphasized details at the expense of main ideas,
since others in her class appeared to have similar problems. She then
checked the skills continuum in this area and decided to test his

ability to locate main ideas when several responses were given. Ed
could not select the best statement from among three others; he
appeared to be so concerned with facts that he could not see "the
forest because of the trees." When the teacher took him back to a
lower level on the continuum, gaining main ideas from pictures, Ed
experienced success. The following schema illustrates her procedures.

Observed Behavior

Limited Testing
(Informal reading
inventory)
Criterion reference
(skills continuum)

Individualization
of Instruction

"On-the-Spot"
Poor comprehension (inability to recall details)

Formal Diagnosis
Excellent recall of details; accurate word analysis
skills; failure to state main ideas in his own words;
failure to make inferences
Inability to locate main ideas when several were
suggested
Success in stating main ideas from pictures (Gates-
Peardon Practice Exercises in Reading, Type A,
and paragraphs from story and content subject
material)

Formulation of Hypothesis
Use of pictures to find central theme; use of story
material for practice in selecting the best statement
of main ideas from fourfollowed by discussion of
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why the others were not appropriate; use of content
material to identify sentences which contained key
words and ideas; stating main ideas and compari-
son with teacher or workbook model; supplying
endings for stories; predicting what would happen
next in fictional content and science materials; de-
termining mood, setting, weather, season, in story
material when these items were not stated directly.

Had the teacher provided practice in noting important details

according to her initial limited knowledge of this boy's problems,
Ed's comprehension difficulties could have multiplied. Individual-
ization of instruction requires evaluation of pupil weaknesses, fol-

lowed by accurate interpretations of findings and observations.
Although further diagnosis was not indicated in Ed's case,

teachers occasionally need to go the next level of formal diagnosis.
Detailed diagnosis explores the ways in which a child learnsthe
ways in which his psychosensory system works best. Does he perceive,
remember, and interpret what he hears, sees, or feels? To answer
these questions, investigations may be initiated to assess three types
of learning: I) in trasensorylearning requiring only one system such

as vision or hearing; 2) intersensorylearning requiring two or more
but not all systems; and 3) integrativelearning requiring all sys-
tems functioning as a unit. The study of each learning style includes
a variety of measures of perception, memory, symbolization, and
others. By this process it is possible to determine by which modality
a child should be taught. Knowing this fact, the teacher can select
methods which are appropriate for the child's learning pattern.

Conclusion

Today, within the profession, there are those individuals who

are devoted to analyzing the tasks involved in the successful comple-
tion of a designated behavior. Educators can no longer avoid this

new area of specialization and technology; school people must think
in more analytical terms as they develop and use curriculm study

guides.
It follows that evaluation must be realistic and pragmatic, as
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well as somewhat idealistic. The total waste of resources that accom-
panies some elaborate schemes which are excessively time-consuming
and virtually impossible to perform should be corrected. Similarly,
those projects which have such limited evaluation plans that little of
value is forthcoming for the planning of individualized imtruction
should be improved qualitatively and quantitatively. Hopefully,
some of the strategies suggested in this paper can be utilized.
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The Diagnostic Teaching of Reading
WANDA GALE BREEDLOVE
Educational Service Center
Lexington. South Carolina

"How WILL we know where we're going if we don't know where we
are?" The census slogan well-known to an estimated two hundred
million Americans suggests the importance of evaluation before plan-
ning. Evaluation and planning are words common to education but
often divorced from each other. Planning is requested at the begin-
ning of instruction and all too commonly evaluation is required only
at the bottom of a lesson plan, at the conclusion of a project, or at the
end of the term. In contrast, diagnostic teaching is the interrelation
of evaluation and planning contiguous with instruction.

Textbooks on the teaching of reading, in particular, emphasize
planning and evaluation prior to, during, and after instruction to
determine the reading status of pupils, to diagnose specific strengths
and weaknesses, and to assess pupil progress (12). A most useful
strategy for teaching diagnostically often cited and discussed in read-
ing circles is a test-teach-test-teach cycle that is open-end and contin-
uous (5).

Test-Teach Cycle

This brand of diagnostic teaching refers to some form of teacher
observation and testing that involves an initial "look" at the child
on a specific learning task to determine what, if any, of the required
skills he does not now know.

Evaluation initiated before teaching gives the teacher direction.
It not only assesses where the students now are but also indicates
where the students are notthe are now being those skills and abil-
ities that the student exhibits under the testing conditions and the
are not now those skills and abilities that he is unable to perform (3).

The teacher can then plan a program intended to assist the child
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in learning or applying these skills and abilities. A check-up or post-
test on the same task assures the child and the teacher of mastery or
the necessity to develop an alternative teaching strategy. Mastery
necessitates setting up a pretest for the next skill or ability. Lack of
mastery presents a problem-solving task to the teacher and the
learner. The cycle of test-teach-test-teach- is self-perpetuating--con-
tinuous. It leads from one test to the next and one plan to an alter-
native on an individual basis through all skills, methods, and mate-
rials. To elaborate on the test-teach pattern, consider the role of the
learner and the role of the teacher in diagnostic teaching.

Reading: An Empirical Experience

Reading is an empirical experience. The learner is continually
testing his perception of the printed page with his stored past expe-
riences and making predictions. Each response is an experimenta
test run to determine whether what he reads reflects the print on the
page. This experimentation is based on the learner's experiences and
will be interpreted in light of his peculiar view of himself and the
reading act.

Reading, whether interpreted as an act of decoding, encoding,
or both follows a pattern of formulating tests and evaluating results,
as do other dimensions of learningas does teaching! Further, neuro-
physiological and linguistic theory would appear to reinforce the
essential character of testing and evaluation for the diagnostic teach-
ing of reading if, as Miller, Gallanter, and Pribram (8) submit, test-
ing and evaluation are integral functions of the brain in processing
information and dictating action in the learning process. Testing
every operation he performs is the only way a learner can confirm
that he is reading c-a-r as car or indicate to himself that he needs to
modify his information, experience and/or environment, or the way
he manipulates the information so that he will be reading c-a-t as
cat and not car.

Role of the Learner

Testing is vital to the learner. The results of the test, correct
or incorrect, are important both to the learner and to the teacher. A
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significant role of the teacher is to supplement a student's inadequacy
in testing his own performance. The teacher can temporarily assume
a testing facility for the child. Snygg (10) considers the implications
of the value of error recognition to the student in his cognitive field
theory of learning when he suggests, ". . . learning does not take
place unless the learner finds that he has made a mistake. . .." There
is no reason for the learner to respond differently unless a response
does not work. If a response does not work, then the learner must
try to combine his information in other ways, reexamine the environ-
ment for more clues, and sort the experiences he has had for similar
situations; in short, he must change his way of thinking about the
particular problem. An error alerts the student that there is an ele-
ment in the situation that is different from what he has supposed.
Predictions, operations, and evaluation follow.

The reader who corrects his oral reading on the basis of sentence
sense is running one such trial when he reads, "Sam is a cool carI
mean, cat." This reader has set an objectivemeaning. He proceeds
through the material and might well read, "The villagers journeyed
west" as "The villagers traveled west" with no oral correction or
recognition of miscalling a word. The sentence passed a meaning
objective; none for word recognition was in effect. Learners deter-
mine their own objectives and run tests accordingly. Sometimes
learners agree with those of the teacher; often they do not. It is
obvious that objectives based on individual perceptions differ for
individuals. Certainly, the more closely the teacher can set objectives
with students or take existing student objectives to achieve her own
criteria of student performance the more likely specified learning is
to occur, especially if learning is the individual becoming through
his own processes of experiment.

A focus on learning implies changechange on an individual
basis and change that develops after some difficulty in meeting a
situation. The optimum level of difficulty proposed by emphasis on
error recognition would be "one which allows the student to win
success after difficulty"(10). The ensuing change can and often has
been measured in terms of specific behaviors. But in addition there
is now measurable evidence that the process is more important than
the product. Learning expresses itself experimentally as evidenced
by the increased weight of the brain of laboratory animals (6). Learn-
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ing as change is structural and chemical change and is prior to be-
havioral change. It is change within as well as without.

As the learner formulates and modifies predictions, he learns.
Imagine a young child who predicts that ed forms the past tense of
verbs. He has heard others use ed in statements, like "Mommy
walked to the neighbors" and "Brother stayed at Grandma's." The
child generates, "I vented with Daddy" by forming a word he has
never spoken before. This act cannot be imitation. It is a more im-
portant process. He has predicted that if he did something in the
past, ed will express what he wants to say about it in the present.
But this prediction, no matter how dependable, will not always work.
Other ways of sorting information and predicting must be found so
that the learner can exercise control over his environment. Mother
responds, "You went with Daddy yesterday." Mother provides a
model for what the child wants to be. She "teaches" by example and
provides constant feedback for the child, by pointing out incongru-
ities that the child has not had the experience to recognize himself
and by expanding hit, restricted information.

Role of the Teacher

Now to refine the role of the teacher in the diagnostic teaching
process, the teacher can serve much the same role in learning as a
parent does in language acquisition. The teacher, too, can serve as
model and reactor, but there are unique ways in which she can facil-
itate learning. A brief review of the learner and the learning process
illuminates the diagnostic teacher's role. Learning is becoming. Ap-
plied to the teacher, this statement means that a teacher need not
have all the answers. She, too, is a learner. Another important con-
sideration is the value of error recognition. The teacher may learn
most herself when her usual answers to student learning difficulties
are least effective. It is then that she searches for new ideas and alter-
nate ways of presenting information. It gives the teacher an oppor-
tunity to increase the weight of her own brain, to work through
strategies, to exercise her mental prowess. Teacher activity of this
kind is problem solving. Personally and professionally, the teacher
in such a scheme is always becoming her best self.
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The teacher as learner values student errors as well as her own.
Rosenburg makes student errors the primary source of information
for adjusting teaching methods (9). If the teacher analyzes the results
of tests, she can develop a plan of processes, procedures, and materials
to "try out" with each student based on his specific errors or patterns
of errors. The teacher's plan might best be thought of as "testing"
hypotheses based on a comparison of information collected from stu-
dent responses during paper and pencil testing and informal obser-
vation with how she presented materials and information to other
studentsa process of making the "best guesses" she can to help her
solve the teaching problem of a particular student on a specific skill
under specified conditions, unique to any teaching problem she has
ever encountered before.

Suggestions for the Classroom

The teacher may well puzzle, "Diagnostic teaching sounds good,
but does it have any practical application for my classroom of thirty
students? Is there any way to work it in with basal lessons? Isn't diag-
nostic teaching something like individualized instruction? What
materials can I use? How can I find time? Will it really make any
difference in the reading level of my students?"

Frankly and honestly, there are no conclusive answers to these
queries. The individual teacher-learner is probably the only one who
can attempt an answer. Even then, the answer will only be a tentative
onea working hypothesis until tried with learners, modified, and
evaluated by teacher and student.

A response to these questions is, however, possible in terms of
the search that teachers have made in their classrooms and research
that has been conducted M other learning laboratories. I would like
to submit suggestions for the classroom in three areas introduced
earlier in this discussion: a student's current reading status, specific
strengths and weaknesses, and progress.

Initial testing and evaluation screen general student perfor-
mance and direct additional testing. In a seventh grade spelling class
the teacher assigns Unit 32, "The Consonant Sound N." Students
work on assignments in the unit during the week, and on Friday
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the teacher dictates words from the unit. The expedient of giving
the same unit test on Monday can eliminate those students who al-
ready spell the words in the unit and thereby free them to work on
spelling words that they cannot now spell. Those who cannot spell
the words on Monday, but by studying in the book can do so by
Friday, continue the routine and demonstrate learning-gain success
after difficulty. Those students that cannot spell the words on Mon-
day and cannot spell them on Friday, try studying words devised
from less difficult lists or from a different way of working with the
same words in terms of length of time and alternative exercises.
Granted the teacher has not yet located specific ways of working with
each student on specific skills; she has begun to place students on
instructional levels and through additional evaluation during the
course of classroom assignments will locate patterns of errors. This
first rough testing in the subject helps the teacher to determine in-
structional level, much as reading out of a graded basal reader or
subject matter textbook in a group informal reading inventory alerts
the teacher to groups of children that can proceed in the materials
at their grade level, as well as to groups of children that require
testing in graded books at lower levels of difficulty, and to others that
can perform reading tasks far above grade level.

Materials, Procedures, Processes

As the teacher tests students in multigraded texts, she discovers
one student has no way of attacking words, another can sound out
letters in words but is unable to blend them, a number of students
can answer comprehension questions when the teacher reads a selec-
tion to them but cannot answer questions from their own reading,
or that many of her students cannot answer questions requiring re-
organization of ideas. Evaluation of this kind alerts the teacher to
areas of instruction appropriate for individuals, small groups, and
the whole class.

The search begins for materials on the reading levels of some
pupils, word analysis work sheets, tapes of phonic blending exercises,
and reading paragraphs that ask for reordering sequence of events.
Some of these material?, will serve as further tests on particular stu-



BREEDLOVE 25

dent problems, and the teacher will predict other ways of working
from these additional pupil responses. A student may not respond
to a piece of material at all. This lack of response may lead the
teacher to choose other reading selections or to assist the pupil in
developing his own materials.

As the teacher views pupils more closely for specific strengths
and weaknesses, she is looking for an every-pupil-response. Essen-
tially the teacher directs each individual to materials and with
methods that result from predictions made from individual responses.
If in a classroom of thirty pupils students are to respond to different
items, the teacher must incorporate into the program some form of
self-checking material. Items on teacher-developed reading kits re-
quire individual pupil responses and self-checking. Teachers orga-
nize workbook exercises, stories, and pictures into kits corresponding
to the order of skills presenting in basal materials or on scope and
sequence charts coded at a number of difficulty levels. In his book,
Materials for Remedial Reading, Gilliland (4) offers suggestions for
arranging these materials to include varied presentations of skills
from many different texts. The workbook sheets serve as initial tests
of skills. Students proceed to easier or more difficult exercises or to
another skill altogether on the basis of their responses. Answer keys
mounted to the back of these materials encourage self-correction.
Plastic film placed over the pages and marked with a grease pencil or
crayon that can be wiped clean render the materials reusable. The
teacher can collect and with the assistance of her pupils construct
extensive files of readily available exercises on every conceivable skill
at all levels of difficulty.

In addition to the representative materials cited certain teach-
ing procedures expand the usefulness of testing-teaching patterns in
the classroom. One of these techniques, the construction of instruc-
tional objectives, assists the teacher in formulating teaching goals
with built-in tests and established levels of mastery. To clarify this
relationship, examine the following objective stated in behavioral
terms: "The learner will be able to name the letters of the alphabet
when presented in random order with 95% accuracy." Teachers of
beginning reading might well want children to recognize the letters
of the alphabet. The behavioral objective emphasizes the test for
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learning, observation of the learner, and evaluation of the product.
Evaluation is built into teaching in the planning stage of instruc-
tion (7).

Numbers of objectives are operating in the classroom for groups
and individuals simultaneously. Checklists are an effective way of
cataloging objectives for easy access. Structural analysis skills, visual
symptoms, reading interests, and language patterns are a few of an
infinite variety of observations that are possible. During instruction
constant checks can be conducted for each pupil on a variety of skills
and abilities. A favorite format is one that includes the names of all
pupils on the same sheet to aid in the comparison and contrast of
pupils that exhibit similar patterns for grouping purposes and team
learning or highly individual responses for special attention.

As evaluation continues in the teaching strategy, more and more
instruction will be directed for individual pupils because unique
characteristics of pupils. once recorded will dictate the formulation
of widely differing hypotheses about the approaches and rates and
materials in each experimental process. An individual conference
provides an appropriate setting for guiding individual study. A brief
discussion with each student to develop learning prescriptions is
central to testing student and teacher predictions for their mutual
evaluation of the learning process. Process, after all, is the chief con-
cerna problem-solving attitude developed by solving problems.

A problem to solve is one that the learner recognizes. He com-
pares what as with his conception of what ought to be and solves the
problem by "filling in the gap." Filling in the gap may be accom-
plished by one of a number of heuristic devices, such as relating the
unknown to the known, restating the problem in other words, solv-
ing a related problem, decomposing the problem into simpler prob-
lems, working backward, or omitting certain details.

The teacher translates her objectives into student tasks. She
offers feedback that confirms a match or mismatch. Based on a
comparison of his response with what is expected, she tests heuristic
prescriptions in the form of oral discussion questions or written exer-
cises to lead the student to a learning experiment. Teacher prein-
struction for the experiment consists of organizing items and stimuli
in order to direct student "tests."
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Given the previously stated objective of naming the letters of
the alphabet, a learning experiment develops. The learner predicts
that the symbol j on the first flashcard presented represents the oral
"jay." As he continues naming the letters and confirming his "edu-
cate.' guesses," the teacher notes a pattern of misnamed letters b, p,
and d on a checklist. She hypothesizes that an important element
in this pattern of errors may be an inability to distinguish thesesym-
bols visually. The teacher decomposes the original problem into sim-
pler problems. She selects a paragraph and asks the pupil, along with
another who is misnaming q and p, to circle p with a red crayon each
time it occurs in a paragraph. She gives each pupil a sample of the
letter. She then asks both pupils to complete the same activity for
another troublesome letter with a blue crayon. When completed,
each student tests his associations with those of the other. One of
the students is unable to distinguish between the various forms of
the letters q and p visually. The teacher reevaluates and directs the
student to cut out p's from a magazine. The student that completed
the visual task requires a different prediction. "Say the name of the
letter I say after me," requests the teacher. She flashes the symbol b
and says "bee." The student responds, "bee." He predicts "bee"
when p is shown as well. Predictions and tests continue using various
auditory materials and questions until the student organizes the au-
ditory information in these related problems into a scheme for
naming the letters in random order.

Student hypothesis testing and mutual evaluation in small groups
is equally practicable for developing comprehension skills. In a most
intriguing discussion of Teaching Critical Reading at the Primary
Level, Stauffer (11) encourages students to predict story endings, test
their predictions one with another, and to change predictions as the
story unfolds. It is this willingness to make "best guesses" and to
continually evaluate ideals and attempt other responses in the light
of a problem that best characterizes the student under the influence
of the diagnostic teacher. Listening to students discuss their own
problems and how they attempt to solve them gives clues about the
individual thinking-testing process and affords the teacher unusual
opportunities for observing current mental operations and suggest-
ing others (8, 12).
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For the teacher iflterested in developing diagnostic teaching abil-
ities, teacher-training materials are available. One, a test of problem-
solving facility, gives practice in evaluating pupils and predicting
instructional tactics (1). Simulation exercises produced by Della-
Piana and associates (2) involve comparing student reading re-
sponses with possible teaching strategies to formulate instructional
hypotheses.

The foregoing discussion calls for a diagnostic search of the
total learning field for materials, techniques, and processes. It asserts
the need for an experimental attitude in teacher and learner to con-
stantly evaluate change and the tentative answers that change brings.
From the variations of the print on the page to the firing of electrical
impulses in the brain, the learning payoff is the potential for the
learner and the teacher-learner to be engaged in the process of eval-
uating, predicting, acting, and becoming more able to learn in the
process.
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TESTS AND TESTING

How the Classroom Teacher Can Use A
Knowledge of Tests and Measurements

MARVIN CLOCK
Cornell University

THERE ARE many facets of measurement that a teacher must under-
stand to use tests effectively. To discuss this topic thoroughly requires
much more space than limitations here allow, so we must choose from
the alternatives open. Two of these are quite different: one, to list
a number of principles; the other, to select two or three basic con-
cerns in measurement and illustrate their importance for classroom
teachers. I have chosen the latter alternative in the belief that it is
more likely to be of greater practical value. Discussion, thereforv,
will be limited to test validity, reliability, and the problems in mea-
suring gains in achievement.

Validity

Does the test measure what it is intended to measure? One
would be unwise to assume that the name or title of a test tells what
it measures. If you examine various tests of "reading comprehension"
you will find that certain tests require the pupil to determine the
main idea of a paragraph; others demand only the retrieval of literal
meaning; and a few ask the reader to discern the intent and mood
of the author. Tests of reading rate vary in time from 60 seconds to
much longer periods of reading. Some give credit for speed, even
if many questions are not answered correctly; others give no credit
for rate unless comprehension is assured. Some vocabulary tests are
constructed of items listing a word with several possible synonyms
from which to select the correct answer. In others, the examiner reads
a sentence and the pupil is required to select one of several words
to complete the sentence. In still a third type, the pupil is presented
with a sentence and an underlined word. He responds by marking
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one of several possible synonyms. There are also vocabulary tests
requiring a pupil to define a word and to use it in a sentence. It is
very possible that some individuals will perform better on one type
of test for comprehension, rate, or vocabulary than on others. Yet,
all may have identical titles. Which tests are valid? Which tests
are measuring what you as a teacher want them to measure?

