INFORMATION TO USERS
This manuscript has been reproduced from the microfilm master. UMI
films the text directly from the original or copy submitted. Thus, some
thesis and dissertation copies are in typewriter face, while others may
be from any type of computer printer.
The quality of this reprodnction is dependent upon the quality of the
copy submitted. Broken or indistinct print, colored or poor quality
illustrations and photographs, print bleedthrough, substandard margins,
and improper alignment can adversely affect reproduction.
In the unlikely event that the author did not send UMI a complete
manuscript and there are missing pages, these will be noted. Also, if
unauthorized copyright material had to be removed, a note will indicate
the deletion.
Oversize materials (e.g., maps, drawings, charts) are reproduced by
sectioning the original, beginning at the upper left-hand corner and
continuing from left to right in equal sections with small overlaps. Each
original is also photographed in one exposure and is included in
reduced form at the back of the book.
Photographs included in the original manuscript have been reproduced
xerographically in this copy. Higher quality 6" x 9" black and white
photographic prints are available for any photographs or illustrations
appearing in this copy for an additional charge. Contact UMI directly
to order.

A Bell & Howell Information Company
300 North Zeeb Road. Ann Arbor. Ml 48106-1346 USA
313/761-4700 800/521-0600

TEST INTERPRETATION:
A DATA-BASED APPROACH USING TWO TESTS OF
MORPHOSYNTACTIC SKILLS

by
Andrew William Merrell

Copyright © Andrew William Merrell 1995

A Thesis Submitted to the Faculty of the
DEPARTMENT OF SPEECH AND HEARING SCIENCES
In Partial Fulfillment of the Requirements
For the Degree of
MASTER OF SCIENCE
In the Graduate College
THE UNIVERSITY OF ARIZONA

1995

UMI Number: 1362203

Copyright 1995 by
Merrell, Andrew William
All rights reserved.

UMI Microform 1362203
Copyright 1995f by UMI Company. All rights reserved.
This microform edition is protected against unauthorized
copying under Title 17, United States Code.

UMI
300 North Zeeb Road
Ann Arbor, MI 48103

2

STATEMENT BY AUTHOR
This thesis has been submitted in partial fulfillment of
requirements for an advanced degree at The University of Arizona and
is deposited in the University Library to be made available to borrowers
under rules of the library.
Brief quotations from this thesis are allowable without special
permission, provided that accurate acknowledgment of source is made.
Requests for permission for extended quotation from or reproduction
of this manuscript in whole or in part may be granted by the copyright
holder.

Signed: CLsJl

APPROVAL BY THESIS DIRECTOR
This thesis has been approved on the date shown below:

M(ZsL r- L
Linda Swisher
Professor of Speech and Hearing Sciences

3o}
Date

/frs

3

ACKNOWLEDGEMENTS

The author wishes to thank the members of the thesis
committee: Dr. Linda Swisher and Dr. Elena Plante for their invaluable
contributions at every stage of this project, and Dr. Noel Matkin for his
insights regarding the methods and direction of this study.
In addition, the author is grateful to Lisa Monheit and Jacquelyn
Rennard for the generous lending their time and proofreading skills.

4

DEDICATION

This paper is dedicated to my parents, Dr. Richard C. Merrell
and Mrs. Ardeth G. Merrell, who instilled in their children a desire for
knowledge and provided the means to attain it.

5

TABLE OF CONTENTS

1. LIST OF TABLES

6

2. ABSTRACT

7

3. INTRODUCTION

8

4. METHODS

15

4.1 Subjects

15

4.2 Materials

18

4.3 Procedures

20

5. RESULTS

22

6. DISCUSSION

32

7. REFERENCES

38

6

LIST OF TABLES

TABLE 1, Group performance on standardized tests used to select
subjects
TABLE 2, Reliability of test administration

18
21

TABLE 3, Means and standard deviations of the TEEM and the PEST
in z-scores

22

TABLE 4, Sensitivity and specificity of the TEEM

24

TABLE 5, Sensitivity and specificity of the PEST

25

TABLE 6, Variance shared (r2) between morphosyntactic and
nonverbal tests

26

TABLE 7, Percentage of item failure by SLI children on item(s) of same
structure on the TEEM and the PEST

