
Condouris et al.: Measuring Language Abilities in Autism 1

Research

The Relationship Between Standardized
Measures of Language and Measures of
Spontaneous Speech in Children With Autism

Karen Condouris
Boston University School of Medicine

Echo Meyer
Division TEACH, University of North Carolina

Helen Tager-Flusberg
Boston University School of Medicine

This study investigated the relationship
between scores on standardized tests (Clinical
Evaluation of Language Fundamentals [CELF],
Peabody Picture Vocabulary Test–Third Edition
[PPVT-III], and Expressive Vocabulary Test)
and measures of spontaneous speech (mean
length of utterance [MLU], Index of Productive
Syntax, and number of different word roots
[NDWR]) derived from natural language
samples obtained from 44 children with autism
between the ages of 4 and 14 years old. The
children with autism were impaired across both
groups of measures. The two groups of
measures were significantly correlated, and
specific relationships were found between
lexical–semantic measures (NDWR, vocabulary

tests, and the CELF lexical–semantic subtests)
and grammatical measures (MLU, and CELF
grammar subtests), suggesting that both
standardized and spontaneous speech mea-
sures tap the same underlying linguistic abilities
in children with autism. These findings have
important implications for clinicians and
researchers who depend on these types of
language measures for diagnostic purposes,
assessment, and investigations of language
impairments in autism.
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Researchers and clinicians regularly rely on a variety
of measures of language to assess and chart
developmental changes in language in a variety of

populations. Clinicians typically depend on measures of
language to diagnose children with language impairments,
to assess a range of language skills, and to design and
monitor treatment programs. Researchers use language
measures to define their participant populations, to
document their participants’ language status, to match
groups of participants, or to investigate aspects of language
impairment in different populations. Typically, two classes
of measures are used for these purposes: (a) standardized
psychometric tests and (b) measures of spontaneous speech
derived from natural language samples, which can be
collected in a variety of ways in different contexts.

Both types of measures may be used to assess a range of
language skills, including phonology, lexical knowledge,
semantics, morphosyntax, and pragmatics, in children at

different ages. Generally, standardized language measures
assess both receptive and expressive abilities, whereas
measures of spontaneous speech are used to tap expressive
language. Psychometric tests are norm-referenced, and
when administered according to the standardized proce-
dures defined for them, they provide a relatively quick
means for comparing a child to age-matched peers. When
tests have been normed on similar samples, they also allow
one to compare a child’s performance across different tests
to yield a profile of language performance across language
domains. In contrast, measures derived from natural
language samples require a significant investment of time.
These measures provide an index of the child’s use of
language in everyday informal settings and are especially
useful for assessing a variety of pragmatic and discourse
skills.

The focus of this study is on children with autism, a
disorder characterized by delays and deficits in language.
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The primary type of language impairment that defines
autism is in the area of pragmatics, including limited uses
of language and deficits in discourse (see Lord & Paul,
1997; Tager-Flusberg, 2000b; and Wilkinson, 1998, for
recent reviews). In addition, a significant proportion of
children with autism also have impairments in other
aspects of language, including lexical–semantic and
grammatical development (Kjelgaard & Tager-Flusberg,
2001). Given the broad range of impairments found in
autism, both clinicians and researchers need to depend on
measures that span both standardized tests and natural
language samples, but we do not know how measures
derived from these different types of assessment compare
in this population. This study begins to address this
important clinical and research issue in a group of rela-
tively high functioning verbal children with autism.

There are advantages and limitations in the use of
standardized and spontaneous speech measures. The
administration of standardized tests provides a portrait of a
child’s language abilities across a prespecified set of
language skills. However, in this structured context, factors
such as children’s test-taking skills, attention, or motiva-
tion to interact with the examiner may also contribute to
language scores. Measures from natural language samples
offer an assessment of a child’s real-time language
performance. Such measures thus reveal the influence of
the dynamic interaction among a child’s individual
linguistic knowledge, internal processing factors, and
external processing constraints on verbal performance
(Evans, 1996).

A small number of studies have compared these two
methods of measuring language. Bornstein and Haynes
(1998) examined the relationship between measures
derived from standardized assessments and measures of
spontaneous speech through their investigation of the
relationships among different language measures taken
from 184 normally developing 20-month-old children.
They compared the expressive and receptive scales from
the Reynell Developmental Language Scales to mean
length of utterance (MLU) and the number of different
word roots (NDWR) derived from mother–child free play
sessions. They found that all these measures correlated
significantly with one another, suggesting that both
standardized and spontaneous speech measures tap the
same language competence in normally developing
toddlers.