In comprehension tests we find that some instruments are very
limited in what they measure. Davis (1) lists eight skills that deter-
mine good reading comprehension: 1) recalling word meanings; 2)
drawing inferences about the meaning of a word from context; 3)
finding answers to questions answered explicitly or in paraphrase.
4) weaving togaher the ideas in the content; 5) recognizing a writer's
purpose, attitude, tone, and mood; 6) identifying a writer's tech-
niques; 7) following the structure of a passage; and 8) drawing infer-
ences from content. Naturally, as Davis suggests, some of these skills
are more important than others. After careful study and analysis of
a particular test, ktowever, we found questions on only two skills:
recalling word meanings and finding answers to questions answered
explicitly in the passage. We would rightly conclude that this test
had low content validity. It would not be a valid test for the purpose
of measuring total comprehension.

A number of publishers provide an analysis chart for their tests
that indicates what is believed to be the content, type of material,
or skill being tested by each item. This information is helpful. The
procedure cannot, however, replace the need for the teacher to take
the test himselfto expose himself to the tasks presented. He can
then check the chart against his own judgment. It is obvious that
different types of questions require pupils to respond in different
ways and this, along with content, determines what the test is mea-
suring.

There is another factor that determines what the test is mea-
suring: the care with which the questions have been constructed and
tested. A poor question may enable a pupil to select the correct
answer: for example, not by determining the main idea of a para-
graph but by matching a word in a question choice with the identical
word in the passage.
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Going to the park one day on his way to school, Bill stopped and watched
them paint the new pavillion. The bright yellow color sparkled in the
sunlight.
What color was the pavillion painted?
1. Red 3. White
2. Yellow 4. Green

Poor questions also allow the pupil to eliminate implausible
answers and select the correct one without the comprehension
intended by the author. For example, one test includes the following
item to be answered after reading a selection.

The chief factor limiting the amount of land for cultivation is
1. rugged peaks
2. climate
3. irregular coast line
4. poor farming methods

The pupil does not have to understand the passage to answer
the question correctly; he could even choose the correct answer
without reading the passage. Common sense dictates that none of
the last three choices limits the amount of land for tillage; only
the first choice could possibly be correct. Poorly constructed tests
allowing test-wise pupils to respond correctly by means of irrelevant
cues are not measuring what was intended.

Another factor bearing on test validity is the adequacy with
which it samples reading skills or knowledge in vocabulary tests.
Test designers are limited in the number of responses they can ask
a pupil to make. For example, in a vocabulary test only a few of the
words that a pupil might be expected to know are included. Another
vocabulary test might present an entirely different list of words. The
manner in which these lists are selected will determine how well
the test depicts vocabulary development. Some lists include general
vocabulary; other; may be loaded with scientific terminology. Var-
ious kinds of bias can exist.

The care with which the test is administered can influence
validity. Scores may be consistently too high or too low because of
administrative procedures. In standardized tests instructions must
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be carefully followed giving no more and no less help than is speci-
fied. Time limits must be adhered to. Room conditions and seating
arrangements should provide for optimal performance. Interruptions
and other distractions must be eliminated. No teacher should admin-
ister any standardized test without first carefully reading through all
instructions and underlining the time limits, in color preferably. It
is assumed, of course, that all pupils will answer the same questions.

Reliability

Another important quality of a good test is adequate reliability.
No psychological test can measure as precisely as a foot rule or even
a household scale. On the other hand, good tests do reflect the
quality of reliability. When we speak of reliability in a person, we
imply veracity and complete dependability on what the person does
and says. Reliability in a test implies that it is consistent in what
it measures. A very reliable test may not be "telling the truth,"
but it continues to report the same falsehood quite accurately. For
example, if we administer a paper and pencil verbal intelligence
test to a child who cannot read, the child would invariably make a
low score, an indication of low intelligence. The test might have
high reliability, but it would not be measuring intelligence. Rather,
it would be revealing a child's inability to read. It would not be
telling us the truth about his intelligence.

Consider another illustration. Suppose we measure height with
a yardstick that is marked off only in feet. There are only two marks
on the stick. It is obvious that the measurement of height would
probably he less accurate than if the stick were calibrated to 1/16 of
an inch. Getting two measurements alike with the rough markings
is most unlikely. Such a poor instrument would give inconsistent
measurements; it is unreliable. Likewise, if we are to have confidence
in a test, the score must be attained by careful measurement.

There are certain factors that determine test reliability. First,
we must have a number of samples of a pupil's performance on a
task. We certainly do not judge a batter's skill by one time at bat.
His batting average is determined over a series of performances at
the plate. Neither do we judge a pupil's vocabulary effectively by
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giving him a word or two to define, nor even ten or twenty words. A
pupil must give the meaning of a great many words before we are
able to get a precise measure of his ability. By the same token, we

will be unable to have confidence in a reading comprehension test
score unless the child answers a considerable number of compre-
hension questions. The more questionsthat is, the more samples
the more likely the test is to be reliable, other things being equal.

That's the reason part scores on a test are so often suspect.
Each part is a small test; only a few questions yield a part score.
Sampling with such a limited number of tasks is inadequate to give

a reliable score.
A test's reliability also depends upon accurate scoring. Scoring

is not difficult with objective type tests; there is an obvious right or
wrong answer. Scoring becomes more of a problem when pupils
write out their answers to a question. There are specific procedures

to improve scoring reliability in these instances.
Of course, there are available data provided with all good tests

for the user to determine the adequacy of the test's reliability. In
general, for an individual pupil's test score to be reliable enough
for proper interpretation, there should be at least one half hour of
testing time with a minimum of forty to fifty questions. A reading
test with items demanding complex and critical thinking will need
more questions for optimum reliability than does a test requiring
mastery of literal meaning and factual information. Insufficient
length prevents subtests of ten to fifteen questions from attaining
adequate reliability. Also, a test that is designed for testing pupils in

a wide range of grades, e.g. grade three through grade twelve, may
have only a few questions that are suitablenot too easy nor too
difficultfor the children in any one grade, thus resulting in a very
short test for each pupil.

We have been discussing reliability chiefly in terms of standard-
ized tests. How is this information related to the short, teacher-made,
classroom tests? Well, certainly the teacher doesn't want to make
important decisions on the basis of test performance involving only
four or five questions. Over a period of time, however, if a teacher

is consistent about administering these short tests, he will build up a
considerable number of questionsin effect a long testwhose
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reliability will most likely be adequate to aid with the help of other
information in making valid judgments about each pupil.

But no test is perfectly reliable. For the practical situation there
is always an error of measurement in a test score. When a pupil earns
a score on a test we never know, therefore, whether it is higher or
lower than deserved. Many of the better tests use a special system to
help the teacher interpret test scores. Raw scores are changed to
percentiles, and a score is reported as falling within a percentile
band. For example, in Figure 1 if Mary's converted score in reading
was 300, the band between the 60th to the 82nd percentiles would
be an indication of the possible error. However, we could say with
reasonable certainty that her score was better than 60 to 82 percent

listen- Soe. Moth*.
Test Reading ing Writing Studies Science malice
Form 2A 2A 2A 2A 2A 2A
Converted
Score 300 280 290 280 270 265

100 100 100ONl,
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1 40 40
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FIGURE 1. Pupil Profile ChartsrEr
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of the standardization group. Also, since this is a battery of tests,
we could draw some conclusions about Mary's comparative perfor-
mance in several subject areas. The percentile bands of reading and
writing overlap. We could not, therefore, conclude with assurance
that her reading ability was greater than the score in writing because
of the measurement error in both scores. However, it would be
reasonable to conclude that her reading score does represent superior-
ity when compared with listening, science, and mathematics because
there is no overlapping. The teacher who realizes that he must inter-
pret test scores with great care because none is free from error, will
also muster as much additional information as possible before mak-
ing important judgments and decisions about children.

Measuring Gains in Achievement

One purpose of tests is to determine the progress of pupils.
Initial and final scores on standardized achievement tests are often
ascertained. But when a test measuring skills such as reading, arith-
metic, and writingskills which develop more or less continuously
is administered at the beginning and end of the school year, the
average score is almost certain to rise. However, if we look at the
following scores in Figure 2, we note a phenomenon that could be
embarrassing. Note the difference in gains among the various groups.
We find that the lowest group has gained the most; the highest group
has gained the least; and the middle groups have gains in between.
Some of the high group would appear to have lost achievement in
other subject areas. How can we account for this state of affairs?
Have the lowest students actualli, learned more because instruction
was pitched at their level while, in the meantime, the high achievers
just marked time?

This assumption might seem reasonable if in this well-known
study the same phenomenon had not occurred with interest inven-
tories, inventories of beliefs, and problems in human relations. Even
in the affective realm of attitudes, values, and personal-social adjust-
ment those who made the lowest scores gained the most on a second
administration while those making the highest score gained the least
or made a lower score.
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FIGURE 2. Average gains of students on post-tests, classified according to
pretest standing (2).

If we are not to conclude that students with initial high scores
change their behavior very little, if at all, while those with low scores
learn a great deal, then we must look to the construction of tests or
to the testing repetition for an answer.

One answer to the problem is that tests may have been too easy
for the better pupils so that they very nearly answered all of the
questions on the first testing. There would be little if any opportu-
nity for improvement because another form of the test would be of
the same level of difficulty.

Another explanation of why lower achievers make greater test
score gains than higher achievers is the phenomenon of "regression."
In 1889, Galton (3), an Englishman, reported that short parents
tended to have children who were taller than they and tall parents
tended to have offspring who were shorter than they. He stated:

However paradoxical it may appear at first sight, it is theo-
retically a necessary fact, and one that is dearly confirmed by
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observation, that the stature of the adult offspring must, on the
whole, be more mediocre than the stature of their parents (4).

Galton called this tendency the law of regression and related it
to various hereditary traits. It can be easily explained. There is not
a perfect correlation between parents' and children's heights. There-
fore, the children of tall parents will be shorter and closer to the

mean. If there was a perfect correlation, children' would be as tall as
their parents. They cannot be taller since their parents are already at
the extreme end of the distribution. The same kind of reasoning
holds for the relationship between short parents and their children.

Regression is observable whenever we have two variables that
are not perfectly correlated, such as height and weight, scores from
two achievement tests, or a score from an ability test and an achieve-
ment test. Then there exists a tendency for students who make the
highest scores on achievement test number one to make less superior
scores on test number two. Pupils who make high scores on ability
tests tend to make not so high scores on achievement tests or school

marks.
What are the implications of this phenomenon for teaching? Ob-

viously we need norms for gains as well as for status and norms based
on each initial score. Teachers can develop their own norms, and
also teachers can keep records of pupils in order to interpret gains
more validly. For example, it may be that a gain of 40 percent more
correct items from a low score may be generally expected while a
gain of 20 percent more correct from a higher score may represent
an exceptional improvement. In comparing gains we must be aware
of the initial score. Was it low or high?

One other reason why we should exercise care in the use of
gain scores is the error factor. The initial and final test measurements
each contain error. Errors then accumulate when the scores are
subtracted to determine the gain. The difference score may, there-
fore, be a representation of error rather than gain. Seldom are tests
available to measure reliable short term gains for individual pupils.
It is possible, however, to use the difference between means of initial

and final testing to determine the effectiveness of instruction for a

class.
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In summary, a valid test for a teacher's purpose measures what
he wants it to measure. He cannot depend on the title for this assur-
ance. He must search further and examine the items in addition to
reading the information provided in test manuals. A valid test must
also be a reliable test. On the other hand, a reliable test isn't neces-
sarily a valid one because it needs only measure consistently what it
does measure. Reliability is a necessary but not a sufficient condition
for a good test. However, no test is perfectly reliable. Each contains
some error, and it is important that we are cognizant of this fact
when making decisions about children.

Gains on test scores must be interpreted with considerable care
because of the regression effect. Gains have different meanings for
inital low and high scores. It has been suggested that norms be pro-
vided that are based on the magnitude of these initial scores.
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Strategies of Measuring Student Understanding
of Written Materials
FRANK J. GUSZAK
The University of Texas at Austin

READING texts and manuals both use a variety of words to describe
the products of pupils' understanding of written materials (even
though such products are usually tagged "reading comprehension
skills"). The taxonomic structure developed by Barrett (1967) ap-
pears to gather such behaviors into a useful ordering that permits us
to discuss comprehension in a meaningful way.

Accepting for communication and hierarchical arrangement
purposes the five major types of comprehension as illustrated in the
Barrett "Taxonomy of Cognitive and Affective Dimensions of Read-
ing Comprehension," we view the following ordering:

1.0 Literal Comprehension
2.0 Reorganization
8.0 Inferential Comprehension
4.0 Evaluation
5.0 Appreciation

Because, as Barrett notes, "Appreciation involves all the pre-
viously cited cognitive dimensions of reading . . ." and goes beyond
this, we shall arbitrarily delete this dimension in order that we
might clearly attack the more simplified cognitive concerns of literal,
reorganization, inferential, and evaluative comprehension. In so
doing, we must certainly acknowledge the extremely critical nature
of the appreciative or affective dimension.

In thinking about the task of measuring pupils' comprehension
development, the author's experiences have forced dichotomous
questions that ask the following:

How do we measure the various types of comprehension?
How should we measure the various types of comprehension?
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The tipoff is immediate that significant differences are per-
ceived between the way we measure and the way in which we should
measure. Hopefully, the extent and import of the dichotomy will
become apparent as we discuss each major comprehension area as
defined by Barrett.

Literal Comprehension

How Do We Measure It?

Literal comprehension is measured through the student's skill
in recognizing some literal element while reading or recalling such
an element after a selection has been read.

Typically. basal reader programs have inserted recognition type
questions designed to guide the pupil's understanding of the most
pertinent literal understandings in the various stories. Frequently
referred to as the "guided reading strategy," this technique places the
teacher in the role of the guide who asks the leading questions in
advance of a page, story, etc. As the students respond to the task by
searching out the element, the teacher has the opportunity to ob-
serve those who are succeeding as well as those who are not. Upon
the completion of the search, the teacher checks out her observations
via oral questioning. The whole task goes something like this:

Teacher: Find the name of the story.
Child: The trip.

Teacher: O.K. Now read the first page and find out when the
Parks were taking a trip and where they were going.
(Silence as pupils read).

Child: On June 1st.
Teacher: Good, and where were they going?

Child: To the mountains.

The values of such strategies seem evident in that they seem
capable of guiding pupils to the prime elements of the story, a skill
these pupils must subsequently employ in a variety of reading ma-
terials and tasks.

All values can be exploded if
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1. the questions don't direct the pupils to the most important
elements, i.e., pupils are directed toward insignificant happenings;

2. the directing questions are inappropriate because they direct
when such directional aid is superfluous;

3. a few pupils continuously provide all the answers (something
inevitable in almost any group).

Recall-type questions suffer from the same kinds of problems.
Thus, teachers possess the dangerous possibility of programing chil-
dren not only to look for insignificant information but also to re-
member insignificant facts that may be highlighted to the neglect
of basic considerations.

How Should We Measure It?

Prior to any oral or written questioning of pupils it is essential
to assess the particular reading content as to its 1) most basic con-
cepts and 2) sequence of events (and their relative importance). Such
assessment can indicate whether we should ask one question or many
more, as well as the specific nature of the most pertinent questions.
Nothing is more defeating than to squeeze a multitude of questions
out of something of relatively little significance or meaning to the
readers or, conversly, to miss many basic points in a content of par-
ticular interest or importance. Thus, the first step to better assess-
ment is to know the content, the backgrounds of the discussants, and
the interrelationships of the two.

In oral questioning of the recognition-type it is reasonable to
spot different tasks by saying:

John, please see why they were taking this trip.
Mary, find out where they were going and how long they were

going to stay.
Sue, see if you can find things that tell how each of them feel

about the trip.
Bob, I'm hoping that you can find out. . . .

Because the rapidity of assignment completion will invariably
throw a monkey wrench in many teacher-directed group tasks, it's
useful to set purposes in advance on the board and ask the students
to use a marker technique (such as a paper clip) to mark the specific
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elements as they are found in the reading. By so doing, the rapid
readers can complete the assignment and go on to something else
while the slowest readers have time to finish tasks. A variation of
this procedure allows the children to jot down the page, paragraph,
and sentence number of certain elements.

For purposes of measuring recall, group response instruments,
such as a color wheel, can permit the teacher to find out precisely
which students know the answers to specific fact questions. For
example, the color wheel is held by each child, and the teacher asks
a question which may be answered by one of three colors:

Teacher: The real winner of the game was Tom, Bill, or Joe.
Show blue for Tom, red for Bill, and white for Joe.

Pupils: (The pupils manipulate the color and flash it on sig-
nal to the teacher who notes the responses).

Because written questions suffer from the same types of prob-
lems as do oral questions, the use of the doze technique seems espe-
cially valuable as a measure of comprehension for any type of
reading material. Cloze tests simply involve the restoration by the
pupil of deleted words (usually every fifth or tenth word is deleted
from a selection of 250 words or more). For a further discussion of
this technique the reader is referred to articles by Bormuth (2),
Culhane (3), and Rankin and Culhane (5).

Reorganization

How Do We Measure It?

Research and observation by the author suggest that we don't
measure reorganization skill often enough. In a study of the ques-
tions asked by certain second, fourth, and sixth grade teachers, it
was noted that less than 1 percent of the questions were of the reor-
ganization type (4).

In all fairness to the teachers, we must suggest that it is difficult
to measure reorganization skills via the oral techniques that charac-
terize reading group discussions. Such tasks take time; and when
a single student is asked to reorganize a story through a summary
or synopsis, there is little left for the other group members to do
than to make some additions or corrections.
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Silent strategies, such as the following, seem productive of re-
organization measurement:

Sequence Tasks. Students are given pictures, sentences, or
paragraphs and are asked to order them by their occurrence in
the story. Sequence sets can be constructed for various stories.
Some are used in basal workbooks where students are asked to
do such things as writing the numerical order of specific events.

Synopsis, Summary Tasks. When writing skills are devel-
oping to a reasonable degree, pupils can go beyond the ar-
rangement or ordering of prepackaged tasks to do their own
summarizations.

Reorganization can't be slighted on the excuse that it is unim-
portant. It is important. Included in the skill is direction toward
economy whereby the student can produce precise (short and accu-
rate) reorganizations essential to effective communication.

Inferential Comprehension

How Do We Measure It?

Before allowing the children to turn to the next page, the
teacher asks, "Well, what do you think Jack's going to do?" Instantly
the response arrives that Jack is going to "swing from the rope." The
logic supporting the use of inferential training is certainly sound be-
cause we can think and read more ably when we can accurately
anticipate what's coming. By constantly anticipating and seeking
verifications of our anticipations we can increase both the speed and
accuracy of our reading.

Unfortunately though, most teacher-pupil exchanges of the sort
suggested do not tap inference but whether the students have

listened to another reading group encountering the same bit,
flipped ahead to see the picture, or
read the next page.

Consequently, much of the envisioned value doesn't materialize, ,
nor will it materialize unless we rigidly hold every child to the same
reading selection and page turning pace.
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How Should We Measure It?

Stauffer (6) essentially dedicates a text to the means for stimu-
lating thinking about reading, with the keystone being inferential
thinking. Called the D-R-T-A, or Directed-Reading-Thinking-Activity,
Stauffer describes how teachers can guide pupils to plug in their
inferential skills to the smallest of clues, beginning with the title
of a story or a picture. After making their inferences, the various
pupils proceed to test (by reading) the various predictions. Upon
verification, the students further predict and set about further verifi-
cation, etc. This strategy which continues in this cyclic manner is
quite different from the illustration at the beginning of this section
because the Stauffer technique fosters genuine inference by various
pupils as well as legitimate opportunities for verification.

Essential to carrying out some of D-R-T-A strategy as suggested by
Stauffer are the following conditions:

--The availability of multiple sets of readers that won't always
be previewed for the slower readers via the fastest readers who
real them first. (Multiple adoptions will allow for this.)
The choice by the teacher or group leader of a significant or-
ganizer for inference, e.g., a suggestive title or clue.
The sampling of a wide variety of conjectures so as to increase
the investment of all concerned (in the group).
The accurate verification of the most precise conjecture.

Pupils will learn to sense when to apply convergent conjectures
or divergent conjectures. At times, pupils will realize that they to-
tally missed the significant cues that might guide their anticipations.

Still, the exercise will refine the processes of anticipation that arc
capable of making us either strong or weak anticipatorsreaders,
that is. Good readers are good guessers!

Evaluation

How Do We Measure It?

Have you ever heard or used any of these questions?