29

TABLE 8, Point-to-point agreement (%) for item(s) within and
between tests

31

ABSTRACT

This study evaluated empirically the Test for Examining
Expressive Morphology and the Patterned Elicitation Syntax Test with
Morphophonemic Analysis to determine their capacity to aid in
answering the following diagnostic questions: 1) "Is there a language
impairment" and 2) "What are the specific areas of deficit?" For the
first question, a discriminant analysis using 40 preschool children (20
with specific language impairment [SLI], and 20 with normally
developing language) revealed 90% sensitivity and 95% specificity for
each test. For the second question, an item analysis revealed
inconsistent pass/ fail rates and low point-to-point agreement for SLI
children's performance on items targeting the same morphosyntactic
structure across tests. Given their high discriminant capacity, but
inconsistent item-level performance, both tests proved appropriate
diagnostic tools for question 1 but inappropriate for question 2.
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INTRODUCTION

Diagnosis of language impairment "includes a thorough
understanding of the client's problem and not merely the application
of a label" (Haynes, Pindzola, & Emerick, 1992). A clinician must both
identify the existence of a language impairment and develop an
understanding of the specific nature of the problem, including the
client's strengths and weaknesses. In identifying the existence of a
language problem, the clinician in effect poses the question "Is there a
language impairment?." If the answer to this question is yes, then the
clinician formulates diagnostic questions concerning the specific nature
of the client's problem. One of the potential diagnostic questions is
"What are the specific areas of deficit?"
Standardized tests are often used to assist in answering
diagnostic questions. The Education of All Handicapped Children Act
of 1976 (PL94 -142) requires the use of standardized instruments in the
assessment of language in children (Wilson, Blackmon, Hall, &
Eicholtz, 1992). In their literature survey, Records and Weiss (1990)
noted some authors recommend an increased reliance on external aids
(e.g., standardized measures) by practicing clinicians to improve clinical
judgment skills. A survey of California public school clinicians
revealed that 16% of the respondents relied on published, formal
instruments alone for assessment of expressive language and an
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additional 75% of those surveyed relied on published, formal
instruments along with other diagnostic measures (Wilson, et al.,
1992).
Given the extent of their use in current clinical practice, some
investigators have explored the role of norm-referenced tests in the
diagnostic process (Kelly & Rice, 1986; Lahey, 1990). Previous studies
have sought to identify the variables affecting clinicians' choice of tests
and the weight given to test scores during interpretation. Wilson et al.
(1992) found that 57% of clinicians responding to their survey used
tests mandated by the supervisor or district and an additional 36% used
tests suggested by the supervisor or district. In another study, Records
and Tomblin (1994) examined the decision-making process of 27
ASHA-certified clinicians who were provided data from several normreferenced tests and asked to determine the existence of a language
impairment in children ages 7 and 9 years. The clinicians reported that
two contributing influences on test preference were: 1) their opinions
regarding the adequacy of a test's psychometric criteria and 2) their
familiarity with the test. These studies demonstrate the extent to
which current practice reflects the use of subjective rather than
objective criteria in test selection and interpretation. The legal
demands placed on clinicians to provide standardized measures and
the current practices of clinicians suggest the need for data-based
analyses to provide evidence that it is appropriate to interpret test
results to answer specific diagnostic questions.
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Several authors have attempted to guide test selection and
interpretation by analyzing the psychometric characteristics of tests as
reported in the test manual. Various studies have taken a set of
psychometric criteria reasoned to be necessary for norm-referenced tests
and tallied the number of those criteria met by each of the tests assessed
for the study (McCauley & Swisher, 1984a; Plante & Vance, 1994;
Sturner, Layton, Evans, Heller, Funk, & Machon, 1994).