A second study compared standardized vocabulary test
scores to spontaneous speech measures in 28 normally
developing preschoolers (Ukrainetz & Blomquist, 2002).
Specifically, Ukrainetz and Blomquist investigated the
relationship between four vocabulary tests: the Peabody
Picture Vocabulary Test–Third Edition (PPVT-III), the
Expressive Vocabulary Test (EVT), the Receptive One
Word Picture Vocabulary Test, and the Expressive One
Word Picture Vocabulary Test–Revised, and the following
measures derived from spontaneous speech samples: MLU,
NDWR, and the total number of words (TNW). They
found significant intercorrelations between the vocabulary
tests and NDWR. Weaker correlations were obtained
between the vocabulary tests and MLU and TNW, which

are assumed to be less specifically related to vocabulary
knowledge. These findings were taken as empirical support
that the four vocabulary tests and NDWR were measuring
the same construct.

The diagnosis of disorders such as specific language
impairment (SLI) is usually made on the basis of standard-
ized test measures, with researchers or clinicians identify-
ing some arbitrary cut-off (e.g., more than 1.25 SDs below
the mean) for defining language impairment. A study by
M. Dunn, Flax, Sliwinski, and Aram (1996) compared the
sensitivity of standardized test measures to measures
derived from natural language samples for diagnosing SLI.
They found that measures from natural language samples,
specifically MLU and percentage of utterances containing
structural errors, were better at defining SLI than were the
psychometric tests that had been given to the children in
their study. Rescorla, Roberts, and Dahlsgaard (1997)
conducted a follow-up study of toddlers identified as late
talkers. Although there was considerable variability in both
the standardized test measures and the measures from
natural language samples, MLU and the Index of Produc-
tive Syntax (IPSyn; Scarborough, 1990) were more
sensitive to language delays at follow-up than any of the
standardized tests. Similarly, Goffman and Leonard (2000)
recommended using measures from natural language
samples to assess language growth in children with SLI.
Other studies have also highlighted the usefulness of
spontaneous speech measures for diagnosing children with
SLI who come from Spanish-speaking families (Restropo,
1998) or African-American families (Craig & Washington,
2000). Botting, Conti-Ramsden, and Crutchley (1997)
investigated the sensitivity of standardized psychometric
tests to different types of language disorders in a sample of
more than 240 children ages 6–8 years old. They found
that although such tests were good at discriminating
children with structural language impairments, none of the
tests could identify children with semantic–pragmatic
disorders. They concluded that psychometric measures
cannot be used for diagnosing these kinds of language
impairments, which are prevalent in children with autism
spectrum disorders.

Thus far, no one has compared the use of standardized
test and spontaneous speech measures of language in
children with autism, though both types of measures are
widely used in research and clinical practice. There are
significant challenges in assessing the language of children
with autism (Sparrow, 1997; Tager-Flusberg, 2000a).
Because of the core social deficits in autism and high rates
of echolalia, found especially in younger children, it may
be difficult for them to provide an adequate natural
language sample in the context of a conversational interac-
tion. On the other hand, perhaps the unique behavior,
motivation, and attentional problems found in many
children with autism interfere with the demands of the
formal testing situation required for standardized tests.
Some researchers have questioned whether standardized
tests can be used to describe language functioning in
children with autism (e.g., Koegel, Koegel, & Smith,
1997), and others have suggested that the highly structured
testing situation in fact enhances the performance of
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children with autism, whose rigid behavioral styles might
be well suited to standardized test assessments (Paul &
Cohen, 1995).

The main goal of this study was to investigate the
relationship between standardized and spontaneous speech
measures of language in children with autism. Specifically,
we explored the children’s performance across both types
of measures in comparison to normative data on the same
measures and used correlational and regression analyses to
assess the relationships between the two types of measures
in this population. We focused on measures of lexical–
semantics and morphosyntax because they can readily be
assessed in both standardized testing and natural language
samples, thus allowing us to examine general and specific
relationships between these methods of measuring lan-
guage skills in children with autism.

Method
Participants

A group of 44 children with autism, including 7 girls
and 37 boys ages 4 to 14 years old, participated in this
cross-sectional study. The participants were part of a larger
project investigating language functioning in autism that
was previously described by Kjelgaard and Tager-Flusberg
(2001). The children for this study were selected from the
larger cohort of children with autism on the basis of their
ability to complete all the language testing within age
level. Diagnosis of autism was made on the initial visit,
based on the Autism Diagnostic Interview–Revised (Lord,
Rutter, & Le Couteur, 1994), and the Autism Diagnostic
Observation Schedule–Generic (ADOS; Lord et al., 2000),
administered by trained examiners. The children’s scores
on these instruments are presented in Table 1, together
with other descriptive statistics for the sample. An expert
clinician confirmed that all the children met Diagnostic
and Statistical Manual for Mental Disorders–Fourth
Edition (American Psychiatric Association, 1994) criteria
for autism, including qualitative impairments in social
functioning and communication and repetitive behaviors
and interests. IQ scores were assessed using the Differen-
tial Ability Scales (DAS; Elliot, 1990). Children were