Well, how did you like that story (ending, character, etc.)?
Would you like to be in a situation like that?
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What kind of boy do you think Bill was?
Which story did you like best in this unit?

If you have heard or used such, you've surely heard the droning
replies of "yes" and "no" as well as the various other judgments
such as "good," "bad," and other terms.

There's nothing wrong in asking for evaluations if we ask for
the supports of the evaluations. All too often, according to the au-
thor's research, we fail to plug in the "why" followup question and
ask:

Why did (or did not) you like the story?
Why would (or would not) you like to be in a situation like
that?
Why do you think Bill was that kind of boy (whatever kind
was indicated)?
Why did you like that story best?

Perhaps you've gotten the message. If so, when someone asks
you about something, be sure to tell them why it was good, bad, or
indifferent.
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The Development of a Diagnostic Test of

Syntactic Meaning Clues in Reading

ALBERT DAVID MARCUS
New York University

THE PRESENT STUDY was undertaken to develop a diagnostic instru-

ment to measure the understanding of literal meaning by interme-

diate grade students through the use of syntactic clues within written

standard English sentences.

Theoretical Rationale

Recently, theoretical developments in the fields of linguistics

and reading have joined to revitalize interest in the way meaning is
derived from spoken and written language, and both linguists and
reading specialists have placed renewed emphasis on the importance

of the sentence as the basic meaning-bearing unit within English.
Standardized silent reading tests employed to evaluate a stu-

dent's reading ability usually have been divided into a vocabulary
subtest and a paragraph comprehension subtest. Most paragraph
comprehension tests consist of a series of graded reading selections

that vary in level of reading difficulty. The difficulty of the selections
is controlled by varying the word structure, sentence structure, vo-

cabulary load, and the content or concept load of the selection. As
the selections increase in difficulty within the elementary and junior
high school level tests, the words become increasingly complex in
stucture, the vocabulary load becomes greater, the concept load be-
comes greater, and the sentences become longer and more complex.
Along with these factors, the paragraphs become longer, and their
content load is increased. Because of the number of variables within
the tests, a student's errors may be due to his lack of knowledge of
any one of these factors singly or in combination with the other
factors.
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These standardized silent reading tests have not attempted to
directly measure a student's literal comprehension of sentences,
which is the basis of paragraph development. Although the reading
grade obtained from the test results can be a valuable tool for eval-
uating a student's general competence in reading, this grade level
score does not indicate weaknesses in specific skills.

Whitehall and Allen have suggested that although written En-
glish is closely related to its spoken counterpart, the written form
is a separate system of English. Those syntactic features common to
spoken English and formal written English that the student already
knows should not create reading difficulties for him, but those syn-
tactic features of formal written English that are unfamiliar to the
student may create reading comprehension difficulties.

In order to assist reading progress, a teacher should diagnose
those elements of syntax within formal written English that a student
does not understand and which may hinder his growth in reading
comprehension. To meet this need a diagnostic instrument was
developed.

Hypothesis

It was hypothesized that the diagnostic instrument would be a
valid and reliable measure of students' ability to understand syntactic
structures of predication, structures of complementation, structures
of modification, and structures of coordination.

Definition of Terms

The following definitions refer to terms used in the study:
1. Diagnostic test refers to a test that is used to locate specific

areas of weakness or strength within a larger body of information or
skills.

2. Syntactic structures refers to those devices and patterns within
the language according to which words are combined into larger
structures for the expression of meaning in sentences. The five sig-
nals of English syntactic structures are word order, prosody, function
words, inflections, and derivational contrast. The four types of
English syntactic structure as classified by Francis (5) follow:
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a. Structures of modification consist of two immediate constitu-
ems, a head and a modifier.

b. Structures of predication consist of two immediate constitu-
ems, a subject and, a predicate.

c. Structures of complementation consist of two immediate con-
stituents, a verbal element and a complement.

d. Structures of coordination have two or more immediate con-
stituents, which are syntactically equivalent units joined in a
structure which functions as a single unit.

Construction of A Test of Sentence Meaning

"A Test of Sentence Meaning" (to be referred to as ATSM) was
constructed as a diagnostic instrument for use in determining a
student's understanding of syntactic clues to literal meaning within
written standard English sentences. It was devised for use with inter-
mediate grade students who had achieved a minimum of a fifth
grade level in word recognition skills on Huelsman's Word Dis-
crimination Test.

As a diagnostic instrument Nrsti serves two basic purposes: a) it
reveals a student's strengths and weaknesses in syntactic knowledge,
and b) it presents the teacher with information for planning a pro-
gram for teaching specific syntactic skills. By indicating those syn-
tactic structures with which a student has difficulty, the test pinpoints
specific skills that need to be taught to the students.

ATSM measures the student's ability to handle selected aspects
of the four types of syntactic structure which are described as basic
by Francis. In this view, all syntactic structures in sentences are mani-
festations of one or more of these types. Reading a sentence requires
recognition of the relationship indicated in one or more of these
structural types; and in actual sentences, structures of one type may
be included in a structure of another type. For example, a structure
of predication (clause) may include one or more structures of modifi-
cation.

Francis lists five devices by means of which grammatical mean-
ing is indicated: word order, prosody, function words, inflections,
and derivational contrast. ATSM employed instances of all these ex-
cept prosody, which refers to suprasegmental components that appear
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in speechstress, pitch, and juncture. As a silent reading test, this
instrument is not appropriate nor does it attempt to measure clues
to meaning given by particular speech intonational patterns.

Two systems of grammatical description were used in develop-
ing the test. The Francis version of structural grammar was used to
isolate the types of syntactic structure which were selected for testing.
This approach assumes that part of the comprehending process is the
derivation of meaning from patterns of syntactic structures which
may appear as part of sentences.

A transformation-generative theory of grammar was used in
developing the test items for the specific skills. This system of gram-
mar holds that the actual sentences of discourse are generated from
kernel sentences and that certain pairs of grammatical structures can
be used to denote the same meaning. Test items utilizing this theory
were devised by factoring sentences into their underlying kernels and
by comparing transformations with equivalent meanings.

In order to be sure that a student's errors were due to a lack of
knowledge of standard written English, the lexical content and in-
ternal punctuation of the sentences within the test items were con-
trolled to keep these aspects of language from interfering with the
student's ability to deal with syntactic structures of standard written
English.

To help insure that the student was familiar with the lexical or
dictionary meaning of the words used in the test items, the words
used in the test were limited to the most frequently used words as
they occurred in the word lists of Dale, Thorndike and Lorge, and
Rinsland.

Selection of specific skills. Francis' classification of the grammat-
ical structures of English was used as a basis for organizing the types
of grammatical structures included in ATSM. Research in readability
and writings by linguists were investigated for clues to the types of
grammatical constructions that might cause problems in reading
comprehension.

An initial list of twenty-seven types of grammatical structures
was complied from those structures that various researchers had sug-
gested as causes of problems in reading comprehension. This list
was reduced to seventeen structures that appeared to be representa-
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tive of basic English syntactic structures and which were adaptable
to a multiple choice question format. The classification of these
structures into the categories of structures of modification, structures
of predication, structures of complementation, and structures of co-
ordination is presented in Table 1. In addition to these four cate-
gories a fifth category was added for combinations of structures. (See
Appendix for sample items for each of the seventeen structures of
ATSM.)

TABLE 1

CLASSIFICATION OF TIIE 17 SPECIFIC SYNTACTIC STRUCTURES

INCLUDED IN ATSM WITHIN FRANCIS. CATEGORIES OF
ENGLISH GRAMMATICAL STRUCTURES

I. Structures of Modification:
prepositional phrase as noun, verb, or sentence
complex sentence where relative clause modifies
complex sentence when relative clause modifies
complex sentence where relative clause modifies
complex sentence with two relative clauses

H. Structures of Predication:
passive voice in simple sentence
passive voice in complex sentence where relative clause

contains passive
recognition of transformations of nominalizations into active

verbs

modifier
subject
object
object of preposition

III. Structures of Complementation:
direct object/indirect object sequence
direct object/objective complement sequence
subjective complement embedded as modifier

IV. Structures of Coordination:
sentence with coordination of phrases
sentence with coordination of subordinate clauses
sentence with coordination of independent clauses
elliptical structures of coordination

V. Combinations of Structures:
included clauses as modifiers, subjects, or complements
combinations of structures
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Format of test items. The ability to discriminate between sen-
tence structures that had the same or different meanings was used
as the underlying principle for developing the format of test items.
In arriving at the correct answer or answers to an item a student had
to differentiate between the choices that gave a different meaning
and those that gave the same meaning, wholly or in part. Four types
of multiple-choice items were derived from this principle (see
Table 2).

To produce a meaning-oriented test rather than a usage-oriented
test, all of the possible choices were grammatical, even the distractors
those possible choices that were incorrect.

In developing test items, specific syntactic structures were mea-
sured within the context of sentences. Lexical units from the original
sentence of each item were included in the distractors of that item;
but changes in word order, inflectional endings, derivational affixes,
and/or function words were used to indicate meanings different from
the meanings of the original sentence or the kernel sentences of the
original sentences.

Format 1 and Format 2 items were both designed to measure
the student's knowledge of transformationE that gave equivalent
meanings. In a Format 1 item the student had to find the transforma-
tion that had the same meaning as the given underlined sentence.
In Format 2 items the student was given four sentences, three of
which were transformations of one another and denoted the same
meaning. The fourth sentence utilized the vocabulary of the other
three sentences but denoted a different meaning. The student was to
determine which sentence had a meaning different from that of the
other three sentences.

Format 8 and Format 4 items were designed to measure the stu-
dent's knowledge of kernel sentences within certain subordinate and
coordinate constructions. In a Format 8 item the student was re-
quired to find the two sentences that said something true about the
given underlined sentence. This format involved the ability to
analyze a given structure into its basic kernel sentences. Without a
knowledge of the correct kernel sentences a student would not know
the correct meaning of the larger structure. Format 4 items required
a student to find the two smaller sentences that gave the whole
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TABLE 2

THE FOUR TYPES OF FORMAT FOR TEST ITEMS

Format 1
Directions:
Choose the one sentence that has the same meaning as the underlined sentence.

The man gave the boy a puppy.

a. The man gave away the boy's puppy.
b. The man gave a puppy to the boy.
c. The boy gave a puppy to the man.
d. The man gave a puppy away for the boy.

Format 2
Directions:
Three of the four sentences below have the same meaning. Choose the one sell
tence that has a different meaning.

a. Mother gave the baby the bottle.
b. The baby was given the bottle by mother.
c. The baby gave mother the bottle.
d. The bottle was given to the baby by mother.

Format 3
Directions:
The underlined sentence can be made into smaller sentences. Choose two sell
tences that say something true about the underlined sentence.

Mary saw the boy who ate the pie.

a. The boy saw Mary eat the pie.
b. The boy ate the pie.
c. The boy saw Mary.
d. Mary ate the pie.
e. Mary saw the boy.

Format 4
Directions:
Choose the two sentences that combine to give the complete meaning of the
underlined sentence.

Bob and Don ate the bread and jelly.

a. Bob and Don ate the bread.
b. Bob ate the bread and jelly.
c. Don ate the bread.
d. Bob and Don ate the jelly.
e. Don ate the jelly.
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meaning of the original sentence. Again, the student had to find the
kernel sentences that gave the meaning that was equivalent to the
original sentence.

Determination of number of items. By using the law of chalice
probability a procedure was developed for evaluating a student's
ability on a group of six multiple-choice items. Depending on the
number of items answered correctly, a student's knowledge of each
skill was ranked good, fair, or poor.

Content Validity

It should be realized that the results of this study depended
fundamentally on the appropriateness of the items used and how
well each item fit the grammatical classification for which it was
written.

To establish content validity for xrsm the test items were sub-
mitted to three linguists who independently evaluated each item.
The following criteria were used in judging each item: 1) Each item
was to be in fact a structure of the type supposedly being tested. 2)
All sentences within a test item were to be natural sentences such
as might reasonably occur in normal discourse. 3) In test items de-
signed to check the student's knowledge of kernel sentences within
larger sentences, the denotative meaning of the "correct answers"
was to be in accord with the denotative meaning of the lead sentence
and the denotative meaning of each "incorrect answer" was not to be.
4) In test items designed to check the student's knowledge of trans-
formations with equivalent meanings, the transformations were to
denote equivalent meanings and the incorrect answers were to de-
note a different meaning.

The first draft of ATSM contained 102 test items with six items
constructed for each of the seventeen grammatical structures. Four
additional items, used as samples in the test directions, were also
included for evaluation. After the judges had evaluated the items,
nineteen were revised in accordance with the recommendations
and none were omitted.
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A Test of Sentence Meaning

The seventeen specific grammatical structures included in the
test were divided into three sections of approximately the same
length so that each could be administered as a separate subtest.

In organizing the test all six items measuring a specific syntactic
structure were grouped together. The correct answer or answers for
each test item were randomly assigned within the group of answers
for that test item by using a table of random numbers.

The initial screening device, Huelsman's Word Discrimination
Test, and the three parts of ATSM were administered to 487 boys and
girls in the fifth, sixth, seventh, and eighth grades from disadvantaged
area schools and middle-class area schools. After the exclusion of
the students who failed to complete ATSM or who failed to reach the
5.0 reading level on the screening device, data for 421 students were
available for analysis.

Reliability

Reliability coefficients using the Kuder-Richardson Formula 20
were computed for all 102 items for each of the four grades and the
total test sample. This formula measures the internal consistency of
the test, and the intercorrelations of the items is the essential source
of this kind of reliability.

The reliability coefficients for ATSM ranged from .95 for grade
five to .89 for grade eight (see Table 8). These coefficients were

TABLE 3

RELIABILITY COEFFICIENTS, STANDARD DEVIATIONS, AND STANDARD

ERRORS OF AT8A4 FOR EACH GRADE AND TOTAL TEST SAMPLE

Grade
Reliability
Coefficient

Standard
Deviation

Standard
Error

Gmde 5 .95 18.04 5.6
Grade 6 .90 13.00 5.7
grade 7 .91 12.75 5.3
Grade 8 .89 10.77 4.8
Total Sample .94 16.22 5.4
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considered to represent a satisfactory level of reliability for ATSM,
since the reliability coefficients of standardized tests usually range
within .80s and .90s.

Grade Averages for Total Test

As is generally expected, students at higher grade levels achieved
higher scores on the total test and on each of the seventeen struc-
tures of ATSM than students at lower grade levels. The grade averages
for the total test increased from the fifth grade to the eighth grade

TABLE 4

AVERAGE NUMBER OF ITEMS CORRECT FOR EACII GRADE'

Average Number of
Grade Items Correct

5 60

6 66
7 73
8 81

'ATSNI included a total of 102 items.

with the eighth grade students correctly answering about twenty-one
more items than the fifth grade students. The mean percent correct
increased from the fifth grade to the eighth grade for each of the
seventeen structures of ATSM. These results serve to lend further
support for the validity of ATSM.

Analyses and Results

Analyses of the students' mistakes indicate that a number of
syntactic features were related to the students' inability to derive
the appropriate meaning from sentences. During the test adminis-
tration some of the students regressed to earlier reading habits by
vocalizing the test items. This occurrence might further indicate
the students' need for intonation clues in the derivation of meaning
in written material.
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Complex sentences in which a relative clause interrupted the
subject-verb-object sequence of the independent clause were more
difficult for the students to understand than complex sentences whose
basic components were not separated. In deriving the meaning of
complicated sentences some students mistakenly thought that a
coincidental noun-verb-noun sequence of words was a subject-verb-
object sequence and thus a kernel sentence of the larger sentence.

Some students did not distinguish between denotated literal
meanings and implied meanings. Other errors indicated also that
some students did not understand the semantic and/or the syntactic
meaning of various function words, including simple and compound
prepositions, correlatives, and relative pronouns.

The test served its diagnostic purpose by indicating those syn-
tactic structures with which an individual student had difficulty.
This information enabled the teacher to plan a specific program for
those students who needed additional help.

APPENDIX
SAMPLE ITENtS FOR THE SEVENTEEN GRAMMATICAL STRUCTURES INCLUDED IN ATSNI

I. Structures of Modification
Directions: Choose two sentences that say something true about the under-

lined sentences.

Prepositional phrase as noun, verb, or sentence modifier:
Jane gave the cooky behind the jar to the boy.

a. Jane gave the boy the cooky.
b. The giving of the cooky was behind the jar.
c. Jane was behind the jar.
d. The cooky was behind the jar.
e. The boy was behind the jar.

Complex sentence where relative clause modifies subject:
The boy to whom she gave the rabbit climbed through the hole in

the fence.

a. The boy climbed through the hole in the fence.
b. The boy gave her the rabbit.
c. The rabbit climbed through the hole in the fence.
d. She gave the rabbit to the boy.
e. She climbed through the hole in the fence.

65



MARCUS

APPENDIX (Continued)
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Complex sentence where relative clause modifies object:
The dog frightened the child whom the workman was protecting.

a. The workman was protecting the dog from the child.
b. The child was frightened by the workman.
c. The dog was protecting the child from the workman.
d. The workman was protecting the child.
e. The dog frightened the child.

Complex sentence where relative clause modifies object of preposition:
The uncle of the boys who were swimming in the river drowned in a

boat accident yesterday.

a. The uncle drowned in a boat accident yesterday.
b. The boys were swimming yesterday.
c. The boys were swimming in the river.
d. The boys drowned in a boat accident in the river.
e. The boys drowned while swimming in the river.

Complex sentence with two relative clauses:
The woman whom Uncle Robert admired handed the gift to the doctor

whom she visited.

a. The woman visited the doctor.
b. Uncle Robert admired the gift.
c. Uncle Robert admired the woman.
d. Uncle Robert handed the gift to the woman he admired.
e. The doctor visited the woman.

II. Structures of Predication

Directions: Three of the four sentences below have the same meaning.
Choose the one sentence that has a different meaning.

Passive voice in a simple sentence:
a. He gave the candy to the lady.
b. He was given the candy by the lady.
c. The lady gave him the candy.
d. The candy was given him by the lady.

Directions: Choose two sentences that say something true about the under-
lined sentence.

Passive voice in complex sentence where relative clause contains passive:
The men who were attacked by the police ran around the corner.
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APPENDIX (Continued)

a. The police ran around the corner.
b. The men ran around the corner.
r. The men attacked the police.
d. The police were attacked.
e. The police attacked the men.

Directions: Three of the four sentences below have the same meaning.
Choose the one sentence that has a different meaning.

Recognition of transformations of nominalizations into active verbs:
a. Bob's instructions to her were to arrange for the wedding's quick

conclusion.
b. Bob instructed her to quickly conclude the wedding arrangements.
c. Bob instructed her to quickly conclude the arrangements for the

wedding.
d. Bob's instructions to her were that the wedding arrangements were

to be brought to a quick conclusion.

III. Structures of Complementation

Directions: Choose the one sentence that has the same meaning as the
underlined sentence.

Direct object/indirect object sequence.
He brought the woman her son.

a. He brought the woman with her son.
b. He brought the woman and her son.
c. He brought the woman to her son.
d. He brought her son to the woman.

Directions: Choose two sentences that say something true about the under-
lined sentence.

Direct object/objective complement sequence:
The committee appointed her brother president.

a. The president appointed her brother.
b. The committee appointed her brother to be president.
c. The committee and the president appointed her brother.
d. The committee appointed her.
e. The committee appointed her brother.
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APPENDIX (Continued)

Subjective complement embedded as modifier:
The old man outside owns a small cat.

a. The old man owns a small cat.
b. The old man's cat is outside.
c. The old man is outside.
d. The cat that the old man owns is outside.
e. The old man owns the small cat outside.

IV. Structures of Coordination

Directions: Choose the two sentences that combine to give the complete
meaning of the underlined sentence.

Sentence with coordination of phrases:
Jane and Tom ran and jumped along the road.
a. Jane jumped along the road.
b. Jane ran and jumped along the road.
c. Tom ran along the road.
d. Tom jumped along the road.
e. Tom ran and jumped along the road.

Directions: Choose two sentences that say something true about the under-
lined sentence.

Sentence with coordination of subordinate clauses:
The horse jumped because he saw the snake and because the rider
frightened him.

a. The rider frightened the snake.
b. The horse saw the snake.
c. The snake frightened the rider.
d. The rider frightened the horse.
e. The rider saw the snake.

Compound sentence:
She is not only intelligent, but she is also beautiful.

a. She is not intelligent.
b. She is not intelligent, but she is beautiful.
c. She is beautiful.
d. She is only intelligent.
e. She is intelligent.
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APPENDIX (Continued)

Elliptical structures of coordination:
Anne asked Jane to come at six and Mary at noon.

a. Anne asked Jane to come at six and at noon.
b. Anne asked Mary at noon.
c. Jane was to be at Mary's at noon.
d. Anne asked Jane to come at six.
e. Anne asked Mary to come at noon.