While these

studies empower readers to review tests for psychometric information,
tallies of psychometric criteria are limited in that they do not provide
data-based analyses as to how the performance of an individual child
might be interpreted to answer specific diagnostic questions. Plante
and Vance (1994) conducted a two-part assessment of language tests
designed to answer the question "Is there a language impairment?"
First, they conducted a tally of psychometric criteria met by language
tests for preschool children (cf. McCauley & Swisher, 1984a). Second,
four of the tests that met relatively high numbers of the psychometric
criteria were analyzed objectively for their capacity to discriminate
between children with normally developing language skills (NL) and
children previously diagnosed with specific language impairment
(SLI). Only one of the four tests demonstrated acceptable accuracy in
discriminating between the SLI and NL groups. This outcome
demonstrated that tallies of psychometric criteria alone were
insufficient to assure that test results could be interpreted appropriately
for a specific diagnostic purpose. To insure appropriate test
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interpretation, test selection criteria must include objective analyses
designed to support the clinician's intended interpretation (Plante, in
press).
To provide clinicians with objective, data-based information
regarding the appropriateness of a test for a given diagnostic purpose,
the test must be assessed for its ability to aid in answering a specific
diagnostic question (Messick, 1989). The first diagnostic question
proposed in this study, "Is there a language impairment?," requires of
a test the capacity to discriminate between those children with language
impairment and those who have normally developing language
(Plante & Vance, 1994). A discriminant analysis provides information
about a test's sensitivity and specificity. The measure of a test's
sensitivity is the accuracy with which the test identifies children with
language impairment as language impaired. The measure of a test's
specificity is the accuracy with which the test identifies children with
normally developing language as having normally developing
language. The percent of error in sensitivity and specificity provides
evidence of the number of false positives and false negatives a clinician
might encounter in using the test to identify children with language
impairment. Low sensitivity would indicate a higher false negative
rate (i.e., underidentification); low specificity would indicate a higher
false positive rate (i.e., overidentification). This information provides
evidence of criterion-related validity (AERA, APA, & NCME, 1985) for
the purpose of identifying children with language impairment.
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Following the identification of a language impairment, the
clinician might wish to identify the relative strengths and weaknesses
of the client's language skills. Thus, a second diagnostic question is
"What are the specific areas of deficit?" Use of a test for the purpose of
identifying areas of deficit focuses interpretation not on the composite
score, but at the item level. Several authors have argued that the use
of individual items targeting specific structures to plan therapy
objectives is an ill-conceived practice, given the restricted number of
items on any test of child language (McCauley & Swisher, 1984b; Plante
& Vance, 1994). However, this position is not universally held. In
discussing tests of language and communication, Haynes, Pindzola, &
Emerick (1992) suggested "these instruments may be helpful to the
speech-language pathologist in providing direction toward areas in
need of probing through nonstandardized means" (p. 119). Others
have argued for item-level interpretation of standardized tests.
Stephens and Montgomery (1985) noted that the test "characteristic [of
permitting subtest or item analysis to yield areas for deep testing] can be
safely applied to most tests" (p. 24). Owens, Haney, Giesow, Dooley, and
Kelly (1983) suggested that, based on content, standardized tests "allow
the clinician to use tests and test items that assess a particular
structure" (p. 7).
The appropriateness of interpreting tests and test items as
evidence of specific areas of deficit rests upon the analysis of both the
test's content area and the inherent task effects. Sabers (in press) has
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suggested that "The way a test measures behavior may introduce
measurement aspects not related to the construct intended for the test."
For example, Sabers provided an anecdotal example concerning
clinicians' opinions of the task used by the Sentence Combining subtest
of the TOLD2-I. It was the clinicians' consensus that the task contained
a substantial memory load which would influence the interpretation
given to a child's performance on this subtest. Therefore, the task used
by the test (e.g., presentation of stimuli, expected response, etc.) might
independently influence a child's performance on the intended content
area (e.g., morphology, vocabulary, etc.). If task factors cause
performance on items to fluctuate, regardless of item content, then
such evidence would undermine the interpretation of item
performance as reflecting a child's real areas of deficit.
In the present study, two tests of morphosyntactic skills, which
differ in the tasks they employ, are analyzed empirically for their
capacity to answer the following two diagnostic questions: 1) "Is there a
language impairment?" and 2) "What are the specific areas of deficit?"
To provide a data-based assessment of the first diagnostic question, each
test will be analyzed for accuracy in identifying preschool children with
SLI and preschool children with NL. To provide a data-based
assessment of the second diagnostic question, individual items that
target identical morphosyntactic structures will be analyzed
descriptively across the two tests by examining pass/fail rates and item
reliability for children with SLI.
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Two tests of morphosyntactic skills designed for use with preschool
children were chosen for this study. They were chosen because the
profile of preschool children with SLI commonly includes deficiencies
in the area of grammatical morphology (cf. Leonard, Bortolini, Caselli,
McGregor, & Sabbadini, 1992). Hence, these tests target areas of known
deficiency in the SLI population. In addition, the choice of
morphosyntactic tests creates an opportunity to examine items of
similar content (i.e., same morphosyntactic structure) across the tests in
an item analysis.
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METHODS