administered either the Preschool or School-Age version of
the DAS depending on their age and ability level. The
DAS yielded full scale IQ, verbal IQ, and nonverbal IQ
subscores. The socioeconomic status (SES) of the sample
was estimated using maternal educational level, which is
the most significant SES predictor of language functioning
in children (Dollaghan et al., 1999). We obtained this
information from 40 of the 44 mothers, among whom 20%
(n = 8) had 12–15 years of education and 80% (n = 32) had
16 or more years of education.

Standardized Language Test Measures
The PPVT-III (L. M. Dunn & Dunn, l997) and EVT

(Williams, l997) were administered to assess lexical
knowledge and word retrieval. We chose these two
vocabulary tests because they (or their British equivalent)
are widely used language tests in published studies on
children with autism and were standardized on the same
large sample that included children with a broad range of
abilities levels. The Clinical Evaluation of Language
Fundamentals–Preschool (CELF-P, Wiig, Secord, &
Semel, l992) or CELF-3 (Semel, Wiig, & Secord, l995)
was included as our omnibus measure of higher order
lexical–semantic, grammatical, and verbal memory
abilities. The CELF was selected because it has excellent
psychometric properties, it covered the age range of
children in our study, and based on our clinical experience,
its inclusion of engaging visual stimuli helped to focus and
maintain the attention of children with autism. Moreover,
we could use the CELF both as an omnibus language
measure and for more specific measures of lexical–
semantic and grammatical skills, using select subtests that
tap these language domains, based on information in the
test manuals.

PPVT-III. The PPVT-III is a standardized test of
receptive lexical knowledge. The child must select the line
drawing from four choices on a page that matches a word
spoken by the examiner.

EVT. The EVT measures lexical knowledge and word
retrieval by asking the child either to name pictures, or, as
the test gets more advanced, to provide a synonym for the
spoken and pictured target word.

CELF-P and CELF-3. The CELF-P and CELF-3 are
omnibus tests of language ability. Each includes six
subtests, three in the receptive domain and three in the
expressive domain. Individual subtest scores are calculated
as standard scores (M = 10, SD = 3), and the Receptive and
Expressive composite scores and Total Language standard
scores are calculated as standard scores (M = 100, SD =
15). The CELF-P is suitable for children between the ages
of 3;0 (years;months) and 6;11 and the CELF-3 covers the
age range of 6;0 to 21;11. Table 2 lists the main subtests on
the CELF-P and CELF-3. Across the broad age range from
3 to 21, the same tests cannot be used to assess language
performance; nevertheless, there are some parallel subtests
included in the two versions of the CELF. We used
information provided in the test manuals to select subtests
that specifically tapped lexical–semantic and grammatical
domains of language, rather than more integrated language

TABLE 1. Participant characteristics (N = 44).

M SD Range

Chronological age (years;months) 7;3 2;4 4–14;2
Full scale IQ 85.3 19.0 52–141
Verbal IQ 83.7 19.2 53–133
Nonverbal IQ 90.0 20.7 49–153
ADI-R social domain 21.3 5.12 10–28
ADI-R communication domain 17.5 3.67 9–24
ADI-R repetitive behavior domain 6.32 2.55 2–12
ADOS social score 9.2 2.1 4–12
ADOS communication score 5.5 2.1 1–9

Note. ADI-R = Autism Diagnostic Interview–Revised; ADOS =
Autism Diagnostic Observation Schedule.
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abilities or verbal memory. We selected subtests that were
significantly correlated across both the CELF-P and the
CELF-3 (Semel et al., 1995) as our measures of lexical–
semantic and grammatical ability on these tests. Thus,
Linguistic Concepts (CELF-P) and Concepts and Directions
(CELF-3) tap lexical–semantic skills and correlate signifi-
cantly (r = .49). Both Sentence Structure (r = .36 between
CEL-P and CELF-3) and Word Structure (r = .41 between
CELF-P and CELF-3) measure morphology and syntax.