V. Combinations of Structures
Directions: Three of the four sentences below have the same meaning.

Choose the one sentence that has a different meaning.

Induded dauses as modifiers, subjects, or complements:
a. Everyone knows that he is a liar.
b. That he is a liar everyone knows.
c. He is a liar that everyone knows.
d. Everyone knows he is a liar.

Directions: Choose two sentences that say something true about the under-

lined sentence.

Combinations of structures:
Mary complained that no one was helping her dear off the tables in

the dining room since the group decided that Betty should be relieved

of housekeeping duties because she cooked the meals.

a. The group decided to help Mary dear off the tables.
b. Mary cooked the meals.
c. Mary was relieved of her housekeeping duties.
d. Mary complained that no one helped her dear the dining room

tables.
e. The group decided to relieve Betty of housekeeping duties.
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What Do Diagnostic Reading Tests
Really Diagnose?

CAROL K. WINKLEY
Northern Illinois University

IN RESPONSE to the question "What is a good diagnostic reading test?"
the answer frequently given is "There is none!" If the inquirer is
seeking a single instrument equally appropriate for all levels and
suitable for locating problems in all skill areas, the response is, no
doubt, a valid one. Yet, there is a need for instruments that class-
room teachers can use to supplement their judgments based on diag-
nostic teaching and that clinicians can use to pinpoint areas when
conducting a clinical diagnosis. What is available?

In order to answer this question, a study was made of nine read-
ing tests, including those planned for both individual and group ad-
ministration, which are claimed to be chiefly diagnostic instruments.
Tides of the tests examined are found at the top of the columns in
Table 1. The first entry across the table provides information re-
garding the grade and/or reading levels for which the test was in-
tended. The second entry indicates whether the test must be given
individually or whether it can be used in a group situation. A careful
analysis of each subtest and its stated or implied purpose revealed
that these nine instruments contained subtests for the following:

1. Measuring potential reading level.
2. Measuring silent and oral reading performance.
3. Estimating independent and instructional reading levels.
4. Identifying inhibiting factors.
5. Determining chief area of skill deficiency.
6. Determining technique of word identification.
7. Locating word recognition difficulties.

The author wishes to acknowledge the assistance of Benita Vyverberg, grad.
uate assistant, in collecting the data for this study.

rye

64



1V1NKLEY 65

It is clear that no common definition of a diagnostic reading test is
held by the authors of these tests, nor have the various authors had
similar purposes in mind as they developed their tests.

Assessments of Potential Reading Level

Six instruments contain subtests purporting to estimate the
child's potential level of reading achievement. Three general types
of activities were utilized by the various authors:

1. Listening comprehension of paragraphs read aloud by the
teacher (D), (Sp).

2. Selecting appropriate meanings of words presented orally
(GM), (St I), (St II).

3. Selecting word opposites as words are read aloud (B).
No doubt the subtests described are included in these diagnostic
batteries to enable the teacher to easily determine whether each child
is disabled in reading (reading at a level significantly below his abil-
ity level).

Measures of Silent and Oral Reading

Two instruments, (GM) and (Sp), provide a subtest of Oral
Reading while the Durrell Analysis of Reading Difficulty includes a
subtest of "Silent Reading" in addition to "Oral Reading." In each
instance, successive paragraphs, each increasing in difficulty over the
previous one, are read. As a measure of unaided recall, the child
retells each story to the examiner in the "Silent Reading" section of
Dune 11's test. A simple comprehension check follows each paragraph,
except in the Gates-McKillop battery.

These subtests appear to have three possible purposes: 1) to
provide an opportunity to record and analyze types of oral reading
errors; 2) to make it possible to compare difficulties in silent reading
with those in oral reading, as in Durrell's test; and 3) to make it
possible to compare reading achievement with some measure of
ability in order to determine whether a child is truly disabled in
reading.
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TABLE 1

AN ANALYSIS OF SUBTESTS OF DIAGNOSTIC READING TESTS

Bond. Balm, &
Hoyt, Silent
Reading Diagnostic
Tests (BBH)

Botel Reading
Inventory (B)

Durrell Analysis of
Reading Difficulty
(D)

Gates.Maillop
Reading Diagnostic
Tests (GNI,

I. Reading and 'or
Grade Levels

Reading Levels
2.6

Not Stated-
Probably PP-6

Nonreader to
6th Level

Probably Non-
reader to 6th

2. Method of Ad-
ministration

Group Individual &
Group

Individual Individual

3. Subtests Measur-
ing Potential
Reading Level

Word Opposites
Listening Test

Listening COM.
prehension

Oral Vocabulary

4. Subtests Measur-
ing Silent &
Oral Reading

%Vold

Silent Reading
Oral Reading

Oral Reading

5. Subtests Esti-
mating Inde-
pendent &
Instructional
Reading Levels

Recognition
Test (PP-4)

Word Opposites
Test

6. Subtests Identi
lying Inhibiting
Factors

Visual Memory of
Words (primary)

Visual Memory of
Words (inter-
mediate)

Hearing Sounds
in Words

Learning to Hear
Sounds in
Words

Phonic Spelling
of Words

Spelling Test

Auditory Dis-
crimination

Auditory Blending
Spelling

7. Subtests to Deter-
mine Area of
Skill Deficiency

Word Opposites
Tests (reading
and listening)

Oral Vocabulary

8. Subtests to Deter-
mine Technique
of Word
Identification

Consonant Sounds
Consonant Blends
Consonant Digraphs
Rhyming Words
Long & Short

Vowels
Other Vowel Sounds
Number of

Syllables
Accented Syllables
Nonsense Words

Word Recogni-
don & Word
Analysis

Letters

Hearing Sounds
in Words

Sounds of
Letters

Phonic Spelling
of Words

Words: Flash
Presentation

Words: Untimed
Presentation

Phrases: Flash
Presentation

Recognizing&
Blending Com-
mon Word Parts

Giving Letter
Sounds

Naming Capital
Letters

Naming Lower-
case Letters

Nonsense Words
Initial Letters
Final Letters
Vowels
Auditory Blending
Syllabication

9. Subtests to
Locate Word
Recognition
Difficulties

Words in Isolation
Words in Contact
Visual-Structural

Analysis
Syllabication
Word Synthesis
Beginning Sounds
Ending Sounds
Vowel & Canso-

nant Sounds
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TABLE 1 (CONTINUED)

McCullough Word
Analysis Tests (Mc)

Rome 11Chall
Diagnostic Reading
Tests (RC)

Spache, Diagnostic
Reading Scales (Sp)

Stanford Diagnostic
Reading Test,
Let el 1 (St I)

Stanford Diagnostic
Reading Test,
Level II (St 11)

4th Level &
above

Levels 2.6 Elementary
School Levels

Grades 2, 3, & 42 Grades 42. 5, 6.
7, & 8r

Group Individual Individual Group Group

Reading Passages
(listening)

Vocabulary
(oral)

Vocabulary
(oral)

Reading Passages
(oral)

Word Recognition
Reading Passages

(oral)

Auditory Dis-
crimination

Vocabulary
(oral)

Reading
Comprehension

Vocabulary
(oral)

Reading Couipre-
hension
a. Literal
b. Inferential

Rate of Reading
Word Recog-

nition

Initial Blends
& Digraphs

Phonetic Dis-
crimination

Matching Letters
to Vowel
Sounds

Sounding Whole
Words

Interpreting Pho-
netic Symbols

Dividing Words
Into Syllables

Root Words in
Affixed Forms

Single Consonants
& Combinations

Vowel Sounds
Rule of Silent "e"
Vowel Combina-

tions
Syllabication

Consonant Sounds
Vowel Sounds
Consonant Blends
Common Syllables
Blending
Letter Sounds

Syllabication
Beginning &

Ending Sounds
Blending
Sound Dit-

crimination

Syllabication
Sound Dis-

crimination
Blending
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Estimates of Independent and Instructional Levels

Recognizing the necessity for teachers to be able to locate and
then provide instruction at the appropriate levels, both Botel and
Spache include subtests in their diagnostic batteries to be used to
estimate independent and instructional levels. Each author includes
graded word lists and specific criteria to be applied in estimating
reading levels. Spache also includes graded reading passages for the
child to read aloud while Botel incorporates a "Word Opposites
Reading Test" into his battery. The remaining authors of diagnostic
reading tests make no provision for determining the actual reading
levels of the pupils taking their tests.

Identifiers of Inhibiting Factors

Inhibiting factors are those characteristics of the child and/or
the home and school environment which are preventing normal
progress in reading. Correcting or alleviating them will make it
possible for the child to learn to read with greater ease, but the
reading difficulty itself must still be identified and skill deficiencies
eliminated through remedial teaching.

Both the Durrell Analysis of Reading Difficulty and the Gates-
McKillop Reading Diagnosic Tests contain subtests of certain visual
and/or auditory aptitudes. The administration of three subtests of
the Durrell battery makes it possible to determine whether a child
has strengths or weaknesses in both visual and auditory skills. At
the primary level the subtest "Visual Memory of Words" provides
an evaluation of a child's ability to select a word, seen in a brief
exposure using a tachistoscope, from several words of similar con-
figuration. "Hearing Sounds in Words" is a subtest requiring the
child to select the word printed in the test booklet that begins, ends,
or begins and ends with the same sound(s) heard in words pro-
nounced by the examiner. An analysis of the child's errors on a third
subtest ("Spelling Test"), will often disclose additional information
concerning the child's relative use of visual memory and phonic prin-
ciples in writing words having both regular and irregular spelling.

Three similar subtests, which are much more difficult, are
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provided for students reading at the intermediate grade levels: 1)
"Visual Memory of WordsIntermediate," which requires the child
to write the word seen in a brief tachistoscopic exposure; 2) "Phonic
Spelling of Words," in which the child is asked to spell words just
as they sound (credit is given for any type of phonetic spelling); and
3)"Spelling Test." In order to identify visual and/or auditory
strengths and weaknesses, the same types of comparisons can be made
as those suggested at the primary level.

In the Gates-McKillop battery, three subtests of auditory skills
are found: 1) "Auditory Discrimination"; 2) "Auditory Blending";
and 3) "Spelling." With a sample of fourteen items, the child is asked
to tell whether two words pronounced by the examiner are the same
or different words. As an indication of a child's auditory blending
ability, he is asked to pronounce as a whole a word which he has
heard the examiner say part by part. On the spelling test the words
are spelled aloud by the child to enable the examiner to determine
whether the child spells letter by letter or by phonic elements.

"Auditory Discrimination" is also a subtest of the Stanford
Diagnostic Reading Test, Level 1. The format of this test differs
from that of the two tests of auditory discrimination mentioned
earlier, thus making it possible to administer the test to groups. After
the teacher pronounces two words, the child makes an X through B
in his test booklet if the words begin the same, through E if they end
the same, and through M if the middle sounds are the same.

Determiners of Chief Area of Skill Deficiency

In making a diagnosis of a child's reading difficulties, per se, the
diagnostician's first task is to determine the chief area of skill defi-
ciency as being in word recognition, vocabulary or word meanings,
quality of comprehension, or rate of comprehension. It is estimated
that 90 to 95 percent of the children who have trouble with reading
have deficiencies in the area of word recognition, deficiencies which
in turn affect obtaining the meanings of the words, understanding
what is read, or the speed of reading. This statement means that 5 to
10 percent of disabled readers will not have any major problems in
the area of word recognition and can be expected to have as their
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chief area of weakness either vocabulary, comprehension, or rate.
Do diagnostic reading tests help to determine a child's chief area of
skill deficiency?

There are subtests in four of the diagnostic instruments exam-
ined which will give the diagnostician some help. The remaining
test batteries have subtests in one skill area only---word recognition.
Each of the four instruments mentioned above includes some mea-
sure of vocabulary but only the Stanford Diagnostic Reading Tests
include subtests of comprehension and rate.

The Stanford tests and the Gates-McKillop Reading Diagnostic
Tests each include a listening test of vocabulary described earlier as
a measure of potential reading level. The child is required to do no
reading. Thus information regarding his knowledge of word mean-
ings which is not hampered by inability to attack unknown words
met in silent reading is provided. If the grade score appears to be
low in comparison with the child's performance on various word rec-
ognition subtests, there may be evidence that vocabulary should be
considered the child's chief problem area.

The "Word Opposites Tests" (Reading and Listening) of the
Botel Reading Inventory are not so much measures of comprehen-
sion, as the author states in his manual, as they are tests of vocabulary
or knowledge of word meanings. He suggests that a comparison of
scores obtained when the test is read silently with scores earned when
the teacher reads the words aloud would help to identify those pupils
whose reading performances were significantly lower than their po-
tentials. However, these tests can serve another purpose. If the listen-
ing score is considerably higher than the reading score, the child can
he suspected to be weak in word recognition rather than vocabulary.

In the "Reading Comprehension" subtests of the Stanford Diag-
nostic Reading Tests, numbered blanks appear in paragraphs which
the child reads silently, selecting from four choices the word that
belongs in each space. Level two contains a subtest, "Rate of Read-
ing," in which children are timed in reading content of uniform diffi-
culty and selecting an appropriate word from three choices in every
third line to fit the meaning of the sentence. After the raw scores
have been converted to stanines, the stanine ratings can be compared.
A difference of two or more stanines between subtests is indicatiie
of a possible area of skill deficiency.
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Compared with word recognition, few disabled readers have
major difficulties in the areas of vocabulary, comprehension, and
rate. Those students who do have trouble in these areas are most
frequently found at the junior and senior high levels. Nevertheless,
instruments are needed to determine whether a child's vocabulary
difficulties are due to a lack of understanding of prefix and suffix
meanings, not knowing multiple meanings of words, or lack of dic-
tionary skills. There are none. The same situation exists when one
looks for a diagnostic test of "Rate." There is no test to determine a
child's flexibility of speed when reading for different purposes, for
example.

The only diagnostic reading test to provide a breakdown of the
child's comprehension skills was the Stanford Diagnostic Reading
Test, Level II. About half of the items test literal comprehension,
and the remaining items check inferential comprehension. When one
comprehension score is two or more stanines below the other score
the child may need remedial instruction in that area of comprehen-
sion. The examiner still will not know whether the child needs help
in understanding main ideas of selections, in understanding se-
quence, or in recalling facts or details, for example, even though he
has been found weak in literal comprehension. Neither are subskill
deficiencies identified in the broad area of inferential comprehension.

Determiners of Technique of Word Identification

All of the diagnostic instruments that were examined contained
subtests, listed in Table 1, which assessed a variety of word recogni-
tion skills. Not all of the tests included subtests of instantaneous
word recognition which could then be compared with another sub-
test in which the child was given sufficient time to use his phonic and
structural analysis skills to attack the words not recognized at sight.
Such a comparison makes it possible for the examiner to determine
not only the size of each child's sight vocabulary but the extent to
which he can use various word recognition skills. If the child's
knowledge of phonic and structural analysis skills has not developed
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TABLE 2

PRETEST' LEVELS OF SIMMS ON DIAGNOSTIC READING TESTS

1. Locating grapheme presented visually in written words.
2. Isolating a sound heard in a spoken word.
3. Selecting words from several presented auditorally that contain a certain

sound.
4. Naming letters.

(D) Letters (consonants & vowels)
(GM) Naming Capital Letters (consonants & vowels)
(GM) Naming Lowercase Letters (consonants & vowels)

5. Selecting grapheme (from several) representing sound in word pronounced
by examiner.
(BBH) Beginning Sound (consonant combinations)
(BBH) Ending Sounds (vowels)
(BBH) Vowel and Consonant Sounds
(GM) Initial Letters (consonants)
(GM) Final Letters (consonants)
(GM) Vowels
(Mc) Initial Blends & Digraphs
(Mc) Matching Letters to Vowel Sounds
(ST I) Blending (consonants, consonant combinations, & vowels)

6. Selecting printed word containing phoneme heard in word.
(BBH) Words in Context
(D) Hearing Sounds in Words (consonants & consonant combinations)
(GM) Nonsense Words (consonants, consonant combinations, & vowels)
(Mc) Phonetic Discrimination (vowels)

7. Selecting grapheme standing for sound in name of a pictured object.
(BBH) Words in Isolation (consonants, consonant combinations, & vowels)
(ST I) Beginning and Ending Sounds (consonants, consonant combina-

tions, & vowels)
7a. Selecting word containing a different grapheme from that representing a par-

ticular phoneme in a written word.
(Mc) Interpreting Phonetic Symbols

(ST I) Sound Discrimination
(ST II) Blending

8. Writing grapheme representing sound heard in word pronounced by exam-
incr.

(B) Consonant Sounds
(B) Consonant Blends
(B) Consonant Digraphs
(B) Long & Short Vowels
(B) Other Vowel Sounds
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(D) Phonic Spelling of Words (consonants, consonant combinations,
vowels, & vowel clues)

(Sp) Letter Sounds (consonants & vowels)
9. Giving sound represented by letter.

(D) Sounds of Letters (consonants & consonant combinations)
(GM) Giving Letter Sounds (consonants & vowels)
(RC) Single Consonants & Combinations
(RC) Vowel Sounds
(Sp) Consonant Sounds
(Sp) Consonant Blends

10. Pronouncing unknown words.
' (B) Rhyming Words
(B) Nonsense Words (consonants, consonant combinations, vowels, &

vowel clues)
(GM) Blending Words Parts (consonants, consonant combinations,

vowels, Sc vowel clues)
(Mc) Sounding Whole Words (consonants, consonant combinations,

vowels Sc vowel clues)
(RC) Short Vowel Sounds
(RC) Rule of Silent "e"
(RC) Vowel Combinations
(Sp) Vowel Sounds
(Sp) Common Syllables (consonants & vowels)
(ST II) Blending (consonants & vowels)

'Variations of behavior called for in Pretest Step.
NOTE: Pretest Steps are taken from Wink ley, Carol K., "Why Not an Inten

sive-Gradual Phonic Approach," Reading Teacher, 23 (April 1970), 611-617, 620.

to a point where he can use these skills in attacking unknown words,
he has not yet acquired them and needs further instruction.

Subtests providing the opportunity to compare flash presenta-
tions of words with untimed presentations are found in three diag-
nostic batteries, (D), (GM), and (Sp). A hand tachistoscope is used in
the first two instruments whereas the examiner merely checks words
that a child recognizes instantaneously as he reads lists of words in
Spache's "Word Recognition" subtest. In each instance the child is
given more time to carefully analyze any word not recognized at
sight.
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Locators of Phonic Problems

All of the diagnostic reading tests analyzed contained three or
more subtests of word recognition skills. (See Table 1.) In order to
evaluate each test battery as it would function in the identification
of a child's chief skill deficiencies in word recognition, two steps
were taken. First, the pretest steps listed in Table 2 were used to de-
termine the level of understanding required of a child to perform
successfully on any subtest. Second, each subtest of phonic skills was
then categorized at the pretest level that most nearly approximated
the behavior expected of the testee.

An examination of Table 2 reveals that no subtests were catego-
rized at the lowest three pretest steps. Examples of such behaviors
are often called for as a part of a readiness evaluation. Subtests re-
quiring naming of capital and/or lowercase letters are found on the
Durrell Analysis of Reading Difficulty and the Gates-McKillop Read-
ing Diagnostic Tests.

Selecting the written representation or grapheme (from a group
of four or five letters) corresponding to a sound heard in a word
pronounced by the examiner is a common response required on
group instruments. However, four subtests of the Gates-McKillop
Reading Diagnostic Tests, an individual battery, called for a similar
behavior. An interesting variation of this technique of requiring the
child to match grapheme to phoneme is found in the "Blending"
subtest of the Stanford Diagnostic Reading Test, Level 1. The
teacher pronounces a word, such as trick, for which the child is to
select the appropriate beginning, middle, and ending from two
choices for each.

Example: 0 tr
br

xQ i ch
e C) ck

Pretest Step 6 is only a slight variation of Step 5 requiring th.:
pupil to select a printed word in which the letter appears, instead of

a single grapheme, that stands for a particular phoneme (or pho-
nemes) heard in a word pronounced by the diagnostician. A subtest
of this type, "Hearing Sounds in Words," appears in the Durrell
Analysis of Reading D;fficulty. The "Phonetic Discrimination" sub-
test of the McCullough Word Analysis Tests differs slightly because
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the pupil must identify the stimulus words such as "blow", himself,
and then find the word among four choices in which he hears the
sound of the underlined letters.