Subjects
Forty preschool children participated in this study; 20 with
specific language impairment (SLI) and 20 with normally developing
language skills (NL). All of the children were from Tucson, Arizona.
Children in both groups were monolingual speakers of standard
English dialect as reported by each child's parent or teacher. All
children (i.e., SLI and NL groups) met the following criteria for
inclusion in this study:
1. Passing performance on a pure-tone screening via reliable
responses to pure tones of 25 dB HL at 1, 2, and 4 kHz and
30 dB HL at 500 Hz. These screening levels were adopted to
accommodate ambient noise at the testing sites.
2. Performance on a nonverbal intelligence test above a
standard score of 75 (70 + 1 SEM) on the nonverbal scales of
the Kaufman Assessment Battery for Children (K-ABC)
(Kaufman & Kaufman, 1983). This cutoff was chosen to
exclude children with significantly subaverage intelligence as
defined by the DSM-III-R (APA, 1987).
3. As reported by parent or teacher, no other developmental,
neurological, or emotional handicaps were present.
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The children in the SLI group were selected through a process
that combined clinical judgment with confirmation of language status
by norm-referenced testing. Members of the SLI group were enrolled
in a University-based clinical program for children with SLI. Each was
referred to this program by clinics and schools in the community
serving these children. The children with SLI had a mean age of 4:9
years, with a range of 4:0 to 5:6. The group consisted of 8 girls and 12
boys; 14 were white, 4 were Hispanic, 1 was African-American, and 1
was Asian. Based on eligibility for financial assistance, 55% of the
children came from families with low income levels and 45% came
from families with middle to high income levels.
To be included in this study, each child in the SLI group was
diagnosed first as SLI by the agency or school making the referral. In
addition to confirmation of this diagnosis by certified clinicians at the
University-based clinic, each child in the SLI group scored below -3.00
standard deviations (SD) (i.e., -3.25 SD + 1 SEM ) below the normative
mean on the Structured Photographic Expressive Language
Test-Revised (SPELT-II) (Werner & Kresheck, 1983). Use of this
empirically derived cut-off has twice resulted in discrimination
between children with SLI and those with normal language, with 90%
or better overall accuracy (Plante & Vance, in press; 1994).
The children with NL included in this study were recruited from
local preschool programs and were developing normally according to
teacher report. All children in the NL group were age-matched with
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the children in the SLI group by ±3 months. The NL group had a mean
age of 4:10 years, with a range of 4:2 to 5:7. The group consisted of 11
girls and 9 boys; 15 were white, 4 were Hispanic, and 1 was Native
American. Based on eligibility for financial assistance, 50% of the
children came from families with low-income levels and 50% came
from families with middle- to high-income levels.
To be included in this study, each child in the NL group scored
above -3.00 SD (i.e., -3.25 SD + 1 SEM ) below the normative mean on
the SPELT-II. This is above the cut-off score twice demonstrated
previously to accurately classify normal children as normal (Plante &
Vance, in press; 1994).
Table 1 shows the group performance of the children on the
measures of nonverbal intelligence and language skills. The mean
difference on the nonverbal scales of the K-ABC was consistent with
scores noted previously for SLI and NL groups of preschool children on
this nonverbal measure of intelligence (Swisher & Plante, 1993). The
mean difference for the scores on the SPELT-II was consistent with
group scores in a previous study assessing SLI and NL groups of
preschool children via SPELT-II scores (Plante & Vance, 1994).

Table 1
Group performance on norm-referenced tests used to select subjects
SLI

NL
Mean

Range

Mean

Range

K-ABC

106.3

88 -125

94.35

78 -116

SPELT-H

-1.11

-2.8 - 0.8

-5.38

-8.0 - -3.2

Materials
Test manuals were studied to determine the authors' statements
as to test purpose or possible interpretations of the test results. To be
considered for use in this study, the authors had to claim in the
manual that interpreting test results would provide answers to the
diagnostic questions "Is there a language impairment?" and "What are
the specific areas of deficit?" Each test had to be norm referenced for
preschool children, have a similar set of morphosyntactic structures
targeted at the item level, and be designed with different tasks to target
these structures.
The two tests chosen were the Test for Examining Expressive
Morphology (TEEM) (Shipley, Stone, & Sue, 1983) and the Patterned
Elicitation Syntax Test with Morphophonemic Analysis (PEST) (Young
& Perachio, 1993). The TEEM consisted of 54 items targeting a variety
of morphosyntactic structures using a sentence completion task. For
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example, for one item the child was shown a picture of a rabbit eating a
carrot and asked to complete the following spoken utterance: "The
rabbit has a carrot. Whose carrot is it? It is the