Testing Procedures
A certified speech-language pathologist administered

the standardized language measures. Administration was
typically conducted over two 60-min sessions scheduled on
different days within a 1-month period. Breaks were
provided when needed, following the testing procedures
outlined for each test. The examiners actively worked at
ensuring that the children were always engaged in the test
and attending to the stimuli. When needed, reinforcers such
as stickers or stars were used to maintain the child’s
motivation. Typically, the examiner followed the children’s
lead during the assessment in order to maximize their
performance (cf. Koegel et al., 1997). In most cases, tests
were given in the following order: PPVT-III, EVT, and
CELF. All the children were tested within age level on the
CELF. The tests were scored by a certified speech-
language pathologist and then checked by a trained coder.

Natural Language Samples
Natural language samples were collected from the

children while they interacted with one of their parents
(almost always the mother) for 30 min in the laboratory.
The children and parents were provided with a standard set
of toys. For the 4- to 10-year-olds, the set included Play-
Doh with cookie cutters; figurines with bedroom, kitchen,
and dentist office furnishings; blocks; colored markers and
paper; a train set; puppets; Uniset Picture Making booklets;
and a barrel filled with monkeys, dinosaurs, and vehicles.
The 11- to 14-year-olds were provided with action figures,
battling robots, a magic set, playing cards, dominoes, and a

domino-rally racing game. Participants were asked to play
and interact with each other as they would at home. The
session was video- and audio-recorded.

Transcription. The language samples were transcribed
using the Systematic Analysis of Language Transcripts
(SALT) transcription format (Miller & Chapman, 2000) by
a team of research assistants trained in transcription proce-
dures. Utterance segmentation and the identification of
bound morphemes were based on the guidelines specified by
Miller and Chapman. Transcripts were prepared by one
person and checked by a second trained transcriber using
both the audio- and video-recordings. All transcription
disagreements were resolved through consensus.

After omitting the first 10 child utterances from the
transcript, a corpus of 100 consecutive, complete, and
intelligible child utterances was selected. All full or partial
imitations of adult utterances that were within five tran-
script lines of the child’s utterance were excluded from
analyses if the child failed to add to or modify at least one
constituent of the adult’s sentence. Verbatim songs or
nursery rhymes were also excluded from analyses. Four
participants produced fewer than 100 complete and
intelligible utterances; for these transcripts, were calculated
following procedures outlined for reduced samples (Miller,
1991; Miller & Chapman, 2000; Scarborough, 1990).

Measures of Spontaneous Speech. MLU, measured in
morphemes (Brown, 1973), the IPSyn (Scarborough,
1990), and the NDWR in a 50 utterance sample were
selected as quantitative measures of the children’s lan-
guage. These three measures were selected because of their
sensitivity in indicating developmental changes in children’s
language abilities and their wide use.

MLU. MLU is a measure of utterance length used as an
index of children’s grammatical complexity (Brown,
1973). In typically developing children, MLU correlates
significantly with age up to approximately MLU 2.5–3.0
(Klee, 1992; Rondal, Ghiotto, Bredart, & Bachelet, 1987).
With MLUs greater than 3.0, the association between age
and MLU is less reliable; however, it continues to be a
valid predictor of syntactic complexity and diversity up to
approximately MLU 4.0 (Klee, 1992; Rollins, Snow, &
Willett, 1996). MLU has been used as a diagnostic

AQ1

AQ2

TABLE 2. Summary of subtests on the Clinical Evaluation of Language Fundamentals–Preschool
(CELF-P) and Third Edition (CELF-3).

CELF-P CELF-3

Ages 3–6;11 Ages 6–8 Ages 9+

Receptive subtests

Linguistic Conceptsa Concepts and Directionsa (same)
Basic Concepts Word Classes (same)
Sentence Structureb Sentence Structureb     —

Semantic Relationships
Expressive subtests

Formulating Labels Formulating Sentences (same)
Word Structureb Word Structureb     —

Sentence Assembly
Recalling Sentences Recalling Sentences (same)

aTests tapping lexical–semantic skills. bTests tapping grammatical skills.
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measure to differentiate between normally developing
children and language impaired populations (e.g., Klee,
Schaffer, May, Membrino, & Mougey, 1989; Rondal,
Ghiotto, Bredart, & Brachelet, 1988; Scarborough,
Rescorla, Tager-Flusberg, & Fowler, 1991; Scarborough,
Wyckoff, & Davidson, 1986).

IPSyn. The IPSyn provides an alternative index of
syntactic and morphological development. Unlike MLU,
the IPSyn is a type-based measure. It assesses the child’s
emergent use of specified morphological and syntactic
structures, rather than their use in obligatory contexts
(Scarborough, 1990). There are 59 items on the IPSyn,
each worth a maximum of 2 points, resulting in a Total
IPSyn score ceiling of 118. On each item, a child can earn
0 points (no exemplar produced), 1 point (1 exemplar
produced), or 2 points (2 different exemplars produced).
The index includes four subscales: Noun Phrase, Verb
Phrase, Questions and Negations, and Sentence Structure.
Scoring is based on the analysis of a 100-utterance corpus.
For corpora with fewer than 100 utterances, a conversion
table of estimated IPSyn scores is provided (Scarborough,
1990).