Example: out not horse old

The absence of an auditory stimulus increases the difficulty of this
exercise. A subtest in the Gates-NIcKillop battery is somewhat differ-
ent, also, because the child is directed to select from four nonsense
words printed in his test booklet the one pronounced by his teacher.
For example, the teacher might say, "spa n'es'." These spellings
appear in the test booklet: spiness stinacc spiss squents

At a higher level pretest step, where pictures supplant the audi-
tory stimuli, the ch;ld is asked to find the grapheme(s) representing
the sound(s) heard in the name of a pictured object. A subtest of the
Stanford Diagnostic Reading Test, Level 1, utilizes this technique.
The child selects the two- or three- letter combination standing for
the sounds heard at the beginning or the end of the word represented
by the picture. The subtest entitled "Word in Isolation" of the Silent
Reading Diagnostic Tests calls for selecting an entire word to go
with a picture. The test differs from the ordinary vocabulary test at
the primary level in that the foils are not all real words but represent
beginning, ending, middle, or orientation errors that a pupil might
m The key for scoring is coded to enable the teacher to classify
the types of incorrect choices made by each child.

Like Pretest Steps 5, 6, and 7, Pretest Step 8 is more closely
related to spelling than reading. The child is required to recall the
grapheme representing a phoneme heard in a word, a task which is
a spelling skillnot a reading skill. Only to the extent that word
pronunciation and spelling are related can these tests be considered
valid measures of a child's use of phonics in pronouncing unknown
words.

In the Botel Reading Inventory, the child writes the grapheme
representing the phoneme heard at the beginning, end, or middle of
a spoken word. Spache, in his Diagnostic Reading Scales, has the
pupil write the letter representing isolated phonemes sounded by
the teacher. At the intermediate grade level the Durrell Analysis of
Reading Difficulty has a subtest requiring the students to write
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phonetically certain words not normally appearing in their vocabu-
laries, such as carpolite. Any phonetic spelling is judged correct,
even karpulight.

Giving the sound represented by a separate letter (Step 9) tests
a skill needed in reading, and yet adequate performance on this level
does not insure the child's ability to blend the sounds and accurately
pronounce an unfamiliar word. Since this is an ability that must be
checked individually, only the tests developed for individual admin-
istration include subtests requiring this behavior of t he testees [(D),
(GM),(RC),(Sp) see Table 2].

It makes sense that if a diagnostician wants to find out how well
a child uses phonic skills to pronounce an unknown word, he should
be given some unknown words to pronounce. How can the diagnos-
tician be sure he has selected unknown words? One way is to use
nonsense words like those found in subtests of the Gates-McKillop
Reading Diagnostic Tests and the Botel Reading Inventory. Several
subtests of the Roswell-Chall Diagnostic Reading Tests include real
words that are not normally in the sight vocabulary of a child at the
lower levels who is having difficulty with reading. Spache has two
subtests requiring the child to pronounce groups of letters: 1) "Vowel
Sounds," which has several four-letter words, each containing a dif-
ferent vowel letter, to be pronounced first with the long sound of
the vowel and then the short sound; and 2) "Common Syllables,"
many of which are phonograms to be pronounced in isolation.

Since any technique requiring pupils to respond verbally cannot
be incorporated into a group instrument, the authors of two group
tests have developed subtests which come close to requiring the
same behavior of the children taking the test. McCullough in her
group test includes a subtest, "Sounding Whole Words," in which
the child must select a word from three unfamiliar groupings of
letters by sounding each phonetically. As a fourth option he may put
a cross in a blank if no word in the row sounds like a word he knows.

Example: spayss trayk smay

In the "Blending" subtest of Level II of the Stanford tests, a format
similar to that in Level I is used. At this higher level however, the
teacher does not pronounce each word, but the child must sound
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the elements and blend them together to be sure he has put together
a meaningful word.

Locators of Difficulties in Structural Analysis

Compared with the number of subtests found in diagnostic
instruments that evaluate various levels of a child's phonic know-
ledge, there are relatively few tests of structural analysis skills. These
have been categorized in Table 3 under 1) Locating Root Word; 2)
Syllabication; 3) Blending; and 4) Accent. Each subtest was exam-
ined to determine whether an auditory or visual stimulus was pre-
sented, and the response required was ascertained as oral or written.

Two subtests involve locating the root word in an affixed word.
In both instances the child provides a written response to a visual
stimulus appearing in group instruments (BBH) and (Mc). In the
recent test developed by Bond, Balow and Hoyt, the child is asked to
select the root word, among three choices, from which the word
appearing in the first column was made ("Visual - Structural Anal-
ysis"). In "Root Words in Affixed Forms" (Mc), the children are
directed to circle each prefix and suffix. In some of the words, how-
ever, the part remaining when the so-called prefix is circled is not a
root word. For example, mend is not the root word of commend;
nor does invite have vite as its root word. Similar errors are noted in
the Bond, Balow, and Hoyt subtest.

Subtests of syllabication skills, found in seven of the nine
instruments, were classified on three different stimulus-response
levels. A variety of behaviors is expected of children:

1. Circling a number to show the correct number of syllables
in each word pronounced by the examiner (B);

2. selecting from three choices the correct syllabic division of
a word listed in the first column (BBH);

3. drawing a line to separate the two syllables of a word (Mc);
4. selecting the first syllable of words with one or more syllables

(St I),(St H);
5. reading multisyllabic words including compound words, af-

fixed words, and words with inflectional endings (RC); and
6. reading nonsense words of two or more syllables (B), (GM).
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To determine pupils' ability to blend the syllables and pro-
nounce a word as a whole, a similar range of types of activities
appeared on the various instruments. In response to an auditory
stimulus, where the teacher pronounces the various phonic elements
in a word separately, the child is expected to respond by pronouncing
the word as a whole. From this lowest stimulus-response level (GM),
tests of increasing difficulty and complexity appear on other batteries
(see Table 3). At the highest level the child pronounces words show-
ing that he can blend their parts [(GM), (Sp)] and also demonstrates
this ability in pronouncing the nonsense words on the Botel Reading
Inventory.

Only two subtests in Botel's inventory provide any measure of
a child's ability to determine the accented syllable. In the first, the
child circles the number that shows which syllable is accented in
each word that he hears. In the "Nonsense Words" subtest the
examiner can observe the child's ability to place the accent on the
correct syllable when pronouncing an unknown word. (Although
accent is considered a phonic skill affecting vowel sounds rather
than word structure, the subtests appeared to lend themselves to
the classification scheme used for structural analysis skills.)

Summary and Conclusions

This careful examination of subtests on nine different diagnostic
test batteries revealed the following:

1. These instruments have a variety of purposes, several of
which are not truly diagnostic in nature.

2. Most of the instruments cannot be used to determine a
child's chief area of skill deficiency. Probably, a survey
silent reading test is a better instrument.

3. It is not possible to pinpoint specific problems in the areas
of vocabulary, comprehension, or rate with these instru-
ments.

4. Although there are many subtests of word recognition skills,
most of them really evaluate spelling ability rather than
reading ability.

r, Group-administered tests are limited to silent-type activities,
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often requiring the child to listen and select or supply gra-
phemic representations of phonemic elements.

6. No single test, group or individual, assesses all subskills of
word recognition from knowledge of consonant sounds to
ability to select the accented syllable in an unknown word.

7. Skills required to unlock single syllable words are measured
more frequently than those required to attack multisyllabic
words.

8. Certain errors exist, particularly in the selection of affixed
words.

Before the decision is made to use any part of a diagnostic bat-
tery, the examiner should ask himself, "Is this test evaluating an
ability not measured better by some other instrument specifically
developed to determine intellectual capacity or reading level?" It
appears that several authors of diagnostic instruments have attempted
to be "all things to all people." Shouldn't a diagnostic reading test
be one that diagnoses the reading problem itself? Shouldn't it help
the diagnostician to find each child's strengths and weaknesses in
reading skill development? Shouldn't a diagnostic instrument pro-
vide some indication of the level to which a child's acquisition of a
specific skill has progressed? Can we be sure a child knows a phonic
skill well enough to use it in reading when he demonstrates the
ability to use it in a spelling activity?

There are all questions that must be answered by future authors
of diagnostic tests. If teaching strategy is to be determined by a care-
ful analysis of each child's performance, subtests of diagnostic instru-
ments must be constructed to pinpoint the child's difficulties in the
reading act itself.
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RESEARCH AND REFLECTION

Predicting True Reading Gains after
Remedial Tutoring
ANITA B. DAHLKE
Wisconsin State University

Part 1: The Problem, Method, and Conclusions

ONE OF the most crucial concerns in the field of education and in our
nation is that of widespread retardation in reading skills among ele-
mentary, secondary, and college students. The incidence of reading re-
tardation has been estimated by Marksheffel (21) to be from 2,500,000
to 5,000,000 children, so severely retarded in reading that they require
immediate specialized help. Although estimates vary, it is probable
that more than 10 percent of the children of average intelligence
in school are reading so inadequately that their total adjustment is
impaired (25).

Reports from clinical sources reveal a disproportionate percent-
age of seriously retarded readers among boys as compared to girls. The
range of percentages is from approximately 65 percent boys and 35
percent girls to 90 percent boys and 10 percent girls (12). In general,
research indicates that girls are better readers than boys in the pri-
mary grades but that this difference usually diminishes by sixth grade
(32).

Results of numerous studies of the relationship of reading
achievement and intelligence have led to the conclusion that intelli-
gence is a major factor in reading success at all levels. Researches by
Bond (4), Bond and Fay (5), Monroe (23), and Strang (31) show that
this relationship becomes increasingly more pronounced as popula-
tions are sampled at succeedingly higher grade levels. Even though
intelligence is related to successful achievement in reading, as it is to
all other learning, this fact does not necessarily guarantee reading
success for the child with a high IQ. Betts (2) concluded that eight
out of ten retarded readers have normal or superior intelligence.

Kottmeyer (17) states that it is not at all uncommon for bright
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pupils to develop reading disability, although most remedial readers
will be of dull normal or normal IQ.

Since mental test performance is often considered a good pre-
dictor of reading achievement, much research has been done, using
the Wechsler Intelligence Scale for Children IQ scores and/or subtest
patterns, in the area of identification of successful and unsuccessful
readers. Results of these studies have been largely inconclusive.

The use of intelligence tests for prediction has been challenged
by Harrington and Durrell (11), since reading difficulties occur among
children at virtually all intellectual levels. Consideration must also
be given to the question of whether intelligence tests measure the
important perceptual aspects of reading success and failure. In addi-
tion, IQ scores of retarded readers are often spuriously low when
measured by a group intelligence test which requires reading.

Although research has been done in the area of early identifica-
tion of children who are, or are likely to become, retarded readers,
this identification process needs to be carried one step further to
predict which retarded readers will have the greatest potential for
growth. With the vast school enrollment and the shortage of trained
reading personnel, it is an economic necessity to gear remedial in-
struction to the growth potential of the students.

There is a dearth of research studies, particularly those measur-
ing either true or residual gains rather than crude gains, which have
attempted to predict reading improvement of retarded readers after
remedial tutoring.

No studies were found which used true gains as a measure of
reading improvement, as does this study. This is a technique, de-
scribed by Lord (19), which is appropriate when a given individual
actually is a member of some natural group under consideration,
such as the retarded readers in this study. Knowledge that an individ-
ual belongs to a certain group constitutes genuine information about
that individual. Lord feels that an efficient method of estimation can
and should make use of this information.

Statement of the problem
It was the purpose of this study to attempt to predict true read-

ing gains made by retarded readers after remedial tutoring, through
the use of selected student variables.
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Independent variables utilized included IQ and subtest scores
obtained on the Wechsler Intelligence Scale for Children (35), pre-
tutoring reading levels on the individually administered Diagnostic
Reading Scales test (29), age, sex, grade placement, and parental
socioeconomic status.

Definitions

The "retarded reader," as used in this study, is an individual
who is retarded in a number of reading skills by one year or more,
if in the primary grades, or by two years or more, if older po.

"True reading gains" are distinct from observed gains made
between pre- and post-tutoring reading test scores in that a multiple
regression equation is used to overcome chance errors of measure-
ment and spurious gains. Thus the "regression to the mean" phenom-
enon, observed with raw scores, does not occur (19).

Design of the Study

The data needed to attain the purpose of this study were ob-
tained from the files of retarded readers who had been referred to the
University of Florida Reading Clinic for a diagnostic work-up and
tutoring during the years 1954-1967.

Sample

Sixty-two white subjects, fifty-two boys and ten girls, were in-
chided in the sample. They ranged in age from six years and nine
months, to 15 years and eight months and were in grades one through
eight. Any student having severe visual or auditory impairments was
automatically excluded from the study, as were those classified as
borderline or mentally defective on the Wechsler Intelligence Scale
for Children.

Each subject was tutored approximately twenty to twenty-five
hours by an experienced tutor during the University of Florida
summer reading clinic program or by a clinic staff member for an
equivalent number of hours.

Instruments

The test used to measure intelligence was the Wechsler Intelli-
gence Scale for Children (35).

90



84 DIAGNOSTIC VIEWPOINTS IN READIYG

Results of the individually administered Diagnostic Reading
Scales (29) were used as the pre- and post-tutoring reading achieve-
ment scores. Sufficient selections were available in the test booklet
so that unfamiliar material was used on the post-tutoring test.

Grade placement scores are given on the following three levels:
Instructional (Oral Reading); Independent (Silent Reading); and
Potential (Auditory Comprehension) (29).

The term "Instructional Level" is used to designate the child's
grade level in oral reading. It implies the level and quality of
reading which most teachers would find. acceptable in group
or classroom practice, and the grade level of basal or other read-
ing materials to which the child should or would be exposed in
thel typical classroom.

"Independent Level" is that grade level of supplementary in-
structional and recreational reading materials which the pupil
can read to himself with adequate comprehension, even though
he may experience some word-recognition difficulties.

The "Potential Level" indicates whether a child is capable of un-
derstanding materials of even greater difficulty than those he can
read orally or silently. This might be considered the level to
which his reading can grow under favorable conditions. Theoret-
ically, a pupil can progress to his Potential Level when his dif-
ficulties with mechanics or vocabulary are overcome.

Dependent variable
True reading gains at the instructional level were considered

the dependent variable.
The true reading gain was calculated for each subject, based on

his observed gain between pre- and post-tutoring instructional level
scores on the Diagnostic Reading Scales. An ordinary multiple regress-
ion equation was used to overcome the chance errors of measurement
and spurious correlation existing between initial status on the pretest
and gain between pretest and post-test (19).

Independent variables
Scut cat characteristics considered in this study as possible pre-

dictors of true reading gain follow:
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Wechsler Intelligence Scale for Children:

Full Scale IQ (FS-IQ)
Verbal IQ (v-IQ)
Performance IQ (IMO
Subtests: General Information (Info.)

General Comprehension (Comp.)
Arithmetic (Arith.)
Similarities (Sim.)
Vocabulary (Voc.)
Digit Span. (n.s.)
Picture Completion (P.c.)
Picture Arrangement (P.A.)
Block Design (am.)
Object Assembly (o.A.)
Coding (Cod.)

Diagnostic Reading Scales:

Independent Level (Ind.)
Potential Level (Pot.)
Difference between Independent and Instructional Levels (Ind.-I)
Difference between Potential and Instructional Levels (Pot.-I)
Difference between Grade placement cnd Instructional Level (Gr.-I)

Other:

Age
Sex
Socioeconomic Status (Warner Scale Values)

Hypotheses:

I The distribution of subjects will fall equally into three groups:
V = P (within 12.5 points)
PTV
VIP

II There will be no significant difference in true gain means in
reading improvement in the three groups of V = P, P > V,
and V > P.

III There will be no significant difference in true gain means in
reading improvement among the wisc Full Scale IQ classifica-
tions of the subjects.
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120-129Superior
110-119Bright Normal
90-109Average
80- 89Dull Normal

IV There will be no significant predictors of true reading gain
from among the twenty-two student characteristics considered.

Summary

In summary, analysis of the data in this study has indicated:
1. Retarded fr.aciers are not distributed equally among V = P

(within 12.5 points), P > V, and V > P groups.
2. There is no significant difference in true gain means among

the three groups of subjects in V = P, P > V, and V > P.
3. There is no significant difference in true gain means among

the four groups of subjects classified by \VISC FS-IQ as having
superior, bright norm.11, average, or dull normal intelligence.

4. There are five significant predictors of true reading gain,
including grade, age, independent reading level, potential reading
level, and the difference between independent and instructional
levels.

Implications for education

Assuming that definitions and conditions are similar to those
in this study, the following implications might be made:

1. The student who appears to make the best true gain in
reading after remedial tutoring is the older one, above primary grades,
who has developed his Independent reading level well above his
instructional level and whose potential level is also above his instruc-
tional level.

2. True gains should be considered in measuring reading
improvement rather than crude gains, which may mistakenly lead
one to believe that the most retarded readers make the best gains
due to the "regression to the mean" phenomenon. The use of a
multiple regression equation in computing true gains overcomes
chance errors of measurement and spurious correlation existing
between initial status on the pretest and post-test.

3. As long as retarded readers are of dull normal intelligence,
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or above, their intelligence classification should not preclude nor
restrict their reading improvement after tutoring.

Implications for research

1. More studies need to be done using true reading gains as
the dependent variable, rather than crude score gains. This informa-
tion would help to clarify the role of "degree of retardation" as a
predictor of reading improvement.

2. This study could be replicated using large groups, matched
as to number of boys and girls and/or as to V = P, P > V, V > P
groups.

3. The true reading gainability prediction equation should
be tested on other retarded readers.

TABLE 1

MEAN, RANGE, AND STANDARD DEVIATION OF VARIARI.FS

Variables Mean Range Standard Deviation

Grade 4.7 1.8 1.89

Age 11.0 6.9.15.8 2.16

V-IQ 100 80-131 11.44

P-1Q 103 76.125 11.47

FS-IQ 102 81.121 10.67

Info. 10 4-19 2.75

Comp. 11 5-19 2.82

Arith. 9 4-17 2.67

Sim. 10 5.17 3.39

Voc. 8 5.16 4.58

D. S. 6 4-13 4.55

P. C. 11.5 5.17 2.97

P. A. 9 7.17 4.93

B. D. 10.5 5.17 2.62

O. A. 8.5 5-15 4.14

Cod. 8.5 5.17 3.12

Ind. 3.5 1.0-6.5 1.84

Pot. 5.8 2.8-8.5 1.53

Cr.-! 2.4 .9-5.4 1.18

Pot.-I 2.9 .7.5.2 1.10

Ind.-I .7 0-4.0 .82

True Gain 1.0 .3.2.4 .48

j4
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Part 2: The Findings

Information regarding the student characteristics considered in
this study, except for sex and socioeconomic status, is presented in
Table 1.

Verbal IQ and Performance IQ

Distribution of subjects. Due to the conflicting results of re-
search investigating the 1/-IQ and P-IQ characteristics of retarded
readers, it was hypothesized that the subjects in this study would be
distributed equally among three groups: V = P (within 12.5 points);
P> V; and V > P.

The observed and expected frequency distribution of the sub-
jects is shown in Table 2. The null hypothesis wls tested by the chi-
square method.

TABLE 2

OBSERVED FREQUENCY AND EXPECTED FREQUENCY IN THREE CATEGORIES

ASSUMING A UNIFORM DISTRIBUTION IN THE POPULATION

V =P P > V V > P Sum

Observed f 40 16 6 62
Expected f (20.66) (20.66) (20.66) 62

X2= 18.1 + 1.1 + 10.4
= 29.6

P <.01, 2 df X2 = 9.210

Since the value of the test statistic falls in the rejection region,
the null hypothesis of equal distribution must be rejected.

The wisc standardization data show that two-thirds of the sample
had verbal and performance 1Q5 within the range of one standard
deviation of 12.5 points. This is also true in the present study. If
the 40 subjects who are in the V = P category are disregarded and
the distribution of the remaining subjects is tested for equal prob-
ability in the P > V and V > P categories, the null hypothesis must
again be rejected, since the test statistic falls in the rejection region.
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X== 11.5
p = <.01, 1 df X2 = 6.635

We can, therefore, assume that there is a significant difference in
observed frequency between the two remaining categories, a signifi-
candy greater number being in the P > V group. This proportion
agrees with the results of many studies which indicate that retarded
readers tend to have significantly higher P-IQS than v-uzs (22), (6),
(24), (8), (9), and (26).

Consideration must be given to the fact, however, that the child's
verbal score may be limited by the same factors which limit his
reading performance (37) and that he may be compensating for fail-
ure in a verbal field by giving greater attention to self-development
in the nonverbal area (30).

With only sixteen and six subjects in the P > V and V >.P
groups, respectively, results of this study have contributed little to
research conclusions in this area.

Group differences in true gain means. An analysis of variance
was made on the true gain means of the three groups, V = P, P > V,
and V > P, in order to determine whether there was a significant
difference among them. The appropriate data are found in Table 3
and Table 4.