." The

anticipated response was "rabbit's" and the targeted structure was the
regular possessive affixation. The PEST consisted of 44 items targeting
a variety of morphosyntactic structures using a delayed imitation task.
For each item, the child was shown three pictures and asked to repeat
three phrases spoken by the test administrator. Each picture
corresponded to one phrase and only the third phrase was scored. For
example, for one item a child was shown three pictures, a coat, a dog,
and long hair. The child was told to repeat the following phrases after
the administrator had spoken all three, "a boy's coat, a dog's collar, a
girl's hair." After the child repeated all three of the phrases, the third
phrase was scored pass/fail and the targeted structure was the regular
possessive affixation.
Each of the tests provided normative information and instructed
the test administrator on the use of such information. With regard to
answering the question "Is there a language impairment?," the authors
of the TEEM advised that "Children whose scores are one or two
standard deviations from the norm merit special consideration" (p. 16).
The authors of the PEST suggested that "Children who score below the
10th percentile are almost certainly candidates for therapy" (p. 12).
Thus, each manual suggested that the scores on these tests may be
interpreted relative to the normative mean and that the distance from
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the mean offered some evidence of language impairment and the need
for intervention.
The PEST and TEEM targeted specific morphosyntactic structures
at the item level. Both tests' manuals argued that item failure
provided evidence regarding "What are the specific areas of deficit?"
The authors of the TEEM stated that "patterns may emerge wherein a
child is using certain morphemes (such as plural) but not others (such
as third person singulars). This can be the basis for selecting which
morphemes should be taught" (p. 17). Citing that the PEST was
originally designed as a criterion-referenced test, the authors claimed
"The PEST may be used as a criterion-referenced measure to determine
which grammatical structures have not been acquired" (p. 1). These
claims were consistent with broader claims that failed items on
standardized tests correspond with real areas of deficit (cf. Owens, et al.,
1983).

Procedures
All of the children were tested on-site at their preschool or clinic.
The tests used for the subject-selection criteria (i.e., nonverbal scales of
the K-ABC, hearing screen, SPELT-II) and the tests selected for this
study (i.e., TEEM, PEST) were separated into two sections. Section A
consisted of the K-ABC and the hearing screening; Section B consisted
of the SPELT-13, TEEM, and PEST. The language tests were presented in
random order to obviate any order effects.

21

All tests were administered by a certified speech-language
pathologist or a graduate student in the field of speech-language
pathology. The administrators were trained specifically for this study.
Administrations of the K-ABC, SPELT-E, TEEM, and PEST were double
scored on-line by a second examiner to provide evidence of reliability.
The nonverbal scales of the K-ABC were double-scored for 40% of the
children in the SLI group and 75% of the children in the NL group.
The SPELT-II, TEEM, and PEST were double scored for a minimum of
90% of the children in the SLI group and 80% of the children in the NL
group. Total score reliability (calculated with Pearson r) and point-topoint item agreement for each subject group are provided in Table 2.

Table 2
Reliability of test administration

*

ST.!

NL

Total
r

Mean (%)

Range(%)

K-ABC

.995

98.3

93-100

99.8

98-100

SPELT-H

.990

96.0

88-100

96.6

84-100

PEST

.986

97.5

89-100

96.1

82-100

TEEM

.989

97.5

94-100

96.3

89-100

Test

*

Mean (%) Range (%)

All correlations are statistically significant at p < .01.
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RESULTS

Raw scores on the PEST and TEEM were converted into z-scores
to allow for comparison between results from the two tests. The zscores provide a metric of each child's score relative to the normative
mean of each test in units of standard deviation (SD). All subsequent
statistical analyses of test scores were completed using z-scores. Table 3
shows the means and standard deviations for the NL and SLI groups.

Table 3
Means and standard deviations (SDI of the TEEM and the PEST in
g-SCpreg
SLI

NL
Test

Mean

SD

Mean

SD

PEST

-1.16

1.69

-5.80

5.54

TEEM

-0.46

1.14

-4.20

1.71

Both the PEST and TEEM were assessed for their capacity to
answer the question "Is there a language impairment?" A
discriminant analysis was completed for each test to determine its
accuracy in discriminating between the SLI and NL groups. This
analysis involved a two-part procedure. First, each test was evaluated
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to determine whether the variance in test scores among subjects could
be accounted for by group membership. This was accomplished
through a regression formula for which the predictor variable was the
test (i.e., TEEM, PEST) and the criterion variable was the group
categorization (i.e., SLI, NL). Regression results for both the TEEM and
the PEST were statistically significant at p < .01 (TEEM: F=65.7065,
df=39; PEST: F=46.1128, df=39). Once a significant result was obtained,
the regression information was used to statistically categorize each
subject as NL or SLI according to their scores on the individual test.
The accuracy of the statistical categorization was then cross-checked
against the subject's actual group membership.
Table 4 shows the subject categorization by the TEEM. The TEEM
had both high sensitivity (i.e., SLI identified as SLI) and high specificity
(i.e., NL identified as NL). The total number of children misidentified
in either group by the TEEM was 3 out of the 40 children in the study.
This categorization accuracy was obtained by using a cutoff score of -1.67
SD, at which the test discriminated maximally between the two
populations.
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Table 4
Sensitivity and specificity of the TEEM
Original Categorization
SLI