A trained coder scored all the transcripts for the IPSyn
measure from the same 100-utterance corpora that were
used for the MLU analyses. Two scorers independently
calculated IPSyn scores for 25% of the language samples.
Interrater reliability was calculated using the Pearson
correlation statistic: r(10) = .99.

NDWR. NDWR is a measure of lexical diversity, for
which developmental and diagnostic validity and temporal
reliability have been demonstrated (Klee, 1992; Miller,

1991). NDWR is calculated on the number of different
word roots (bare stem) found in language samples of a
fixed length. This measure was calculated on the first 50
utterances of each corpus, which has been shown to be a
reliable measure of lexical diversity (Watkins, Kelly,
Harbers, & Hollis, 1995).

MLU and NDWR were computed using SALT-based
analyses (Miller & Chapman, 2000). The SALT reference
database Version 6.1 includes spontaneous speech data
collected on a large sample of normally developing
children that includes these measures. We selected for each
participant in this study an age- (and transcript length)
matched comparison sample of 15–35 children from the
database to compare the scores obtained from the children
with autism to this SALT normative sample.

Results
Children’s Performance on Language
Tests and Spontaneous Speech Measures

Of the 44 participants, 26 were tested on the CELF-P
and 18 were tested on the CELF-3. Among the children
tested on the CELF-3, 9 were given the tests for the oldest
age range and thus did not receive either of the grammati-
cal subtests, Sentence Structure and Word Structure. Table
3 presents the children’s test scores and the spontaneous
speech measures derived from the natural language
samples. As shown in Table 3, mean standard scores on the
standardized tests and subtests reflecting vocabulary and
morphosyntax were generally more than 1 SD below the

TABLE 3. Children’s scores on the standardized language tests and spontaneous speech measures.

M SD Range N

CELF subtests
Linguistic concepts/directions 5.27 3.51 3–17 44
CELF lexical-semantic score 5.27 3.51 3–17  44
Sentence structure 5.03 2.80 3–12 35
Word structure 5.91 3.75 3–14 35

CELF grammar score 5.47 3.0 30–12 35

CELF receptive language score 70.98 20.4 50–116 44

CELF expressive language score 74.55 19.30 50–116 44

CELF total language score 72.30 18.93 50–113 44

PPVT-III 85.59 19.19 55–134 44

EVT 84.02 17.61 40–136 44

Vocabulary (combined PPVT+EVT) 84.80 16.90 50–136 44

Spontaneous speech measures
MLU (in morphemes) 3.38b 0.89 1.63c–5.21 44
NDWR 71.66b 17.90 40c–108a 44
IPSyn 71.98 15.54 37–100 44

Note. CELF = Clinical Evaluation of Language Fundamentals; PPVT-III = Peabody Picture Vocabulary
Test–Third Edition; EVT = Expressive Vocabulary Test; MLU = mean length of utterance; NDWR = number
of different word roots; IPSyn = Index of Productive Syntax.
aOver 1 SD below the Systematic Analysis of Language Transcripts (SALT) age-referenced database mean.
bOver 2 SD below the SALT age-referenced database mean. cOver 3 SD below the SALT age-referenced
database mean.
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mean; however, as expected, there was wide variability
among the children. Mean scores on two of the spontane-
ous speech measures, NDWR and MLU, were 2 SDs below
the SALT reference database mean, and the group mean
for IPSyn scores was below the level expected for the
children’s age based on data presented by Scarborough
(1990). Thus, as a group, vocabulary and morphosyntactic
abilities were significantly below age-level expectations on
both methods of assessment.

We compared scores on the standardized test and
spontaneous speech measures at an individual participant
level to investigate, at an exploratory level, how children
performed relative to the mean. For the lexical–semantic
measures, we included NDWR from the natural language
sample and compared this measure to Linguistic Concepts/
Concepts and Directions from the CELF and a combined
vocabulary score from the PPVT-III and EVT. For the
grammatical measures we included MLU and a combined
score from Sentence Structure and Word Structure. Each
child’s spontaneous speech score was compared to the
SALT reference database mean, following the same
procedures used by Ukrainetz and Blomquist (2002). The
data are presented in Table 4 in a series of contingency
tables. Because too many of the cells in the tables were
empty, it was not possible to conduct statistical analyses.
Nevertheless, the overall trend shown in Table 4, illus-
trated by the numbers that are presented in bold, is that the
spontaneous speech measures were more deviant from the
mean than were the scores from the standardized tests.
Thus, comparing performance on the vocabulary tests and
NDWR (see the top section of Table 4), there were 33
children whose scores on NDWR were more than 1 SD