TABLE 3

SIZE, TRUE GAIN MEAN, AND STANDARD DEVIATION OF V-P GROUPS

Group Size Mean Standard Deviation

V =P 40 1.1 .47
P > V 16 .9 .53

V > P 6 .8 .39

Since the F value does not exceed the critical value of F.05 =
3.15, we must retain the null hypothesis and conclude that there is
no significant difference among the true means of the groups con-
sidered,

With only six subjects in the V > P group in this study, definite
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TABLE 4

ANOVA TABLE FOR COMPARISON OF TRUE GAIN MEANS AMONG V-1) GROUPS

Source of Variation SS

Between Groups
Within Groups

Total

.46
13.53

2
59

.23
.23

1.01

13.99 . 61

'No significant difference at .05 level.

conclusions should not be drawn. The acceptance of the null hypoth-
esis, however, does cast doubt upon the verbal/performance relation-
ship of retarded readers. If it is true that verbal IQ is a better pre-
dictor of reading achievement, as claimed by Hage and Stroud (10)
and Barratt and Baumgarten (1), the V > P group should have
improved more than the other two groups. On the other hand,
Wilson (37) feels that the performance IQ is a better indicator of
reading potential for retarded readers than the verbal IQ. Therefore,
the P > V group should have made the best gains of the three groups.

Results from this study and others (20), (15), (32), indicate that
research in the area of v-u2 and P-IQ characteristics of retarded readers
is largely inconclusive.

Full-Scale IQ Groups

Research tells us that retarded readers are found at all levels of
intelligence; therefore, it should be helpful to determine if there is
a significant difference in reading gains made at the various levels.

In an attempt to do so, the subjects in this study were grouped
according to the Wechsler Full-Scale Classifications, as listed in Table
5. Results of an analysis of variance to test the null hypothesis of
equal true gain means among the groups are given in Table 6.

The calculated F value is far less than the critical value of 2.77
at the .05 level of significance; therefore, the null hypothesis must
be retained. It must be concluded that there is no significant differ-
ence in true gain means among the four FS-IQ groups considered in
this study.

It would appear from results that as long as retarded readers are
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TABLE 5

SIZE, TRUE GAIN MEAN, AND STANDARD DEVIATION OF 1:61(1 (;ROUTS

Groups Size Mean Standard Deviation

Superior 3 1.2 .40
Bright Norma! 16 .9 .37
Average 33 1.1 .53
Dull Normal 10 1.0 .48

TABLE 6

ANOVA TABLE FOR COMPARISON OF TRUE GAIN MEANS AMONG FS1Q GROUPS

Source of Variation SS df MS

Between Groups
Within Groups

Total

.49
13.50

3
58

.16

.23
.7036

13.99 61

xNo significant difference at .05 level.

of dull normal intelligence, or above, their intelligence classification
should not preclude nor restrict their reading improvement after
tutoring.

Correlation matrix of student characteristics

The null hypothesis that there would be no significant predictors
of true reading gain was tested by research data computations made
at the University of Florida Computer Center.

A stepwise regression program was selected because it would
give the desired correlation matrix of student characteristics consid-
ered in this study and a multiple linear regression analysis and sum-
mary table (Table 11).

In examining the correlation matrix, four independent variables
are found to be positively and significantly correlated with true
reading gain at the .01 level of significance. They are grade (r = .75),
age (r = .68), independent reading level (r = .83), and potential
reading level (r = .66). The difference between independent and

98



92 DIAGNOSTIC VIEWPOINTS IN READING

instructional reading levels (Ind.-I.) is significantly correlated with
true reading gain at the .05 level of significance (r = .26).

The null hypothesis must, therefore, be rejected.
Further examination of the matrix indicates the high intercor-

relation among these five variables and true gain. Table 7 shows
these significant relationships.

TABLE 7

CORRELATION MATRIX OF FIVE SIGNIFICANT VARIABLES AND TRUE GAIN

Grade Age Ind. Pot. Indel
True
Gain

Grade
Age
Ind.
Pot.
Ind.4
True Gain

1.00 .96

1.00
.77

.74
1.00

.73
.76
.73

1.00

.42

.46

.71

.42
1.00

.75

.68

.83

.66

.26

1.00

The variables of grade and age can almost be considered synony-
mous (r = .96). Since the instructional, independent, and potential
reading levels are measured in grade levels, many of the same factors
as in grade and age play a significant role in their high intercorrela-
tion.

The highly significant correlation of grade and age with true
reading gain has important implications for education. Results of
this study indicate that one should concentrate clinical remedial
reading efforts on children beyond the primary grades. Kottmeyer.
(17) concurs in this opinion. In the primary grades, children arc in
the "learning to read" stage and are gradually building a sight
vocabulary, learning word attack skills, and building concepts. Since
most classwork is oral, the independent level (silent reading) is often
no higher than the instructional level (oral reading). Therefore,
reading readiness or beginning reading activities should be geared
to strengthening any areas of weakness rather than for remediation.
In the grades above primary level, the "reading to learn" stage of
development, the emphasis changes from oral reading to silent read=

Ct:19
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ing. The student now needs to learn to read and to analyze words in-
dependently and, hopefully, strives to develop this skill. His experien-
tial and conceptual backgrounds are widening, as are his sight and
meaningful vocabularies. He is used to going to school and should
have developed a longer span of attention than the primary child. Add
to this development the maturity to see the need for becoming a
good reader in studying in the content areas, and evidence mounts
as to why he is a better candidate for remedial reading instruction
than the very young child, should difficulty be encountered. He niay
have some word recognition difficulties but is able to get enough
clues for good comprehension.

Age, grade and sex differences. With grade level having such a
high correlation (r = .75) with true reading gain, it was of interest to
compute true mean gains and to consider sex differences at each
grade level (see Table 8).

TABLE 8

FREQUENCY AND TRUE READING GAIN MEANS OF SUBJECTS
GROUPED ACCORDING TO GRADE LEVEL AND SEX

Grade

Number

True Reading Gain
Means (year)

Boys Girls
Combined

ScoresBoys Girls Total

1 2 0 2 .3 .3

2 6 3 9 .5 .5 .5

3 5 3 8 .8 .9 .9

4 7 0 7 .8 .9

5 12 1 13 1.2 1.0 1.2

6 10 3 13 1.0 1.3 1.1

7 6 0 6 1.5 1.5

8 4 0 4 2.0 2.0

Total 52 10 62 1.031 .91z 1.0

=No significant difference at .05 level.

Sex was not found to correlate significantly with true reading
gains in the matrix. This result may be partly due to the small
number of girls in the sample. In order to determine whether there

IC 0
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was a significant difference between the true reading means of boys
(1.03) and girls (.91), as given in Table 8, the student's t-test was
administered. No significant difference between means was found at
the .05 level. Similar results were obtained in the studies by Blue-
stein (3), Sinks and Powell (28), and Holowinsky (14).

Results of an analysis of variance of true gain among the eight
grade levels is shown in Table 9.

TABLE 9

ANOVA TABLE FOR COMPARISON OF TRUE GAIN MEANS AMONG GRADE LEVELS

Source of Variation SS df MS

Between Groups 9.19 7 1.31 14.56x
Within Groups 9.80 54 .09

Total 13.99 61

=Significant at .01 level.

It can be concluded that there is a significant difference at the
.01 level of significance, among true reading gains at the grade levels
considered in this study.

%vac scores. Rather surprisingly, none of the wtsc scale or subtest
scores showed a significant correlation with true reading gain. In
fact, all of them either negatively correlated with true reading gain
or had very small positive correlations. This outcome is in contrast
to Krippner's study (18) in which both the wtsc FS-IQ and v-itz were
significantly correlated with reading gain. Bluestein (3), also found
IQ to be significant in his study. Both of these studies used raw scores
gains in reading improvement which may have resulted in the con-
tradictory findings.

Reading levels. As noted previously, the independent reading
level (silent reading) and the potential level (auditory comprehen-
sion) are significantly correlated with true reading gain at the .01
level, with (r = .83) and (r = .66) respectively.

The difference between independent and instructional levels
(Ind.-I.) is significantly correlated with true reading gain at the .05
level of significance.
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Interestingly, the degree of retardation, measured by the differ-
ence between grade placement and instructional level (Gr.-I.), was
not significantly correlated with true reading gain in this study.
Other studies (3), have found it a significant predictor of raw score
reading gains. The phenomenon of regression to the mean on post-
test scores has led many to believe that remediation efforts should be
spent on those most retarded in reading since they apparently make
the greatest gain after tutoring. Results of this study indicate that
this belief is not true. The unique feature of this research is that
true reading gains are used, rather than crude score gains. In the
process of computing true gains, the multiple regression equation
used overcomes chance errors of measurement and spurious correla-
tions existing between initial status on the pretest and gain between
pretest and post-test.. The),efore, the apparent "regression to the
mean" phenomenon never occurs, and there is strong evidence that
it is really just a statistical artifact.

Summary table of stepwise multiple regression analysis

In addition to the correlation matrix already discussed, the pro-
gram selected computes a sequence of multiple linear regression
equations in a stepwise manner. At each step, one variable is asked
to the regression equation. The variable added is the one which
makes the greatest reduction in the error sum of squares and which,
if it were added, would have the highest F value.

It is apparent from this summary table that the two most im-
portant factors accounting for variance in the true reading gain are
the independent reading level and the difference between indepen-
dent and instructional levels (Ind.-I.), accounting for 68 percent and
21 percent, respectively. The potential level contributes an additional
7 percent to the variance. All three variables have F values significant
at the .01 level.

Although the difference between potential and instructional
levels (Pot.-I), r-IQ, and Fs-IQ have significant F values at the .01
level also, it can be seen that their role in accounting for true gain
variance is very minute, as is that of all remaining variables. Surpris-
ingly, V-IQ contributes nothing at all to the true reading gain vari-
ance.
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TABLE 10

SUMMARY TABLE OF STEPWISE MULTIPLE REGRESSION ANALYSIS

Step Variable
Multiple

Increase
Number Entered r rt in rs F Value

1 Ind. 0.8258 0.6819 0.6819 128.6302x
2 Ind.-I. 0.9448 0.8926 0.2107 115.7195x
3 Pot.-I. 0.9501 0.9027 0.0102 6.0539x
4 Pot. 0.9884 0.9770 0.0743 184.3102x
5 P-1Q 0.9893 0.9788 0.0018 4.6860x
6 FSIQ 0.9899 0.9800 0.0012 3.2768x
7 Sim. 0.9901 0.9803 0.0003 0.7878
8 P.C. 0.9902 0.9806 0.0003 0.7447
9 Voc. 0.9904 0.9808 0.0003 0.7599

10 P.A. 0.9906 0.9812 0.0004 1.0676
11 Age 0.9907 0.9815 0.0003 0.8757
12 Cr.-!. 0.9910 0.9821 0.0005 1.4809
13 Info. 0.9911 0.9823 0.0002 0.6432
14 Sex 0.9912 0.9825 0.0002 0.5347
15 B.D. 0.9913 0.9827 0.0002 0.4371
16 Arith. 0.9914 0.9828 0.0001 0.2582
17 Grade 0.9914 0.9829 0.0001 0.2279
18 D.S. 0.9914 0.9829 0.0001 0.1808
19 O.A. 0.9915 0.9830 0.0000 0.1044
20 Cod. 0.9915 0.9830 0.0000 0.0474
21 Comp. 0.9915 0.9830 0.0000 0.0317
22 V-IQ 0.9915 0.9830 0.0000 0.0033

'Significant at the .01 level of significance.

Using the two variables which contribute 89 percent of the
variance, independent level and independent-instructional, it is
possible to derive a predictive equation from the computer data
which might be used to predict approximate true reading gains, of
waders as defined in this study under similar tutoring conditions,
that this equation would be appropriate only for use with retarded
readers as defined in this study under similar tutoring conditions.
with reading levels and true gain being determined from Diagnostic
Reading Scales results.
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True gainability prediction equation:

= .08 + .33 (Ind.) .38 (Ind.-I.)

Results of this prediction equation for true gainability in read-
ing have been found to be reasonably accurate when compared to the
actual true reading gains of the subjects in this study. In most cases,
the predicted and actual true reading gain vary within a range of
one month.

Additional findings

Socioeconomic status, as determined by parental occupation
classification on the Warner Revised Scale of Occupations (34), orig-
inally had been intended as an independent variable in this study.
Unfortunately, files of eight of the subjects were incomplete and
parental occupations were consequently unknown. It was difficult to
assign reliable classifications in other cases because the self-described
positions were often of vague nature. With incomplete data such as
this, it was deemed advisable to leave this variable out of the matrix.

In order to investigate any differences in true means among the
subjects from various occupational groups, as classified, a frequency
distribution table was compiled (Table 11) and an analysis of vari-
ance performed (Table 12).

It must, therefore, be concluded that there is no significant
difference among true reading gains means of children of different
socioeconomic status considered in this study. Concurring in this

TABLE 11

FREQUENCY AND TRUE READING GAIN MEANS OF SUBJECTS GROUPED

ACCORDING TO PARENTAL OCCUPATIONS (WARNER SCALE)

Prop. Prot.
Bus. Clerks, Man. 6. Un-

Prof. Mgrs. Men Kindred Workers Sew. Farmers Known

Frequency 16 7 3 9 13 0 6 8
True gain

Mean 1.0 .9 1.0 1.3 .9 0 1.2 1.0

1:7
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TABLE 12

ANOVA TABLE OF TRUE READING GAIN MEANS or SUBJECTS GROUPE.)
ACCORDING TO PARENTAL OccupirrioN (WARNER SCALE)

Source of Variation SS df MS

Between Groups
Within Groups

Total

1.14

12.85

6
55

.19
.234

.81

13.99 61

=Not significant at the .05 level.

opinion are Keshian (16), Reid (26), and Dukes (7). Quite the oppo-
site results were obtained by Sheldon and Carrillo (27), Wilson (36),
and Hill and Giammateo (13). It must be remembered that schools
reflect the socioeconomic level which they represent. This level in-
cludes the learning environment of school facilities, curriculum,
materials, teacher preparation, and teacher effectiveness. Unless this
environment were matched for subjects from different socioeconomic
groups, no realistic comparisons could be made. Even then, the ex-
periential backgrounds of the children would vary so widely that
results would still be inconclusive.

Results of this study have contributed little to forming a conclu-
sion in the area of socioeconomic influence on reading, wrovement,
for the parental occupations were unknown for one-eighth of the
subjects while many other occupations were vaguely described.

Summary

In summary, analysis of the data in this study has indicated:
1. Retarded readers are not distributed equally among V = P

(within 12.5 points), P > V, and V > P groups.
2. There is no significant difference in true gain means among

the three groups of subjects in V = P, P > V, and V > P.
3. There is no significant difference in true gain means among

the four groups of subjects classified by wise Fs-nz as having superior,
bright normal, average, or dull normal intelligence.

4. There are five significant predictors of true reading gain,
including grade, age, independent reading level, potential reading

1.(2.., 5
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level, and the difference between independent and instructional
levels.

Implications for education

Assuming that definitions and conditions are similar to those in
this study, the following implications might be made:

1. The student who appears to make the best true gain in
reading after remedial tutoring is the older one, above primary
grades, who has developed his independent rea.ling level well above
his instructional level and whose potential level is also above his
instructional level.

2. True gains should be considered in measuring reading im-
provement rather than crude gains, which may mistakenly lead one
to believe that the most retarded readers make the best gains due to
the "regression to the mean" phenomenon. The use of a multiple
regression equation in computing true gains overcomes chance errors
of measurement and spurious correlation existing between initial
status on the pretest and post-test.

3. As long as retarded readers are of dull normal intelligence,
or above, their intelligence classification should not preclude nor
restrict their reading improvement after tutoring.

Implications for research

1. More studies need to be done using true reading gains as
the dependent variable, rather than crude score gains. This informa-
tion would help to clarify the role of "degree of retardation" as a
predictor of reading improvement.

2. This study could be replicated using larger groups, matched
as to number of boys and girls and/or to V = P, P > V, V > P
groups.

3. The true reading gainahility prediction equation should be
tested on other retarded readers.
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A Longitudinal Study of Constancy
of Reading Performance
KENNETH D. HOPKINS
University of Colorado
AND

GLENN H. BRACHT
Southern Illinois University

Part 1: The Problem, Method, and Conclusions

Is EARLY SUCCESS IN READING related to long-term reading competency?
Are differences in initial reading success the result of age and ma-
turational differences that dissipate with time? Are "slow starters"
just immature pupils who eventually achieve normally or do they
continue to have "ignition" trouble? Although there has been con-
siderable research on the question of IQ constancy, it is surprising
that so little attention has been devoted to the related issue of
achievement stability, a topic of much greater educational and social
importance.

Bloom's survey of research on the predictability of achievement
data failed to locate any research that studied even short-term con-
sequences of grade on reading performance. The published studies
on the topic of achievement constancy in the area of reading revealed
by the literature search are summarized in Table 1. The information
in Table 1 reveals that most studies have utilized small Ns (which
yield unreliable stability estimates) and tkat all published studies
have extended over a five-year interval or less.

The purpose of this study was to investigate the stability of
reading performance as measured by standardized tests at various
intervals over the initial eleven grade levels.

Part 2: Findings

Summary
The stability of reading vocabulary and comprehension was

studied over the grade one to grade eleven interval using three large
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TABLE I

STABILITY OF READING PERFORMANCE STUDIES

Test

Metropolitan Reading
Stanford Reading
Stanford Paragraph

Meaning
ITBS Reading

Cooperative Reading
Comprehension

Nelson Denny Reading
ITN and IUD

ins Reading
ITBS Vocabulary
ins Reading
ass Vocabulary

N Grades

105 2-5 .76 Townsend (1944)
47 2.9.6.9 .67 Hildredth (1936)

81 5-6 .77
27 6.9.8.9 .75 Kvaraceus and Lanigan

(1948)
36 7.12 .77 Traxler (1950)
36 8-12 .76
36 9-12 .82
36 10-12 .82

517 13-14 .83 Si lvey (1951)
256 7.9 .83 Krantz (1947)
251 7.11 .79
900 3.8 .77

.76
9972 5-8 .79

.83

samples of students. Substantial long-term stability was reflected in
both types of tests; grade one scores correlated above .5 with all sub-
sequent measures. By the end of the primary grades, students' scores
correlated above .70 with all subsequent measures. When the
coefficients were correlated for attenuation to allow an estimate of
the relationships after errors of measurements on the test were
removed, the values were higher by about .10.

Early performance in reading does not represent temporary
maturational status for most pupils but has substantial relationship
with terminal achievement levels in both reading vocabulary and
comprehension.

Reading tests from three popular achievement batteries were
used in the study: Metropolitan Achievement Tests (MAT), Iowa
Tests of Basic Skills (rrBs), and Iowa Tests of Educational Develop-
ment (an)). The use of different achievement tests is both a strength
and a weakness. Varying the tests increases the generalizability of
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findingsshowing that the results are not limited to the particular
measuring instrument in question. At the same time the nature of
the variables being measured differs somewhat among the tests;
hence the stability estimates will be conservative in nature. .

Tests were administered annually in grades one through seven,
and also in grades nine and eleven. A reading vocabulary test is in-
cluded in all three test batteries at each grade level. In the MAT
battery the test is called Word Knowledge. A reading comprehension
test is included in all three test batteries. However, three reading
comprehension tests are included in the rrzo battery: Ability to In-
terpret Reading Materials in the Social Studies, Ability to Interpret
Reading Materials in the Natural Sciences, and Ability to Interpret
Literary Materials; hence the standardized scores on the three tests
were pooled to obtain a composite reading score for each student.

Three independent samples of students were included in the
study. The means and standard deviations of the reading vocabulary
and comprehension scores are reported for each grade level in
Table 2, along with sample sizes and dates of testirig. The standard
deviations and means are based on the scores of all students in a
grade level (cf. Table 1 for sample sizes). In order to determine
whether the degree of variability in the samples differed from the
population variability, the standard deviations of grade-equivalent
scores were compared with corresponding values for the norming
population reported in the test manuals. (MAT and ma) estimates
were computed from So and r11: S = Se /V1 rip) A comparison of
these values with the sample values revealed the sample values
showed greater variability in eighteen of thirty-nine instances and
less variability in the remaining twenty-one comparisons. In most
cases the differences were small.