NL

SLI

90%

10%

NL

5%

95%

Statistical
Categorization

H = 20 for each group.
It was not simply the test, but also the statistically calculated
cutoff that provided the TEEM with its high discriminative capacity.
Categorization of children by the TEEM using the empirically derived
cutoff score of -1.69 SD resulted in low rates of misidentification. Only
2 subjects (10%) originally categorized as SLI were misclassified as NL
and only 1 subject (5%) originally identified as NL was misclassified as
SLI. This error rate is lower than that resulting from application of the
test authors' recommended cutoff scores of 1 or 2 standard deviations
below the mean. If the cutoff is raised to -1 SD, sensitivity would
remain constant at 90%, but specificity would drop from 95% to 60%,
resulting in a 40% overidentification of children with normally
developing language as children with language impairment.
Table 5 shows the categorization by the PEST. As with the TEEM,
the PEST had both high sensitivity and high specificity. Using the
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figures from Table 5, the total number of children misidentified by the
PEST was 3 out of the 40 children in the study. This categorization
accuracy was obtained by using a cutoff score of -2.67 SD, at which the
test discriminated maximally between the two groups.

Table 5
Sensitivity and specificity of the PEST
Original Categorization
SLI*

NL*

SLI

90%

10%

NL

5%

95%

Statistical
Categorization

*

a = 20 for each group.
Categorization of children by the PEST using the empirically

derived cutoff score of -2.67 SD resulted in low rates of
misidentification. Only 2 subjects (10%) originally categorized as SLI
were misclassified as NL and only 1 subject (5%) originally identified as
NL was misclassified as SLI. This error rate is lower than that resulting
from application of the authors' recommended cutoff scores of 10th
percentile (1.28 SD below the mean). By raising the cutoff to the 10th
percentile, sensitivity increased from 90% to 95%, but specificity
dropped from 95% to 55%, resulting in 45% overidentification of
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children with normally developing language as children with language
impairment.
A Pearson r was calculated to identify correlations between the
language and nonverbal tests. This was done to examine whether IQ
could have influenced the outcome of the discriminant analysis and
subsequent categorization. Table 6 shows the variance shared between
the two tests of morphosyntactic skills (i.e., TEEM, PEST) and the test of
nonverbal skills (i.e., Nonverbal Scales of the K-ABC). The SLI and NL
groups demonstrated little shared performance between the nonverbal
test and either test of morphosyntactic skills. The low shared variance
figures of the children in each group (i.e., SLI, NL) between the tests of
nonverbal and morphosyntactic skills provided evidence that
nonverbal test performance was not a confounding variable in the
children's performance on the morphosyntactic tests.

Table 6
Variance shared between ( r 2 ) morphosyntactic and nonverbal tests
K-ABC
Tests

NL

SLI

PEST

.299

.058

TEEM

.251

.001
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In addition, the nonverbal IQ scores and ethnicity of the children
misidentified by either the TEEM and the PEST were examined for
comparison with the normative data for the Nonverbal Scales of the KABC and ethnic classification of the subject samples. This was done to
reduce further the plausibility that nonverbal IQ or cultural variations
accounted for the categorization of the groups by the morphosyntactic
tests. The number of children misidentified by either test was 4 out of
40, with two of the children misidentified by both tests. The single NL
child misidentified as SLI by the TEEM was also misidentified by the
PEST. This subject, a girl, had a nonverbal IQ score of 95 on the
Nonverbal Scales of the K-ABC. Of the misidentified SLI children, one
child was misidentified by both the TEEM and the PEST. This subject, a
girl, had a nonverbal IQ score of 86 on the Nonverbal Scales of the KABC. A second SLI child, a boy, was misidentified as NL by the TEEM
and had a nonverbal IQ score of 104 on the Nonverbal Scales of the KABC. A third SLI child, a boy, was misidentified as NL by the PEST and
had a nonverbal IQ score of 103 on the Nonverbal Scales of the K-ABC.
In all, the children misidentified by the TEEM or PEST were within 1
standard deviation of the normative data for the K-ABC (M=100,
SD=15) and were not classified as belonging to an ethnic minority.
Following the identification of language impairment in
children, the clinician poses questions directed at the nature of the
individual's problems. One question during this stage of diagnosis is
"What are the specific areas of deficit?" the TEEM and the PEST were
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analyzed at the item level to provide objective evidence regarding each
test's capacity to answer this question. Only the children originally
categorized as SLI were used in the following analysis, as specific deficit
areas are not an issue for the NL children.
The underlying assumption is that a child's performance on an
item or set of items designed to target a single morphosyntactic
structure may reveal a deficit with regard to the targeted structure.
Conversely, passing an item or items targeting a specific structure is
assumed to reveal normal proficiency with regard to the targeted
structure. To test this assumption, a descriptive analysis was completed
by calculating percent failure rates for items that express the same
morphosyntactic structure independent of the test's mode of
presentation or the expected response. Items on the PEST and TEEM
were organized into groups according to morphosyntactic structure
targeted by the item or group of items. Item groups designed to target
the same morphosyntactic structure on the TEEM and the PEST were
analyzed to determine the percentage of children from the SLI
population failing those items on each test. Note that although an
identical structure is targeted, the task and number of items targeting
that structure vary between the tests. Table 7 shows the percentage of
items failed by the SLI group for each structure and the number of
items that target each structure on the TEEM and the PEST. Structures
such as regular past tense and present progressive have failure rates
within 10 percentage points across items on both tests. However, other
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structures, such as irregular past tense, have a difference spread of 50
percentage points, indicating remarkable disparate failure rates between
the two tests for the same morphosyntactic structure.