lower than their scores on the vocabulary tests, compared
to only 1 child whose combined vocabulary test score
was significantly lower than the NDWR. The parallel
comparison for the CELF lexical–semantic score and
NDWR (see the middle section of Table 4) was 17 children
with NDWR < CELF compared to 3 children with CELF <
NDWR; in the comparison of MLU and CELF Grammar
(see the bottom section of Table 4), 18 children had scores
MLU < CELF and 2 children had scores CELF < MLU.

Relationships Between Standardized
Test Scores and Spontaneous Speech
Measures

The correlations among the measures that tap lexical–
semantic and grammatical skills were calculated partialing
out the effects of age and nonverbal IQ, and the data are
presented in Table 5. The data presented here are from the
35 children who completed the grammatical subtests on the
CELF. The measures include all of those derived from the
natural language sample (MLU, IPSyn, and NDWR), the
two vocabulary tests (PPVT-III and EVT), and the subtests
from the CELF-P and CELF-3 that assess lexical–semantic
and grammatical abilities (individually and combined). The
total CELF score, as an omnibus language measure, and
the combined vocabulary score (PPVT + EVT) are also
included in the correlation matrix. Because of the relatively
large number of correlations, only those reaching a more
conservative p value of .01 were considered statistically
significant.

All the correlations were positive, and most reached
statistical significance. The correlations among the measures

AQ3

TABLE 4. Comparison of performance on standardized spontaneous speech measures of lexical–semantic and grammatical skills.

NDWR and Vocabulary Tests
Vocabulary

(PPVT-III + EVT) NDWR normal NDWR < 1 SD NDWR < 2 SD Total

Vocabulary  normal 0 5 12 17
Vocabulary   < 1 SD 0 2 16 18
Vocabulary  < 2 SD 0 1 8 9
Total 0 8 36 44

NDWR and CELF Lexical–Semantic
CELF

lexical–semantic NDWR normal NDWR <1 SD NDWR <2 SD Total

Lexical–semantic normal 0 4 8 12
Lexical–semantic  < 1 SD 0 1 5 6
Lexical–semantic  < 2 SD 0 3 23 26
Total 0 8 36 44

MLU and CELF Grammar

CELF grammar MLU normal MLU < 1 SD MLU < 2 SD Total

CELF grammar normal 1 4 6 11
CELF grammar  < 1 SD 0 2 8 10
CELF grammar  < 2 SD 1 1 12 14
Total 2 7 26 35

Note. NDWR = number of different word roots; PPVT-III = Peabody Picture Vocabulary Test–Third Edition; EVT = Expressive Vocabulary
Test; CELF = Clinical Evaluation of Language Fundamentals; MLU = mean length of utterance.
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derived from the natural language samples were all highly
significant, ranging between .7 and .8, even after age and
nonverbal IQ were partialed out. The correlation between
the two vocabulary tests was significant, and these tests
correlated significantly with the CELF Total score, both
individually and when combined. The CELF subtest
scores correlated significantly with CELF Total, and the
sets of subtests that tap grammatical skills (Sentence
Structure and Word Structure) were also intercorrelated.
The correlations between the CELF lexical–semantic
measure and the vocabulary tests were moderately high;
however, the PPVT-III was not significantly correlated
with the CELF measure (Linguistic Concepts/Concepts
and Directions), despite the fact that they are both
receptive measures.

Looking at the correlations across the standardized and
spontaneous speech measures, Table 5 shows that the
combined vocabulary score correlated significantly only
with NDWR, not with MLU or IPSyn. The CELF Total
score correlated significantly with NDWR and MLU, but
not IPSyn. Indeed, none of the correlations between the
IPSyn and the standardized test scores reached signifi-
cance. NDWR correlated significantly with the CELF
lexical–semantic measure, and MLU correlated signifi-
cantly with both the CELF lexical–semantic measure and
with CELF Grammar. Thus, two of the three spontaneous
speech measures, NDWR and MLU, were significantly
correlated with standardized test measures that assess
performance in the same language domain.