The standard deviations were also computed for only the stu-
dents present at the most extreme grade levels to assess potential
selection effects on variability within the samples. The average vari-
ability of this smaller sample differed only slightly (about .030 in
grade one and .02o in grade eleven) from the total sample within each
grade level; hence the stability coefficients are not nonrepresentative
as a consquence of atypical sample variability.
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TABLE 2

GRADE LEVELS, SAMPLE SIZES, MEANS AND STANDARD DEVIATIONS,

AND DATE OF TESTING FOR SAMPLES I, II, AND III

Vocabulary' Comprehensionb
Sam- Date of Test and
ple Grade N Xe S X S Testing Form

I. 3 461 4.64 1.37 4.79 1.49 3/60 MAT, Elem.

4 452 4.92 1.31 5.08 1.66 9/60 ITBS, 1

71 6.36 1.57 6.32 1.79 9/61 ITUS, 2

6 1024 7.37 1.73 7.31 1.53 9/62 rrns, 1

7 1065 8.56 1.62 8.39 1.58 10/63 ma, 2
9 1116 16.36 5.52 15.33 5.30 11/65 limo, X4

11 919 19.83 5.42 18.77 5.83 12/67 ITED, Y4

II. 1 540 2.10 .50 2.12 .62 3/60 MAT, Prim.
I, A

2 520 3.35 .91 3.63 .85 3/61 MAT, Prim.
II, B

3 1115 4.65 1.27 4.72 1.38 3/62 MAT, Elem.
B

4 1115 4.92 1.14 5.07 1.52 9/62 ITUS, 1

5 1185 6.30 1.51 6.28 1.76 10/63 ma, 2
6 1195 6.91 1.48 6.90 1.47 10/64 rims, 3

7 1240 8.14 1.57 7.81 1.56 12/65 rrss, 4
9 1050 16.06 5.22 15.30 5.30 12/67 ITED, X4

III. 1 1320 2.18 .53 2.19 .65 3/63 MAT, Prim.
I, A

2 1250 3.45 .92 3.63 .90 3/64 MAT, Prim.
II, B

3 1275 4.80 1.25 4.88 1.43 3/65 MAT, Elem.
A

4 1315 4.77 1.11 4.71 1.28 10/65 ITIIS, 1

5 1140 5.84 1.25 5.97 1.38 9/66 rrss, 2
6 1095 6.92 1.44 6.98 1.47 9/67 rrss, 3

"Word Knowledge" test on the MAT.
b"Reading" tests of the MAT and ITBS; average of three reading comprehen-

sion tests of the am: Ability.
O Grade equivalent units on the MAT and rris; standard scores on the ITED.

113



HOPKINS AND BRACHT 107

Achievement stability

The stability and generalizability coefficients for the reading
vocabulary scores are reported in Table 3. Any student who was en-
rolled in any two or more of the grade levels during the specified
years was included in the sample. The N on which the stability co-
efficient is based is given below the diagonal. For example, the cor-
relation between grade one and grade two reading vocabulary was
.82 and was based on 388 pairs of scores. A factor which must be
kept in mind in the interpretation of the stability coefficients is the
change in test battery at grades four and nine. The slight but gen-
erally consistent decreases in stability at grade four are probably
related to the change in test battery rather than a real change in the
stability of reading vocabulary. The decreases are slight, however,
indicating that the stability is not limited to intrabattery inferences
but is quite general across competing achievement batteries.

Reading vocabulary scores, which were only moderately stable
from grade one through grade three (r = .6), suggested considerable
fluctuation in pupils' scores on the vocabulary tests. The individual
differences in pupils' reading vocabulary did, however, represent a
definite lasting characteristic for the group. The correlation of .51
between vocabulary scores at grade one and grade nine indicates
that, on the average, a pupil tended to be only half as far from the
grade nine mean as he was from the grade one mean. Notice that the
stability coefficients tend to increase as grade level is increased. Notice
also that there is little change in stability after two or three years.
The stability of reading vocabulary scores in grade two was consid-
erably greater than that reflected in grade one performance, cor-
relating about .6 with scores seven years later. Beginning at grade
three, the stability of reading vocabulary achievement was main-
tained at a high level through the secondary grades with an eight-
year stability of .76 in Sample I. The stability of reading vocabulary
achievement was extremely high for all groups by the beginning of
grade five, with the stability coefficients approaching the reliabilities
of the test. The generally higher stability coefficients in Sample I
can be explained partially by the slightly greater variability of scores
(cf. Table 2).
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TAB LE 3

STABILITY COEFFICIENTS (ABOVE DIAGONALS) AND CORRESPONDING Ns (BELOW

DIAGONALS) FOR READING VOCABULARY SCORES FOR SAMPLES I, II, AND III

Grade Test

Tests and Grade Level

MAT ITBS 1TED

1 2 3 4 5 6 7 9 II run

Sample I
8 MATE .82 .86 .81 .79 .79 .76 .95
4 ITBS 388 .80 .80 .76b .78 .77 .91
5 ITBS 368 394 .89 .87 .85 .83 .91
6 MIS 352 373 776 .88 .87 .85 .91
7 MIS 341 .7. 62 707 891 .88 .87 .89
9 ITED 314 324 611 751 836 .91 .93

11 ITED' 285 281 532 642 697 878 .95

Sample 11
1 MAT* .64 .56 .56 .52 .55 .56 .51 .79
2 MATE 415 .78 .72 .65 .66 .66 .59 .92
3 MAT 400 435 .80 .79 .76 .74 .67 .95
4 rims 375 400 975e .82 .79 .76b .71 .88
5 ITBS 355 375 885 990 .85 .83 .81 .91
6 rras 345 360 825 910 1030 .85 .81 .88
7 iras 320 335 765 840 930 1040 .83 .88
9 rras 300 305 685 740 795 870 1005 .93

Sample 111
1 MAT* .70 .64 .55 .58 .56 .82
2 MATE 1000 .80 .70 .69 .65 .93
3 MAT* 885 995 .78 .78 .76 .95
4 rras 815 895 1090 .80 .76 .87
5 rras 730 790 940 1070 .83 .86
6' rras 720 770 915 1025 1025 .88

'From test manuals.
bCorresponding value from Merenda and Jackson (1969) was also .76.
There was an increase in sample size at this grade level due to school district
reorganization.
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Since the correlation coefficients in Table 3 reflect true change
and stability of reading vocabulary plus errors of measurement, the
coefficients were corrected for attenuation to provide an estimate of
the stability of true scores in reading vocabulary. These disatten-
uated stability coefficients are given in Table 4.

TABLE 4
DISATIENUATED STABILITY COEFFICIENTS FOR READING

VOCABULARY FOR SAMPLES I, II, AND III

Grades

Grade Test 1 2 3 4 5 6 7 9 11

Sample /
3 MATA .88 .92 .87 .84 .83 .80
4 ITBS .88 .88 .84 .85 .83
5 ITBS .98 .97 .92 .89
6 ITBS .98 .95 .91
7 ITBS .97 .95
9 ITED .97

Sample //
1 MAT .75 .65 .67 .61 .66 .67 .60
2 MAT .83 .80 .71 .73 .73 .69
3 MAT .88 .85 .83 .81 .71

4 rrss .92 .90 .86 .78
5 ITBS .95 .93 .88
6 rrss .97 .89

7 ITBS .91

Sample ///
1 MAT .80 .73 .65 .69 .66

2 MAT .85 .78 .77 .72
3 MAT .86 .86 .83
4 rise .93 .87
5 ITBS .95

The values in Table 4 provide estimates of the degree of rela-
tionship between reading vocabulary performance free from the
contaminating effects from errors of measurement and, hence, address
the theoretical issue of true stability better than the corresponding
value found in Table 3. If the reliability of the MAT and rims reading
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vocabulary tests were able to be increased to 1.0, the correlation
between grade one scores would be expected to be .71 with grade six
scores and .65 with grade nine scores, reflecting substantial long-
range implications of initial reading success. True reading vocab-
ulary scores near the end of tilt primary cycle (@2.7) were very
highly related (r's = .83 .88) to true scores in grade six and grade
eleven (r = .80). the rank order of pupil's true reading vocabulary
changes little after four years of formal reading instruction (i.e., after
5.1), with disattenuated correlations with all measures thereafter ap-
proaching .9 or higher.

It can be concluded that reading vocabulary near the end of
grade one gives a good indication of the reading vocabulary of pupils
ten years later; the indication is excellent after the completion of
grade four.

Reading comprehension

Thy stability coefficients for reading comprehension tests are
given in Table 5. Since three different standardized tests were em-
ployed, each one operationally defining reading somewhat differ-
ently, the coefficients must be viewed as conservative values. They
are, however, generalizability coefficients (1) which have allowed
both time and test battery to vary. The stability coefficients for read-
ing comprehension are very similar to corresponding values for vo-
cabulary given in Table 3, with the mean and mode vocabulary
stability coefficients being .02 and .01 larger than corresponding
comprehension values.

The disattenuated stability coefficients are given below the diag-
onal for each sample in Table 5. These values, averaging about .05
less than corresponding values for vocabulary, indicate that there is
less true-score stability in comprehension than in vocabulary, al-
though both are very stable after grade three. The stability coeffi-
cients agree very closely with those from Linn (5) and Merenda and
Jackson (6) who studied the grade 4-7 and 5-8 intervals, respectively,
using the ITI3S,
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TABLE 5

STABILITY COEFFICIENTS OF READING COMPREUENSIONa BEFORE (ABOVE

DIAGONALS) AND An (BELOW DIAGONALS) CORRECTION FOR

ATTENUATION SCORES FOR SAMPLES I, II, AND III

Tests and Grade Level

MAT ITBS 1TED

Grade Test 1 2 3 4 5 6 7 9 11 rtt

Sample /
3 MAT .82 .79 .80 .77 .76 .72 .96

4 ITBS .86 .79 .78 .78 .77 .73 .96

5 ITBS .82 .82 .85 .82 .79 .78 .96

6 ITBS .83 .81 .89 .87 .85 .83 .91

7 ITBS .82 .83 .85 .91 .85 .85 .92

9 rim .80 .82 .84 .90 .92 .87 .93

11 ITED .76 .77 .82 .87 .91 .94 .95

Sample II
1 MAT .59 .58 .59 .57 .50 .53 .53 .81

2 MAT .68 .71 .66 .65 .65 .62 .58 .90

3 MAT .66 .76 .77 .76 .75 .70 .66 .96

4 ITBS .67 .71 .81 .83 .79 .74b .71 .95

5 ITBS .65 .70 .79 .87 .83 .78 .78 .96

6 ins .58 .72 .80 .85 .89 .82 .80 .91

7 ITBS .62 .68 .75 .79 .82 .90 .79 .92

9 ZTED .61 .63 .70 .76 .82 .87 .85 .95

Sample ///
1 MAT .64 .62 .61 .61 .59 .83

2 MAT .73 .72 .69 .71 .65 .92

3 MAT .69 .77 .76 .77 .73 .96

4 am .69 .75 .80 .81 .76 .93

5 rrns .69 .77 .81 .87 .84 .93

6 rms .67 .71 .78 .83 .91 .91 )

Fi

Actual test titles: "Reading" for MAT and ITBS, and the average of three read-
ing interpretation tests (tests 5-7) on the am

bCorresponding value from Merenda and Jackson (1969) was .77.
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Summary

The stability of reading vocabulary and comprehension was
studied over the grade one to grade eleven interval using three large
samples of students. Substantial long-term stability was reflected in
both types of tests; grade one scores correlated above .5 with all sub-
sequent measures. By the end of the primary grades, students' scores
correlated above .70 with all subsequent measures. When the coeffi-
cients were correlated for attenuation to allow an estimate of the
relationships after errors of measurement on the test were removed,
the values were higher by about .10.

Early performance in reading does not represent temporary
maturational status for most pupils but has substantial relationship
with terminal achievement levels in both reading vocabulary and
comprehension.
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A Comparison of Formulas for Measuring
Degree of Reading Disability

ALBERT J. HARRIS
City University of New York

IN THE MORE THAN SEVENTY YEARS since the first clinical description
of reading disability was published, there has been general agreement
that a reading disability is characterized by a significant discrepancy
between potential reading skill and attained reading skill. There
has been no consensus, however, about what to use as the measure
of reading potential or expectancy, what to use as the measure of
reading skill, how to express the relation of reading to expectancy,
or how much of a difference must exist for there to be a disability.

Some people question the need for a formula that expresses
reading disability in numerical terms. When the problem is obvious
and very severe, it may seem a waste of time and energy to compute
a disability score. Yet there are many situations in which a generally
accepted formula for measuring reading disability would be very
helpful. Among these, the most important is to make possible accu-
rate surveys of the incidence of reading disability in the general
population and in many subpopulations. The importance of getting
such data is recognized by the U.S. Office of Education, which is
currently inviting proposals for conducting this kind of research. A
second function of such a measure would be to improve the selection
of individuals for inclusion in diagnostic and remedial programs.
A third area of use would be in many kinds of research projects,
particularly those in which matched groups of disabled readers are
needed and those in which improvement as a result of treatment has
to be measured.

At the present time we have several methods or formulas for
expressing degree of disability in numerical terms. As we shall see,
it can make quite a difference which procedure one employs.
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Measurement of Reading Expectancy or Pot-atial

Reading expectancy or potential is, or should be, an informed
estimate of the level of reading achievement that would be most in
harmony with the relevant facts known about the individual. In
individual case studies the results of ability tests are tempered by
knowledge about the child's motivation, the amount and quality
of his schooling, his familiarity with standard English, and the
adequacy of sociocultural background. In practice, however, intelli-
gence test scores are commonly used as the sole basis for estimating
how well the individual ought to be able to read. The mental age
has been the most frequently used intelligence score, and often it
is converted into a mental grade score by subtracting five yearsor
better, 5.2 years. However, in one of the procedures considered in
this paper, the Bond and Tinker formula (1), IQ is the score used.

A very common procedure, and one which I have recommended
in the past, is simply to subtract the reading age from the mental
age or to change the mental age to a mental grade score and compare
directly with reading grade. This is quick, simple, and requires
minimal arithmetic. It is based on the assumption, however, that
ideally there should be a perfect correlation between intelligence
and reading. It ignores the well-known information that there are
many other human characteristics, including auditory and visual
discrimination skills, rote memory, ability to attend and concentrate,
and so forth, which also correlate positively with reading and which
tend to grow or improve with increasing age.

In attempting to avoid excessive reliance on intelligence scores,
three procedures have combined intelligence scores with other mea-
sures. Monroe (7) used an average of mental age, chronological age,
and arithmetic, all expressed in grade scores. Horn (3) found that
chronological age was an important factor and combined it with
mental age in different proportions for different age groups. I have
recently proposed the use of an Expectancy Age in which mental age
is given twice the weight of chronological age (2).

Chronological age is the dimension in which growth and learn-
ing take place; and when it is used in computing an expectancy score,
it can represent a composite of the many factors besides intelligence
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that can influence a child's growth in reading competence. When it
is given half the weight of mental age, the result is similar to that of
a regression equation based on a correlation of .67 between mental
age and reading.

Bond and Tinker (1) recommend computing reading expectancy
in the following manner: multiply the child's IQ by the number of
years he has been in school and add one year. This figure gives an
expectancy grade which can be compared with the child's reading
grade. Like the use of MA alone, this grade relies entirely on an intel-
ligence score. This procedure also seems to imply that no learning
relevant to reading performance takes place before the child enters
first grade. In its results, this procedure agrees quite well with those
using age scores for children with mental ability close to average,
but it produces markedly different results for children who are near
the extremes of the intelligence distribution.

Let us consider a hypothetical case of a child who repeated first
grade and is in the middle of second grade and who is eight years,
six months old, with and 1Q of 75 and an MA of six years five months.
According to the Bond and Tinker procedure his expentancy grade
is 2.9, high second grade. According to his mental age of six years,
five months, he would be expected to be reading a low-to-middle first
grade level. For mentally slow children, the Bond and Tinker
expectancies are much too high, in my opinion.

One of the key problems in any estimate of reading expectancy
is the accuracy of the data on which it is based. Most satisfactory is
a well-administered individual intelligence scale, such as the Wechsler
Intelligence Scale for Children. If the examiner reports that the
resulting scores are probably too low because of low motivation,
cultural handicap, or other clinically valid reasons, the scores should
not be used as if they were accurate. When verbal and nonverbal
scores disagree, it seems preferable to use the higher score rather
than the average or total. And when there is clear evidence of marked
educational disadvantage, it is risky to attempt to estimate potential
for future learning on the basis of mental ability tests, particularly
with young children.

So far, this discussion has focussed on the conventional scoring
of mental tests in terms of MA and IQ. Standard scores can also be
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used, as shown by Malmquist in his Swedish researches (5, 6). Thorn-
dike (9) favors the use of a regression equation to compute expectancy
scores from mental ability scores. Either of these kinds of procedures
has statistical advantages over age and grade scales. This fact is
especially true at adolescent and adult levels, since growth in both
measured intelligence and in reading tends to slow down during
adolescence. At the elementary school level, however, formulas
which use age or grade scores can work quite well.

Measuring Reading Achievement for Comparison with Expectancy

For the purpose of comparing reading attainment with reading
expectancy, the reading score used should represent as accurately as
possible the instructional reading level of the individual. Standard-
ized reading tests vary in their adequacy for this purpose. Sipay (8),
for example, gave three standardized silent reading tests to fourth
grade children. Two of the tests agreed dosely with each other in
average grade score, and one of these did not differ significantly
from the results of an informal reading inventory. The third test,
however, had a mean which was .91 grades higher than one test and
.73 grades higher than the other. Thus, the third test would not
seem suitable for comparison with expectancy.

It is better for two reasons to use a composite of oral reading
and silent reading scores than silent reading alone. The first is that
difficulties in word identification are central in many reading dis-
abilities, and low comprehension scores may be the result of inability
to recognize the words. The other is that poor readers tend to get
many of their correct answers on multiple-choice tests by guessing,
making their scores on .such test less dependable than the scores of
normal readers. I have for many years recommended giving oral
reading equal weight with silent reading when comparing with
expectancy. The oral reading test may be a standardized reading test
or a well-constructed oral reading inventory.

Comparing Expectancy with Achievement

There are two main methods for comparing expectancy with
reading achievement: subtracting the reading score from the expec-

.4



7

HARRIS 117

tancy score or dividing the reading score by the expectancy score.
Subtraction has been the common practice for many years, despite
the well-known fact that a year of difference in grade or age score
has decreasing significance as one goes up the scale. To correct for
this condition it is possible to require larger differences at upper age
and grade levels. For example, in earlier editions of my book, How
to Increase Reading Ability, I recommended as minimum differences
that mA should be at least six months higher than reading age in
the primary grades, at least nine months higher in grades four and
five, and at least one year higher in grade six. Some school systems
set their minimum difference for acceptance into a remedial program
at one year in the elementary grades but two years in secondary
school.

A major difficulty with this procedure is that a stepwise stan-
dard catches some children in the middle. For example, if the mini-
mum is set at six months in grade three and nine months in grade
four, a child whose reading is eight months below expectancy would
be considered disabled at the end of third grade but no longer dis-
abled when he returned to school the next fall. While a stepwise
standard is better than a uniform standard at all grades, the former
is not so satisfactory as a ratio method.

In a ratio method of comparison, the reading score is divided
by the expectancy score and multipled by one hundred to do away
with the decimal point. When the reading and expectancy scores are
equal, the ratio is one hundred. When the reading score is the higher,
the ratio is above one hundred and indicates overachievement; when
the reading score is the lower, the ratio comes out below one hundred
and indicates underachievements.

Monroe (7) divided average reading grade by expectancy grade
to get a reading index. If a child had a reading grade of 2.0 and an
expectancy grade of 4.0, his reading index was 50. Monroe considered
that a reading index below 80 indicated a real disability. Johnson
and Myklebust recommended using age scores rather than grade
scores. They divide reading age to get a learning quotent (4). They
consider a learning quotient below 90 to indicate a disability. If we
use the same example and add 5.2 years to each grade score to change
it to an age score, we divide 7.2 years by 9.2 and get a learning quo-
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tient of 78, which is well below 90 and again indicates a reading
disability.

The procedure I recommend in the Fifth Edition of How to
Increase Reading Ability (2) is called a Reading Expectancy Quotient
and has features in common with both the Monroe and the Johnson-
Myklebust procedures. It resembles the Monroe procedures in basing
the expectancy score on both mental age and chronological age. It
resembles the Johnson-Myklebust procedure in using age scores
rather than grade scores. It resembles both in being a ratio, with
reading score divided by expectancy score.