Table 7
Percentage of item failure bv SLI children on itemfs) of same structure
on the TEEM and the PEST
TEEM
Morphosyntactic
Structure

Number
of items

PEST

Percentage
failed*

Number
of items

Percentage
failed*

Regular plural

7

62 %

2

53 %

Possessive

7

74 %

1

70 %

Third person singular

6

83%

1

95%

Regular past tense

7

90%

1

85%

Irregular past tense

5

95 %

1

45 %

Present progressive

4

53%

4

46%

Percentages for items with multiple exemplars represent a summed
total for each targeted structure.
Given the apparent discrepancy in percent failure for the two
tests, a second item analysis was completed to further analyze item
performance across tests. Point-to-point agreement was calculated both
for the same morphosyntactic structures within a test and for the same
morphosyntactic structures between the two tests. Table 8 shows the
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results of the average point-to-point agreement within and between
the tests. A within-test point of agreement was credited only when all
of the items targeting the same exemplar (e.g., plurals) were scored the
same (e.g., all items were passed, all were items failed) by a given
subject. Point-to-point agreement within tests, that is, items targeting
the same structure with similar tasks, ranged from 30% to 80% on the
TEEM. Four of the structures targeted by the PEST were only targeted
by one item each, resulting in 100% agreement (i.e., one item must
agree with itself). For the two structures targeted by more than one
item, within-test agreement fell to 35% and 45%. When between-test
agreement was calculated, point-to-point agreement fell below 50% for
four of the six structures analyzed. This analysis demonstrated the
influence the task used by each test may have on performance, with
agreement on item performance dropping as low as 10% and never
greater than 70% between the two tests.
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Table 8
Point-to-point agreement (%) for itemfsl within and between tests
Within test
Between test
point-to-point agreement point-to-point agreement
Morphosyntactic
structure

TEEM

PEST

TEEM / PEST

Regular plural

30

45

10

Possessive

55

100*

45

Third person singular

65

100*

65

Regular past tense

70

100*

70

Irregular past tense

80

100*

45

Present progressive

60

35

15

* Denotes structures tested by only one item.
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DISCUSSION

