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ABSTRACT

Auditory conceptualization as an important factor in
literacy development is investigated in this study. Earlier researck
with the Lindamood Auditory Conceptualization (LAC) Test ideuntified
this factor at each grade level, kindergarten through grade twelve,
and delineated a LAC Test breakpoint score which was sharply
discriminative of reading performance as measured by the individually
administered Wide Range Achievement Test. In this study, over 1520
third grade students wvere tested on their ability to perceive nuamber,
identity, and sequence of phonemes in both isolated and syllabic
relationship and to conceptualize the auditory stimulus with a
sequence of colored blocks, as measured by the LAC Test. Performance
vas correlated with reading performance as measvred by the
Cooperative Primary Reading Test (CPRT). The earlier findings wer=z
replicated. A comparable breakpoint score was sharply discriminative
of reading performance, and a positive correlation was found bLetween
CPRT scores and LAC Test scores. This suggests that elemertal
phonesic analysis skills account for a significant proportion of the
variability in measure of the most advanced skills in reading.
(Author/TO)



ED 096615

v9 DEPARTMENT OF HEALTH
EOUCATION A WELFARE
NATIONAL INSTITUTE DF
EOUCATION

trirs (HOULAMENTY A BEEN REBRO
o f b txbc oy 3, RELt D 2ROV
Tt B RGONTIN ONAN-2AT-ONOR OiN .
“ o SPINIONS
st o yia v e Charles H. Lindamood
Nl LANSTT Ot " . I h
S o an B i o iy e Engiish Department

California Polytechnic State University
San Luis Obispo, California 93407

AUDITORY CONCEPTUALIZATION AND GROUP MEASURED
READING COMPREHENSION PERFORMANCE IN THIRD GRADE

International Reading Association
Nineteenth Annual Convention
New Orleans, May 1 - 4, 1974

Research Report
Friday, May 3, 1974

PR



PEAMISSION TO HEPRODUCE THIS COPY
RIGHTED MATERIA. HAS BEEN GRANTED BY

Charles H. Lindamood
Patricia C. Lindamood

T0 ERIC AND ORGANIZATIONS OPERATING

READING COMPREHENSION PERFORMANCE IN THIRD GRADE UNDER AGEFMENTS Wil 1€ NATONAL .

STITUTE OF EDUCATION FURTHER REPRO-

OUCTION OUTSIDE THE ERIC SYSTEM RE

QUIRES PEQMISSION OF THE COPYRIGHT
OWNER

AUDITORY CONCEPTUALIZATION AND GROUP MEASURED

Charles H. Lindamood

California Polytechnic State University _ PERMISSION 10 HEPRODUCE THIS COPY.
AIGHTED MATERIAL HAS BEEN GRANTED BY
Patricia C. Lindamood Stewart P. Wilson_

San Luis Medical Clinic, San Luis Obispo, California

T0 ERIC AND ORGANIZATIONS OPERATING
UNOEH AGREEMENTS WITH THE NATIONAL IN-

Stewart P. Wi]son Cuchon T et e s

Santa Barbara County Schools Office, Santa Barbara, California QURES PERMISSION OF THE  COPYAIGHT
One of the basic questions in reading research is whether the problem of

acquiring reading competency is at the level of reading connected text or is instead

. at the more elemental level of handling words and their components. This unresclved

question has generated controversy in relation to both measurement of reading compe-

tency and methods of reading instructicn (Shankwiler and Liberman, 1972). Another

basic question is whether problems in word perception are primarily visual, audi-

tory, or linguistic/semantic processing difficulties, or combinations of these.

The importance of studying these subsystems of cognitive process in isolation is

suggested as an aid to diagnosing their separate contributions to total reading

performance (Calfee, Chapman et al, 1970)(Posner, Lewis et al, 1972). The factor

of auditory conceptualization investigated in this paper gives promise of providing

information relative to the above questions. Earlier research with the Lindamood

Auditory Conceptualization (LAC) Test identified auditory conceptualization as an

important factor in literacy development at cach grade level, K - 12 (Lindamood

and Lindamood, 1971). In that research a LAC Test breakpoint score was delineated

which was sharply discriminative of reading performance as measured by the indivi-

dually administered Wide Range Achievement Test (Calfee, Lindamood et al, 1973).

This paper investigates this sane factor of auditory conceptualization and its
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relationship to literacy development, but in a larger population, at a single grade

level, and in predictive relation to performance on a group reading test.