To further explore the relationships between standard-
ized and spontaneous speech measures, we conducted
hierarchical regression analyses. Separate analyses were
run for the two spontaneous speech measures as the
dependent variables, MLU and NDWR, each of which was
significantly correlated with the standardized measures.
Because age was correlated with both of these dependent
variables, r(33) = .28, p =.051 for MLU and r(33) = .40,
p =.008 for NDWR, it was entered as a control variable in

the first step of the regression analyses. Nonverbal IQ was
not significantly correlated with either of the dependent
variables, r(33) = .15 for MLU and r(33) = .16 for NDWR,
and was therefore not entered into the regression models.
For MLU, age was entered first, and then CELF grammar,
CELF lexical–semantic, and vocabulary scores were
entered into the regression model. For NDWR, vocabulary,
CELF lexical–semantic, and then CELF grammar scores
were entered into the model, after age.

For MLU, age accounted for 8% of the variance, but
this was not significant, F

change
(1, 33) = 2.84, ns. When

CELF grammar was entered into the model, the R2 change
was .149, which was significant, F

change
(1, 32) = 6.18,

p < .02. The addition of the lexical semantic scores from
the CELF and the vocabulary tests contributed an addi-
tional 10% to the variance, but this was not significant,
F

change
(2, 30) = 2.32, ns). Thus, for MLU only, the CELF

grammar score contributed unique significant variance. For
NDWR, age accounted for 16% of the variance, F

change
(1,

33) = 6.36, p < .02; the R2 change was .14 for vocabulary,
F

change
(1, 32) = 6.43, p < .02; and at the next step, the R2

change was .09 for CELF lexical–semantic, F
change

(1, 31) =
4.38, p < .05. CELF grammar did not account for any
additional variance in the final step of the model. Thus, in
addition to age, both lexical–semantic measures, from the
standardized vocabulary tests and the CELF subtests,
contributed unique variance to NDWR derived from the
natural language sample.

Discussion
The main aim of this study was to investigate whether

standardized tests and measures derived from natural
language samples provide comparable assessments of
language skills in children with autism. We specifically
focused on measures that tapped lexical–semantic and
morphological–syntactic abilities in these children, and,
overall, our findings provided support for the view that

TABLE 5. Correlations (df = 31) between standardized tests and spontaneous speech measures with age and nonverbal IQ
partialed out.

Measure 1 2 3 4 5 6 7 8 9 10

1. NDWR
2. MLU .77**
3. IPSyn .70** .80**
4. PPVT-III .41* .31 .37
5. EVT .33 .31 .31 .51*
6. Vocabulary combined .42* .36 .39* .87** .87**
7. Concepts and Directionsa .54** .55** .35 .24 .50* .43*
8. Sentence Structureb .36 .32 .23 .61** .40* .58** .37
9. Word Structureb .40* .42* .21 .40* .58** .56** .56** .53**

10. CELF grammar .43* .43* .25 .55** .58** .65** .52** .81** .92**
11. CELF total .51* .49* .36 .58** .68** .73** .72** .59** .84** .86**

Note. NDWR = number of different word roots; MLU = mean length of utterance; IPSyn = Index of Productive Syntax; PPVT-III = Peabody
Picture Vocabulary Test–Third Edition; EVT = Expressive Vocabulary Test.
aCELF measure of lexical–semantic skills.    bCELF measure of grammatical skills
*p < .01. **p < .001.
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both kinds of assessment are measuring the same linguistic
abilities in this population.

Comparing our participants with autism to normative
data on the standardized and spontaneous speech measures,
we found that as a group, the children in this study per-
formed lower than age expectations on all the measures.
These findings suggest that the majority of, though not all,
verbal children with autism have impairments in formal
aspects of language as assessed by both kinds of measures
included in this study, and confirm other data on language
deficits in children with autism (e.g., Cantwell, Baker, &
Rutter, 1978; Conti-Ramsden, Botting, Simkin, & Knox,
2001; Kjelgaard & Tager-Flusberg, 2001; Lord & Pickles,
1996; Stevens et al., 2000).

Our individual participant analysis, summarized in
Table 4, indicated that the children were more impaired
relative to normative data on the spontaneous speech
measures than on the standardized tests. This analysis must
be interpreted with caution because the norms to which we
compared the children with autism were obtained in very
different ways for the spontaneous speech measures and
the standardized tests. Strictly speaking, the SALT
reference database (Miller & Chapman, 2000), used to
obtain means and standard deviations for MLU and
NDWR, provides a comparison sample but not psycho-
metrically defined norms. Thus, the difference in perfor-
mance relative to the mean for the spontaneous speech
measures and standardized measures may simply be a
function of differences in the norms. On the other hand, it
may be that this disparity between the different measures
reflects genuine differences in the children’s use of their
linguistic knowledge in discourse versus highly structured
testing situations. Because of their primary impairments in
pragmatics and social reciprocity, children with autism
may not use the range of vocabulary and grammatical
constructions that they have acquired in everyday conver-
sation, even with their mothers. This would suggest that
measures of lexical–semantic and grammatical abilities
obtained from natural language samples are influenced by
pragmatic factors. More research is needed to develop
comparable norms for spontaneous speech and standard-
ized measures, which could be used to develop profiles of
performances for children with autism or other language
impaired populations.