I have computed numerous examples to find the relationship
between the reading expectancy quotient and the subtractive differ-
ence between expectancy and reading scores. The difference cor-
responding to an R Exp Q of 90 increases steadily and smoothly
from .8 years and the beginning of second grade to 1.0 years at the
beginning of fourth grade and 1.5 years at the beginning of eighth
grade. This seems to me to be a reasonable place to put the dividing
line between disability and nondisability. However, other critical
scores could be chosen instead. If one wants a more stringent crite-
rion, lowering the cut-off point from 90 to 87 makes the correspond-
ing difference 1.0 years at the beginning of second grade, and it
increases steadily to a difference of 2.0 years at the beginning of
eighth grade. Lowering it still more to 85 corresponds to total in-
ability to read at beginning grade two, a difference of 1.4 years at
beginning grade three, and a steady increase to a difference of 2.3
years at beginning grade eight. This point seems to me to be too
severe. I, therefore, agree with Johnson and Myklebust in setting
the dividing line between disability and nondisability at a reading
expectancy quotient of 90.

Whether one uses a subtractive procedure or a ratio procedure,
someone has to make an arbitrary decision as to where to put the
dividing line between disability and nondisability. Hopefully the
decision made will be in agreement with the experience of seasoned
remedial specialist. It should function to identify those individuals
who need more individualized and intensive help than most class-
room teachers can provide. It should not exclude children of limited
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mental ability who read well below their own expectancy level nor
children of superior mental ability whose reading is passable but
mediocre. The reading expectancy quotient seems to have these

characteristics when 90 is used as the dividing point between dis-

ability and nondisability.
It does make a difference what method or formula one uses and

what cut-off point one chooses. The different formulas all come to
the same conclusion when there is a severe disability or no sign of
difficulty, but there are marginal cases in which the various formulas
lead to opposite conclusions. Let us consider James Doe, a hypothet-
ical boy who is ten years, zero months old and in the eighth month of
the fourth grade. His mA is 9 years, 0 months; his IQ is 90, and his
average reading grade is 3.2. His arithmetic grade is 4.2. Since his
reading is 1.6 years below his grade placement, all would agree that
he is retarded in reading. Does he have a reading disability? Two
of the formulas (Monroe, Bond and Tinker) say "yes"; two formulas
(subtraction of reading age from mental age and the Johnson-Mykle-
bust procedure) say "no"; and his reading expectancy quotient is
90, right on the cut-off point. Cases like this bring home the impor-
tance of choosing the best possible way to express degree of reading
disability in numerical terms.

One of the problems not yet discussed is the question of what to
do about bright students who are underachievers. If Joe Smith is
a fifth grader with mental ability equivalent to that of an eighth
grader, but who reads just at fifth grade level, should he be con-
sidered to have a reading disability? Assuming that he is ten years
old, his reading expectancy age is 12.0 and his reading expectancy
quotient is 85, which is within the reading disability range.

It is desirable, however, to have a way of expressing the differ-

ence between a bright youngster with average reading ability and a
youngster with severely below grade reading. This distinction can be
made with an additional measure called the Reading Quotient. The
reading quotient is simply reading age divided by chronological age.
Since Joe's reading is average for his age and grade, his reading quo-
tient is approximately 100. When a child has a low reading expec-
tancy quotient but his reading quotient is 90 or above, the proper
label is "underachiever" rather than "reading disability."
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The Validity of the Instructional Reading Level
Wu.uAria R. POWELL
University of Illinois at UrbanaC.hampaign

THE REAL VALUE of the informal reading inventory (tal) lies not so
much in its identification of the instructional reading leveland, by
interpolation, the independent and frustration levelsrather, its
real value is that it affords the possibility of evaluating reading be-
havior in depth. Furthermore, it has the potential for training pro-
spective teachers about reading behavior, a potential unequaled by
other types of learning opportunities. For purposes of training
teachers, the process becomes the product.

The strength of the net is not as a test instrument but as a
strategy for studying the behavior of the learner in a reading situa-
tion and as a basis for instant diagnosis in the teaching environment.

What we are really concerned with is the degree of mastery.
The child does not have an instructional level; he has only a per-
formance level. To obtain the desired performance level, adjustment
has to be made in the criterion levels, the learning time, or the lin-
guistic complexity of the written language. The selection of the
adjustment variables is a teacher task and, therefore, an instructional
one.

When we speak of instructional level, we are referring to a
teacher task; when we speak of performance, we are referring to the
learner's behavior; and when we speak of difficulty of material, we
are referring to the characteristics of the media. For maximum learn-
ing, all three have to match: performance level (child), instructional
level (teacher), and passage difficulty (material). The instruction
should be provided by the teacher at the performance level of the
child that will allow for the exclusion of interfering or disruptive
reading behaviors.

Background
Statements and comments on the informal reading inventory

are not new. Indeed, many papers on this general topic have been
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presented. But in the past few years, the nature of the discussion
has shifted from one of description and exposition to one of inquiry
and critical analysis. This altered perspective now is focusing on the
critical issuesgenerating critical questions in an open forum about
the concept, criteria, application, and empirical basis of the nu, which
has become a part of the fabric of reading instruction since its struc-
tured formulation by Betts (2) nearly thirty years ago.

A major product derived from the use of the nu is the identifica-
tion of three distinct reading levelsindependent, instructional, and
frustration. For instructional purposes, the assumption has been that
each literate individual, regardless of maturity, has three such levels.
Supposedly, these would be in hierarchical order in relationship to
the difficulty of the materials, with the independent reading level
being the lowest, or easiest, of the three. The other two levels, in-
structional and frustration, follow in ascending order as the readabil-
ity of the material increases. Each reading level is alleged to have
specific instructional implications for the classroom teacher. While
the existence of three different reading levels for literate persons is
a powerful concept, it would have to be considered presently as a
functionally useful but unvalidated construct.

Because the use of an 1R1 embodies most of the elements of the
instructional environment, this process offers potential beyond the
important task of making a match between children and suitable
materials. There is the opportunity for teachers to gain diagnostic
insights, from the simple indication of level to the complex evalua-
tion of reading behavior. The latent power of this process is just
beginning to be tapped as a means of expanding the conceptual
framework of individuals in teacher education programs.

Purpose and Limitations

Contrary to the possible implications of the title of the paper,
I shall explore some of the facets and perceptions beyond the limited
range of the instructional level. I trust the fact that I do not expand
broadly into other related dimensions of the IRI will not be taken as
a lack of sensitivity to the probable issues there. Components such as
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comprehension, rate, and symptoms of difficulty all play their inter-
acting parts in affecting the total reading performance.

Rather than elaborate on the descriptive elements of the
informal reading inventory, I am going to assume that you are some-
what familiar with its characteristics, construction, and adminis-
tration, as well as with at least one scoring scheme used for the
interpretation of levels. For those who wish to pursue information
about the fundamental constituents of the IRI, I would refer you to
Betts (2), Johnson and Kress (10), and Zintz (18).

The purpose of this paper is to present a critical inquiry about
the product of the informal reading inventory and about some of the
elements used in the process of determining that product. To achieve
this purpose I propose to review recent developments on this topic
briefly and to raise three particular questions. The first two deal
with the process of the nu, and the last deals with its product:

1. What is a suitable criterion level for word recognition in
identifying the instructional reading level?

2. Is it appropriate to apply one set of performance standards
uniformly across all grade levels?

3. Could it be that the major product of the IRI, i.e., the iden-
tification of three distinct reading levels, is a misinterpre-
tation?

Recent Inquiries

Without much doubt, the most widely used predetermined
standards for evaluating reading performance on the IRI are those
originally suggested by Betts (2). His criteria follow:

IVord Symptoms of

Level Recognition (%) Comprehension (%) Difficulty

Independent 99 90 none
Instructional 95 75 none
Frustration 90 50 some

Through the years, several individuals have expressed reserva-
tions and concern about the original criteria, but few have suggested
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TABLE 1

REVISED SCORING CRITERIA FOR THE INFORMAL READING INVENTORY (IRI)

Passages 1-2 Word Recognition

Independent Instructional Frustration

1;99-1/50 1/49-1/8 I /7 (and below)

Comprehension

100%-90% 89%-70% 69% or less

Passages 3-5
Word Recognition

Independent Instructional Frustration

1/994 /50 1/49-1/13 1,112 (and below)

Comprehension

I 100%-90% 89%-70%
I

69% or less

Passages 6+
Word Recognition

Independent Instructional Frustration

1/99-1150 1/49-1/18 1/17 (and below)

Comprehension

1

100%-90% 89%-70% 69% or less

1
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TABLE 2

WORD RECOGNITION ERROR RATIOS BY EIGHT SETS OF CRITERIA

125

Criteria Gates Betts-
Mc- Kill-

Levels Powell Spache Durrell Gilmore Cray Kil lop gallon Cooper

P 1/4 1/3 1/3 1/7 1/20 1/50
12 1/6 1/5 1/5 1/8 1/20 1/50
21 1/8 1/8 1/6 1/11 1/20 1/50

22 1/8 1/7 1/9 1/2 1/20 1/50

31 1/10 1/8 1/11 1/20 1/50

32 1/11 1/13 1/12 1/3 1/20 1/50

4 1/13 1/15 1/13 1/11 1/10 1/4 1/20 1/25

5 1/12 1/16 1/16 1/13 1/11 1/6 1/2q 1/25

6 1/17 1/16 1/18 1/14 1/9 1/6 1/20 1/25

7 1/16 1/17 1/18 1/10 1/6 1/20

8 1/18 1/20 1/9 1/6 1/20

other standards of performance that differed markedly.* In 1968, at
the IRA conventon in Boston, I broke the "silence of doubt" and
openly challenged the existing sets of criteria (12). My investigation
suggested that the original criteria simply are not consistent with
the actual reading behavior of children. The Betts criteria for the
word-recognition dimension in evaluating oral reading behavior for
the instructional reading level are too stringent, even for the pro-
ficient readers. The alternate criteria that I found to be more con-
sistent with children's actual performances are presented in Table 1.

At the u convention in Kansas City, one full symposium pro-
gram was devoted to the validity of the nu. These presentations have
subsequently been published (8). Particularly noteworthy out of
that symposium collection was a paper by Beldin (1). He systemati-
cally traced the historical development of the informal reading in-
ventory and pointed out some of the issues regarding the process of
this instrument.

Smith (13) is a notable exception to this statement. Since 1959, she has
proposed a lower percentage for correct pronunciation. Smith suggests an 80 to
85 percent accuracy range. Spache (16) has also offered an opinion that the Betts
standards are arbitrarily too high.
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In November 1969 at the NOTE convention in Washington, D. C.,
Dunkeld and I (13) presented further comparative data concerning
the validity of the criteria. We compared sets of criteria from eight
sources, five of which were derived from commonly used oral reading
tests. These data are presented in Table 2. Attention should be called
to the similarity of the criteria in the first four columns. Also, please
note that only one of the word-recognition error ratios (on the Gil-
more at the eighth grade) reached the predetermined standards orig-
inally set by Betts.

REFERENCES TO TESTS IN TABLE 2.

DURRELL, DONALD D. Durrell Analysis of Reading Difficulty. New York: Harcourt,
Brace and World, 1955.

GATES, ARTHUR I., AND NICKILLOP, ANNA S. GatesAlckillop Reading Diagnostic Tests.
New York: Bureau of Public ions, Teachers College, Columbia University,
1962.

GILMORE, JOHN v. Gilmore Oral Reading Test. New York: Harcourt, Brace and
World, 1968.

GRAY, WILLIAM S. Gray Oral Reading Tests, H. M. Robinson (Ed.). Indianapolis:
Bobbs-Merrill, 1963.

SPACIIE, GEORGE D. Diagnostic Reading Scales. Monterey, California: California
Test Bureau, 1963.

Questions and Issues

What is a suitable criterion level for word recognition in identi-
fying the instructional reading level? We have enough evidence to
suggest what is an unsuitable criterion but not enough yet to say
with assurance what is suitable. It definitely would appear that the
original criterion of 95 percent correct pronunciation (word recog-
nition)that is, one error in every twenty running wordsis too
high for all agegrade levels.

The way two occurrences relate tends to support this conclusion.
Studies have been conducted to evaluate other concurrent events
using the original criteria, such as investigations comparing grade
placement scores derived from standardized reading measures with
levels obtained from the informal reading inventory. In general, such
studies have consistently indicated that scores from standardized tests
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vary at least from one-to-three years above a reported instructional
reading level, as determined by the nu.* While one study did clearly
caution that generalizing from standardized scores to the instruc-
tional reading level was tenuous at best, a significant gap did exist
between the two types of assessment for a large number of the chil-
dren studied (6). Undoubtedly, the nature of the assessment process
between the two types of instruments could be expected to produce
a difference between scores. Nevertheless, the degree of difference has
been viewed with some suspicion as being greater than what should
be expected for proficient readers.

Now, suppose we apply this information to the model generally
used for determining reading disability. The model typically used is
the degree of difference between the subject's estimated capacity and
actual reading achievement, as determined by scores from a stan-
dardized test. If the difference between capacity and achievement
equals or exceeds a predetermined cut-off point, then the child is said
to be disabled. if we apply the difference between standardized read-
ing achievement measures and the instructional reading level and
then add the discrepancy between estimated capacity scores and the
reading achievement scores, an interesting phenomenon occurs. For
most children of average ability with at least average reading achieve-
ment scores, their instructional reading level is not likely to be
within the acceptable lower limits of their estimated capacity. Sup-
pose the estimated capacity and reading achievement match per-
fectly; even then, the difference between their reading performance,
as estimated by standardized tests, and their instructional reading
level, as measured by the 1R1, would be great enough to cause the
instructional reading level to be outside the usually acceptable limits
of normal reading behavior. Is this outcome at all suitable? If the

The studies by Killgallon (11), Daniels (5), Williams (17), Sipay (14),
Davis (6), and Brown (3) all support the contention that standard tests tend to
overestimate the instructional level. All studies except the one by Sipay used the
Betts criteria with slight modification. For example, Williams adjusted the mini-
mum acceptance in comprehension at the instructional level from 75 to 70 per-
cent. Sipay, however, used the criteria suggested by Cooper (4) (see Table III.
Since these criteria are even more ritprous than those developed by Betts, the
same pattern was found.
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criteria for determining the instructional reading level were repre-
sentative of children's actual reading performance, would the dis-
crepancies noted diminish? It would seem logical to assume that for
youngsters of average ability and achievement, the instructional level
should be within the tolerable limits of their estimated capacity.

Is it appropriate to apply one set of performance standards uni-
formly across all grade levels? Here, we need to divide our attention
between the quantitative and the qualitative. The quantitative di-
mension refers to the numerical count of the errors or miscues used
in computing the percent correct figure or the word recognition error
ratio. The qualitative aspect of the issue refers to the types of errors
or miscues that are permitted for computational purposes.

The data in Table 2 would not support an assumption that the
same quantitative ratio or percentage figure can apply uniformly
across all grade levels. Apparently, there is a differential function in
oral reading miscues from grade level to grade level.

My earlier investigation, resulting in new criteria, implied that
the change in the word recognition error ratio was due to the age/
grade of the child. While the maturity of the reader certainly would
be a factor in such a shift of error ratio, I now believe that the im-
portant factor is not the age/grade relationship but the difficulty
level of the passage.

The implications of this conclusion were made only too clear
to me by a written comment from one of my graduate students:

If we now decide to use the criteria for passage levels rather
than the child's level in school, is our decision to do so founded
on the evidence in your study? For the average child's reading
grade, it won't make much difference, but what about the sixth
grader referred to the clinic experiencing difficulty in reading.
On which basis do we judge his performance, on say first and
second grade passage? There is a big difference between 1/4 and
510

All available data, nevertheless, seem to indicate that there is an
inverse relationship between the difficulty, or readability, level of a

Comment by Patricia Stoll as contained in an intraoffice memo to the
author.

135



A

POWELL 129

passage and the number of word recognition errors tolerated by a
reader. That is, the easier the material, the higher the percent of
miscues that can be permitted by the reader while still maintaining
an acceptable understanding level of the material read. Conversely,
the more complex the written language, the fewer the number of
deviations that can be so tolerated and still realize an acceptable com-
prehension level.

The key word in such a discussion as the one in the preceding
paragraph is tolerate. (1) What is meant by tolerate? It is the level
of error difficulty or deviation from the expected response that is
not detrimental to total reading performance. The tolerance level
allows for a compensation or adjustment of the reader within his
range of functioning. As error intolerance increases, the material and
instruction must be adjusted downward; and as error intolerance
decreases, the adjustment should increase.

Before leaving the quantitative dimension of this issue, I would
like to offer a point of curiosity. What relationship exists, if any,
between the percent of word recognition deviations and sentence
length? As the material increases in complexity and difficulty, the
sentence length will also increase. Is there an inverse relationship
between sentence length and error tolerance? Or is deep structure or
some other linguistic factor the important variable, not sentence
length?

Quantitatively, uniformity across passage levels would not ap-
pear to be appropriate either. The type of errors that significantly
affect a reader's tolerance level are not uniform from level to level.
That is to say that the types of significant errors between an average
second grader and an average sixth grader are different, and should
be. This observation is based on a doctoral study by Dunkeld (7)
currently near completion at the University of Illinois. It also coin-
cides with the types of findings by Goodman (9) in her study of oral
reading miscues. She states, "It became evident that the type of mis-
cues which beginning readers made change qualitatively as they
become more proficient readers." Therefore, certain types of miscues
in the reading of a passage of second grade difficulty might not be
scored as errors at that level but might be used for determining error
ratios at the fourth grade difficulty level, and vice versa.
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An apparent problem concerning the qualitative value placed
on errors depends on the definition and classification used in process-
ing those errors. There is little agreement among authorities on
what constitutes a substitution, a mispronunciation, etc. The lack
of agreement is not only in the basic definition but also in the impli-
cations. Certainly, if error types are to have relevance and provide
cues for instruction, then a reasonable degree of common interpre-
tation will have to be established.

Could it be that the major product of the IRI, i.e., the identifi-
cation of three distinct reading levels, is a misinterpretation? To
search for truth, one has to be willing to risk the ultimate. To crit-
ically analyze the process and product of the nu, one has to consider
that the ultimate answer may be negativethat indeed the IRI has
no actual validity and that we who work with it are making some-
thing out of it that it is not. But that finding would offer positive
direction for other types of options.

Research evidence to support the construct of an instructional
reading level is minimal and incomplete, as it is for the frustration
reading level. This statement does not mean that we do not believe
such levels exist. It simply means we do not yet have the data to
support our beliefs.

One of the traditional beliefs regarding reading levels is that
they form a hierarchical sequenceindependent, instructional, and
frustration, in that order. Spache challenges that opinion by revers-
ing the position of the instructional and independent reading levels.
He orders the levels this way: instructional, independent, and frus-
tration.

There is absolutely no empirical data for defining the rank
order nor the limits of the independent reading level. It has been
assumed to be beyond the upper limits of the instructional level;
therefore, Spache's reversal of the rank order may well be correct.
How would we know which sequence is correct?

Since everyone is guessing about the location of the independent
reading level, I might as well offer a conjecture on the subject. My
impression is that the independent reading level is not static (it
"floats"). It may not always be located above or below the instruc-
tional reading level. The leverage to the reader is the interest value
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of the ideas and concepts. The greater the interest, the higher the
passage difficulty can be for the independent reading level of a
particular pupil. Conceivably, interest could cause this level to be
quite variable, and it may be equal to or above the instructional
level in specific types of materials. It is possible that for brief, transi-
tory high-intensity periods, the interest value could project the in-
dependent reading level into the usual frustration zone (defined as
beyond the lower limits of the instructional level). But until we have
some data with which to define the limits of the independent level,
your guess is as good as the three just given.

Another option may be that we are applying the right labels to
the wrong agent. What we are really concerned with is the degree of
mastery. The child does not have an instructional level; he only has
a performance level. To obtain the desired performance level, adjust-
ment has to be made in criterion levels, the learning time, or the
linguistic complexity of the written language. The selection of the
adjustment variables is a teacher task and, therefore, an instructional
one. When we speak of instructional level, we are referring to a
teacher task; when we speak of performance, we are referring to the
learner's behavior; and when we speak of difficulty of material, we
are referring to the characteristics of the media.

For maximum learning, all three have to match: perforinance
level (child), instructional level (teacher); and passage difficulty
(material). The instruction should be provided by the teacher at the
performance level of the child that will allow for the exclusion of
interfering or disruptive reading behaviors.

Concluding Statement

The value of the IRI lies not in its identification of what has
been called the instructional level (and the other levels by interpola-
tion) because there are probably more effective and efficient methods
of accomplishing such tasks. The use of doze procedure is one alter-
native already available that has a considerable body of research
data to support it. The real value of the IRI is that it affords the
possibility of evaluating reading behavior in depth. Furthermore, it
has the potential for training prospective teachers about reading
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behavior, a potential unequaled by other types of learning opportu-
nities. For purposes of training teachers, the process becomes the
product.

The strength of the IRI is not as a test instrument but as a
strategy for studying the behavior of the learner in a reading situa-
tion and as a basis for instant diagnosis in the teaching environment.
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