Auditory Conceptualization

In most research on the auditory components of speech and reading the term

auditory discrimination is found. This term usually denotes tasks invclving the

gross judgment of sameness vs difference for isolated sounds, contrasting syllable
or word pairs, or other auditory stimuli involving a stimulus/response within the
auditory-vocal modality. Reading, however, is an intersensory or transcoding
process involving integration of visual and auditory-vocal modalities. Attention
is called to the fact that this transmodal type of processing is required in the

« LAC Test, and therefore the term auditory conceptualization is used. In addition to

discrimination, the tasks involve conceptualization of the phonemic contrast between

two spoken patterns, and representation of the contrast in a visual medium.

RESEARCH DESIGH

Subjects

At the end of third grade, every third grade child in each of twenty-one schools
geographically spaced throughout Santa Barbara County, California, was tested with
the individually administered LAC Test. The schools were those in which a fourth
grade teacher had volunteered to participate in a follow-up research project. Of
the 1,521 students tested, 765 were girls and 755 boys. This was almost 1/3 of the
total county population of third graders. The population represented the full range
of socio-economic variation, and the linguistic composition was slightly ovar 5%

bilingual, and almost 95% English speaking only.
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Materials and Procedure

The LAC Test measures an individual's ability to perceive and indicate varia-
tions in phonemic number, identity, and sequence as phonemes are presented in both
jsolated and syllabic relationship. A sequence of colored blocks is the visual
medium used to represent number, sameness or difference, and order within the audi-
tory stimulus. Any color can represent any sound. No constant relation is main-
tained between a specific color and a specific sound except to indicate repetition
of a sound within a pattern.

In the form used in this study, the test consisted of two cate(- -ies. In
Category I the Subject was presented a spoken sequence of two or *hrue isolated
gﬁonemes which he conceptualized with a sequence of colored blocks. For example,
the sequence /k,t,k/ would be represented with the block sequence blue-yellow-blue,
or any other three block sequence with the first and last block the same color.

In Category II the Subject was presented a minimally contrasting chain of syllables.
He placed and manipulated a colored block sequence to conceptualize the contrast
generated by a phoneme addition, substitution, repetition, omission, or shift within
a syllable pattern. Only short vowels were used, to minimize ambiguity from associ-
ation to spelling principles. No pattern contained more than four sounds, to mini-
mize the auditory memory component, and there were a total of twelve patterns. A
particularly interesting feature of the test design is that a procedure was used to
tap comparator function, in the belief that this function is related to self-
corrective activity in the reading process. The procedure involved an Examiner pre-
sentation as follows: "“Show me /i/; if that says /i/, show me /ip/; if that says
/ip/, show me /pi/; if that says /pi/, show me /pip/;" and so on, culminating in
more complex patterns like "If that says /aps/, show me /asp/; if that says /asp/,

show me /sasp/." A precheck established the Subject's understanding of the basic
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concepts of number, same/different, and left to right ordering. Demonstrations were
given of the coding tas: for both Category I and Category II. The maximum score was
100 points. Testing required about 15 minutes per child. At the same time the LAC
Testing was being accumplished, data were gathered on the results of the stat.. man-

dated, group administered, Cooperative Primary Reading Test performance of each child.

Training of Testers

Testing was done by trained personnel, primarily university students and indivi-
duals randomly szlected from the county substitute teacher list. One interesting
aspect of thr selection of testing personnel was that approximately 1/3 of the indi-
viduals who had arranged to be trainad in the testing were unable to be used. Dys-
function in auditory conceptualization ranging from moderate to severe interfered
wit)i their being able to become competent in handling the stimulus items and the
ncoring judgments within the time available for training. This would indicate that
researchers gathering data which inc]ude-LAC Test performance would be well advised
tc plan for particularly careful procedures in selecting and training test personnel.
Probably the most effective scrzenirng procedure would be to administer the LAC Test

to prospective testing personnel.

RESULTS AND DISCUSSION

Correlation

The correlation betv.cen LAC Test weighted raw scores and grade scores on the
Cooperative Primary Reading Test, Form 23B, ran about 0.44. This means that approx-
imately 20% of the variance in the grade score distribution is accounted for by LAC
Test performance. Such a finding would not be significant if the relationship
existed between two reading tests purporting to measure much the same thing. The

significance of this relationship lies in the fact that the focus of the CPRT measure
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is on comprehension skills while the LAC Test focuses simply on the most elemental
phonemic analysis skills. In other words, this often overlooked elemental cluster
of skills accounts for a significant proportion of the variability in measure of the

most advanced skills in reading.