The second set of analyses investigated the relationship
between the different types of measures using both correla-
tional and regression statistical methods. We found strong
positive correlations among the language measures, even
after partialing out age and nonverbal IQ. One exception was
the IPSyn, a measure of grammatical knowledge that was
derived from the natural language sample; this measure only
correlated with the other spontaneous speech measures, but
not with any of the standardized test scores. Scarborough et
al. (1991) found that relative to MLU, IPSyn scores
significantly underestimated linguistic knowledge in
children with autism. The low scores obtained on the
IPSyn were because the children with autism used a
narrow range of grammatical constructions and had
especially low scores on the Question/Negation subscale of
the IPSyn. The data from this study are consistent with

these earlier findings and suggest that IPSyn may be a less
useful spontaneous speech measure of grammatical ability
than MLU for children with autism.

In contrast to the findings for the IPSyn, MLU provided
a good measure of grammatical ability for the children in
this study, as shown by the significant correlations with the
standardized test scores. In the regression analysis, the
CELF grammar subtests (Sentence Structure and Word
Structure) were the strongest significant predictors of the
children’s MLU scores. Nevertheless, performance on
these CELF subtests accounted for only 15% of the
variance in MLU beyond the variance explained by age,
suggesting that MLU reflects more than the skills assessed
on the standardized tests of grammatical knowledge. Our
findings also indicated that spontaneous speech and
standardized test measures of lexical–semantic skills were
highly related in children with autism. NDWR from the
natural language sample correlated significantly with the
combined vocabulary score from the PPVT and EVT, as
well as with the subtests on the CELF that assess this
domain (Linguistic Concepts/Concepts and Directions).
These standardized tests each contributed significant
unique variance to NDWR, together accounting for 23% of
the variance in NDWR beyond the variance explained by
age. These findings suggest that for children with autism,
measures derived from spontaneous speech and standard-
ized tests are tapping the same specific abilities in lexical–
semantic and morphological syntactic domains of lan-
guage. These findings confirm earlier studies with typically
developing children (Bornstein & Haynes, 1998; Ukrainetz
& Blomquist, 2002), which had also found strong general
and specific correlations across language measures derived
from natural language samples and standardized psycho-
metrically based language tests.

These findings are important for several reasons. The
data presented confirm the utility of both standardized and
spontaneous speech measures for assessing language in
children with autism. Given that these kinds of measures
are useful for different purposes, clinicians and researchers
may feel more confident as they continue to use these
measures in their work with children with autism. The
strong correlations found among the different measures
suggest that for children with autism, a relatively consis-
tent picture of language abilities may be obtained, both in
structured settings where standardized tests are adminis-
tered and in language measures derived from more
informal everyday conversational interactions. Despite the
significant social, behavioral, and communicative impair-
ments that characterize children with autism, language
assessments may be obtained in both contexts.

Research on language in autism has focused extensively
on the profile of performance across different domains of
language, with considerable attention paid to the relative
strengths in structural language in contrast to significant
impairments in pragmatics and discourse (Tager-Flusberg,
1994; Wilkinson, 1998). Thus, for example, Tager-
Flusberg and Anderson (1991) found dissociation between
growth in structural language abilities as measured by
MLU and the absence of developmental change in dis-
course in a small group of children with autism. One
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concern might be that the assessment of structural language
abilities in natural language samples may not be commen-
surate with more valid assessments of such abilities using
standardized measures, calling into question whether there
really is a dissociation between these language domains in
autism (or other populations). The findings from this study
lend some support for taking measures such as MLU or
other measures from natural language samples as a good
proxy for assessing grammatical and lexical knowledge in
children with autism, thus supporting the conclusions that
in autism there may be significant dissociations between
structural and functional aspects of language acquisition,
especially in children with intact linguistic abilities.

The strong relationships we found among the CELF,
vocabulary tests, and measures of spontaneous speech have
important implications for the use of these kinds of mea-
sures. The findings provide empirical support to researchers’
and clinicians’ reliance on both types of measures as useful
tools for identifying language impairments and quantifying
linguistic skills of children with autism, as well as for
matching groups in research studies and documenting
developmental changes in language in this population.
Given the very broad range of impairments that are found
in autism, covering both linguistic and pragmatic deficits,
clinicians may take advantage of these measures for
diagnosing deficits in different language domains.
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utterances; for these transcripts, were calculated following procedures outlined for reduced samples….” Please clarify
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