The purpose of this study was to demonstrate, with data-based
evidence, the capacity of two tests of morphosyntactic skills designed
for preschool children to answer the following diagnostic questions:
"Is there a language impairment?" and "What are the specific areas of
deficit?" The results of a discriminant analysis provided evidence
regarding each test's capacity to answer "Is there a language
impairment?" by determining its capacity to discriminate between SLI
and NL groups. The analysis provided an assessment of each test's
sensitivity (i.e., SLI identified as SLI) and specificity (i.e., NL identified
as NL). The results revealed a high sensitivity (i.e., 90%) and high
specificity (i.e., 95%) for both the TEEM and the PEST. The analysis also
provided an empirically derived cutoff at which the tests discriminated
maximally. High sensitivity and specificity figures were achieved only
when using the cutoffs of -1.69 SD and -2.67 SD for the TEEM and the
PEST, respectively. Use of other cutoff points that are not based on
objective data, such as those suggested by the tests' authors, resulted in
reduced accuracy and an increased number of misidentifications.
The issue of using an empirically derived cutoff, rather than
more arbitrary cutoffs, has both social and economic implications. The
data-based cutoff scores are essential to preventing both under- and
overidentification of children with language impairment. As
demonstrated by the discriminant analyses, use of inappropriately high
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cutoffs leads to overidentification of language impairment. This
overidentification would result in possible loss of time, resources, and
money on children who do not need therapy but are statistically
miscategorized. If the cutoff scores used are too low, then there would
be an underidentification of children in need of services. (For an indepth discussion of the impact of misidentification associated with
inappropriate cutoff scores see Plante & Vance, 1994.) Given that 87%
of public school clinicians use tests mandated or suggested by their
district or supervisor (Wilson, et al., 1992), it is appropriate and
necessary for these authorities to identify both the test's the
discriminant capacity and a local data-based cutoff for maximal
discrimination. The relative cost of running and replicating such a
study would offset the social and economic costs of frequent
misidentification (cf. Plante and Vance, in press).
Following the identification of children with language
impairment, the next step is to describe the nature of that impairment
(e.g., identify areas of relative strength and weakness). Normreferenced tests have been implicated by some authors as appropriate
for use in answering the question "What are the specific areas of
deficit?" through examination of a child's performance on individual
items (cf. Owens et al., 1983). Accordingly, the total pass/fail rates were
calculated for each of the structures tested by both the TEEM and the
PEST. This analysis revealed inconsistent performance on equivalent
morhosyntactic structures both within and between tests. While some
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structures had similar pass/fail rates (e.g., possessive: TEEM=74%,
PEST=70%), other structures demonstrated high failure rates for items
targeting a structure on one test and lower failure rates for items
targeting the same structure on the other test (e.g., irregular past tense:
TEEM=95%, PEST=45%). Calculations of point-to-point agreement
between the same structures on different tests averaged only 41%, with
a range of 10% to 70%. Both the total pass/fail rates and point-to-point
agreement percentages indicate that when content is held constant, the
task each test uses exerts an influence over the child's performance on
individual items.
When a child answers items on one test correctly and fails items
targeting the same structure on a different test, it can be assumed that
factors beyond the content of the items must account for the fluctuating
performance (cf. Sabers, in press). Therefore, although the tests'
authors claim that item failure indicates an area of deficit to be targeted
in therapy (Shipley, Stone, & Sue, 1983; Young & Perachio, 1993), the
task with which the test targets a structure influences performance in
ways not intended by this construct. For these tests, the variable
performance precludes identification of the child's "real" areas of
strength or weakness. Instead item-level performance was too
inconsistent to assume that we could glean deficit or mastery
information from the child's passing or failing the test's items.
Inappropriately deriving therapy objectives from a child's itemlevel performance would lead to unnecessary social and economic
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costs. For example, if successfully passed items are interpreted
inappropriately as demonstrating the child's mastery of the targeted
structures, then important therapy objectives might be missed. If the
child has not mastered the targeted structure under other (e.g.,
naturalistic) conditions, the child may continue the uncorrected error
pattern with possible negative social consequences. As those who
interact with the child outside the clinical setting do not see
improvement, the child may remain in language therapy that does not
represent the scope of his/her needs. In another example, if failed
items are inappropriately interpreted as demonstrating deficiencies in
the targeted structures, then inappropriate therapy objectives might be
established. With unnecessary therapy objectives, there is a significant
negative economic cost in terms of time and resources as clinician and
child work on targets that do not represent the child's needs.
Both the TEEM and the PEST proved unsuccessful in answering
the question "What are the specific areas of deficit?," but successful in
answering "Is there a language impairment?" These results
demonstrate that a test that is valid for one purpose can be invalid for a
second purpose. It is for this reason that Messick (1989) emphasized the
validation of a test for each intended interpretation and its
implications for action. The purpose for which one test is designed and
validated may predispose it to be invalid for another. For example,
Lahey (1990) noted that tests used to identify the existence of language
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impairment may require contexts that stress a child's language system.
Therefore, a test's task provides context which, while artificial with
regard to conversational speech, may be both necessary and
appropriate for a test designed to answer "Is there a language
impairment?" However, as demonstrated by this study, the same tests
that are appropriate for this purpose do not necessarily provide further
diagnostic information (e.g., "What are the specific areas of deficit?")
when analyzed at the item level. The design needs (i.e., artificial
contexts used to stress the language system) of a test for identification of
language impairment may preclude the capacity to answer questions
about areas of deficit.
Given the legislative requirement for standardized measures
and the current practice of using district-recommended, normreferenced tests, it is imperative that clinicians and supervisors lobby
their school districts to analyze objectively any recommended or
required language measures. District-level efforts to conduct
discriminant analyses and to derive local cutoff scores will provide
more efficient and accurate identification of language-impaired
children. The efficiency of interpreting the same tests to identify areas
of strength and weakness for intervention is undermined by the lack of
empirical support for these types of interpretations. For clinicians or
administrators purchasing tests, this paper demonstrates the need to
consider empirical evidence, in addition to the reported psychometric
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criteria (AERA, APA, & NCME, 1985; McCauley & Swisher, 1984a), that
demonstrates that a test may be used to answer a specific diagnostic
question.
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