Breakpoint Score

A breakpoint at a LAC Test score of 80 was sharply discriminative of reading
performance on the CPRT. If a child scores poorly on the LAC Test it is highly
nrobable that he will be experiencing difficulties in mastering fundamental reading
skills. The data indicate that over 76% of the third grade children who score
below 80 on the LAC Test also score four months or more below grade level norms on
the CPRT; while 78% of those who score above 80 oa the LAC Test score at or above
grade level on the CPRT. This is directly comparable with the breakpoint score of
43 on an earlier form of the LAC Test with a maximum score of 60 points, in the
Monterey, California study (Calfee, Lindamood et al, 1973). Ir that study students
who scored above che breakpoint had an 85% probability of reading at or above grade
level on the WRAT; those scoring below the breakpoint had a 71% probability of
performing below grade level. The breakpoint score of 80 is also compatible with
the clinically established LAC Test cut-off score of 81 for a child completing third
grade, as indicated in the LAC Test Manual (Lindamood and Lindamood, 1971).

General LAC Test Performance

Scores ranged from zero to 100, the entire range of the test. It is significant
to note tkat over 1/2 of the 1,521 children tested scored below the clinically
established LAC Test cut-off score of 81 for a child compieting third grade. Further-
more, over 25% of those scoring 80 or below scored significantly below, with scores

of 55 or lower. This is iess than is recommended for a child completing first grade.
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Another very interesting aspect of this data is the wide variation from school site
to school site in the percentage of students who fell at or below this score of 55,
At some school sites as many as 50% of the population fell below this score, while
at other sites, tnly 5% or 6% fell below it. (The reasons for these variations are
presently under examination. At this point it does not appear that some simple hypo-
thesis 1ike: the socio-cultural background of the population will provide an adequate
explanaticn,)
There was no indication of differential performance in males versus females.
There was, however, a significant difference in performance of speakers of Eng-
lish only, versus bilingual students. The mean score for speakers of English only was
73, for the bilinguul group it was 59. It is highly unlikely that the observed dif-
ference in performance between these two groups is the result of chance factors in

this particular population,

Effect of Training

Savin (1972) comments that at present there is no plausible answer to the question
of why some children are unable to segment syllables into phonemes, and that no train-
ing program is known to help these children. While it is true that there is currently
no answer to why some children are unable to segment syllables into phonemes, exper-
jence with the A.D.D. Program (Lindamood and Lindamood, 1969) provides evidence that
such judgment can be stimulated both developmentally and remedially. For example:
Yates (1972) reports that 49 first graders who had a mean LAC Test score of 17 in
September showed a gain of 32 points for a mean score of 49 in January after four
months of A.D.D. Program training. This contrasts with the findings of Varner (1973)
where 20 first graders in three different reading programs who had a mean LAC Test
score of 22 in September showed a gain of only 20 points for a mean score of 41 in

May. This means that the students who received A.D.D. Program training made grezter
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gains in ability to segment syllables into phonemes in four months than did students
without A.D.D. training in a full school year. In a controlled study by Rose (1971)
36 students in grades 1 - 8 received 30 hours of A.U.D. training in a four month
period. The average gain in LAC Test score was 28 points. In a control group of 16
students the average gain in LAC Test score was zero. In another controlled study,
(Da1l 'Armi, 1973) 72 fourth graders received the A.D.D. Program for auditory concep-
tual training versus other training for a group of 54 fourth graders. Mid-year
analysis of LAC Test score variances indicated a significant mean d:fference for the

experimental group receiving the auditory conceptual training.

SUMMARY AND IMPLICATIONS

The earlier findings of a significant relationship between auditory conceptuali-
zation and reading ability in the K - 12 population of the Monterey study were
essentially replicated in this third grade study. A comparable breakpoint score was
sharply d{scriminative of reading performance, and a pnsitive correlation was found
between the group administered CPRT scores and LAC Test scores. The correlation was
not as high as between LAC Test scores and the individually administered word recog-
nition task of the WRAT, as would be expected, but the data suggest that even when
the focus of the reading test is on the most advanced reading skill of comprehension,
elemental phonemic analysis skills account for a significant proportion of the
varijability in reading performance. These findings, plus initial research findings
on the effect of training in auditory conceptualization, suggest the validity of set-
ting specific levels of phoremic analysis competency as a basic minimal educational

goal,
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