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ABSTRACT: Purpose: The purpose of this study was three-
fold: (a) to determine the efficacy of a morphosyntax and a
phonology intervention against a no-treatment control group,
(b) to assess the effects of those interventions on the non-
targeted domain, and (c) to evaluate sequence effects when
children receive both interventions.
Method: Twenty preschoolers with impairments in both
morphosyntax and phonology were assigned randomly to an
intervention of two 12-week blocks beginning with either a
block of phonology first (n =10) or a block of morphosyntax
first (n = 10). Data were collected at pretreatment, after the
first intervention block, and posttreatment. For a control
group of 7 children, data were collected at the beginning
and end of a time period equivalent to one intervention
block. Changes in a finite morpheme composite and target/
generalization phoneme composite were assessed.
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Results: In comparison to the control group, both interven-
tions were effective at a statistically significant level in
facilitating improvement in the target domain after 12
weeks. The morphosyntax intervention led to cross-domain
change in phonology that was similar to that achieved by
the phonology intervention. The morphosyntax first se-
quence also led to slightly better overall morphosyntactic
performance.
Clinical Implications: Clinically, results suggest targeting
morphosyntax first, followed by phonology, if using a block
intervention sequence for children with concomitant
morphosyntactic and phonological impairments.

KEY WORDS: intervention, phonology, morphosyntax, cross-
domain generalization

peech-language pathologists have been inter-
ested in how the component rule systems of
language interact as a child develops his or her

native language, especially because of the implications that
such interactions may hold for intervention. Although it is
recognized that language is an integrated system of rules,
treatment research has often focused exclusively on the
efficacy of intervention within a specific linguistic domain
when it is possible that there may be both specific and
generalized cross-domain effects of intervention. Specific
intervention effects on a non-targeted domain can be

predicted based on specific interactions that have been
identified from research with non-disordered populations.
As an example, the metrical template hypothesis may help
explain children’s omissions of weakly stressed syllables,
including morphemes, in words and phrases that do not fit
the Sw (strong-weak) trochaic stress pattern (Gerken, 1994;
1996; Kehoe & Stoel-Gammon, 1997). It could be predicted
that a phonological intervention focused on unstressed
syllables in wS patterns might affect children’s productions
of grammatical morphemes (Shea & Tyler, 2001). Of
concern in the present article is the extent to which
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intervention focused on morphosyntax facilitates gains in
phonology and, conversely, the extent to which intervention
focused on phonology facilitates gains in morphosyntax.

Estimates of the comorbidity of SLI, as identified
primarily by morphosyntactic deficits, and phonological
disorder range from as low as 9% to as high as 77%, with
many estimates in the range of 40–60% of preschool
children who are diagnosed with either one of these index
disorders (Bishop & Edmundson, 1987; Paul & Shriberg,
1982; Shriberg & Austin, 1998; Shriberg & Kwiatkowski,
1982; 1994; Shriberg, Kwiatkowski, Best, Hengst, &
Terselic-Weber, 1986; Tallal, Ross, & Curtiss, 1989).
Although clinical referral samples yield higher estimates of
the comorbidity of speech and language disorder (40–60%)
than do epidemiological samples (Shriberg, Tomblin, &
McSweeny, 1999), it is clinical referral samples that
comprise the caseloads of practicing speech-language
pathologists. As such, many preschoolers who are served by
speech-language pathologists will have both phonologic and
morphosyntactic difficulties in need of intervention. With
respect to our nation’s goal that all children begin school
ready to learn, preschool speech-language interventions that
address multiple speech-language and preliteracy goals must
be designed and tested for their success in minimizing the
adverse impact of early speech-language disorders. Rela-
tively little is known about how much emphasis the
domains of phonology and morphosyntax should receive
during intervention when both domains are impaired. For
example, should phonology and morphosyntactic domains
be treated alternately, in a cyclical fashion? Or, should one
domain be the focus of intervention with the expectation
that cross-domain generalization will occur? That is, will
gains be made in the untreated domain?

THEORETICAL MOTIVATION FOR CROSS-
DOMAIN EFFECTS

In many models of language processing, phonology
necessarily interacts with other domains, such as the lexicon
and morphosyntax (Bock, 1982; Dell, 1986; Jusczyk, 1997).
Several mechanisms might be responsible for change in
phonology during morphosyntactic intervention. As predicted
by a top-down processing model, organizational changes in
higher linguistic levels simultaneously might affect improve-
ments in lower levels. Phonological changes might occur
because speech sounds are learned as part of the script for
an entire event (Hoffman, 1992). Second, implementation of
a “concentrated normative model” should facilitate growth in
phonology similar to growth in other linguistic domains
(Wilcox & Morris, 1995a). This model highlights the
meaningful social context of language, the role of the child,
the opportunity for passive learning, and the functional value
of verbal interaction. Third, improvements in language may
increase automaticity and may indirectly provide increased
processing capacity for focusing on phonological forms, as
predicted by interactive models.

Just as change in phonology during morphosyntactic
intervention is theoretically motivated by various models,

change in morphosyntax as a result of phonological
intervention could be anticipated. In addition to the
example provided above of the interaction between a
phonological constraint on weakly stressed syllables and the
omission of grammatical morphemes, intervention focused
on phonology might affect surface-level interactions. For
example, production of the plural requires the addition of the
/s, z/, /Is/, or /´z/ to a singular noun, depending on the final
sound of the word. If a child does not produce consonants or
consonant sequences in the final position, plural endings are
likely to be omitted from his or her productions. Elimination
of error patterns that affect sounds necessary for the
production of morphophonemic forms would lead, therefore,
to improvements in children’s production of grammatical
morphemes. A final example of an interaction between
phonology and other domains of language is that phonologi-
cal information about a word has been shown to affect
lexical retrieval speed and accuracy. Words from sparse
neighborhoods, meaning there are few words that phoneti-
cally overlap with the target, are recognized more quickly
and accurately than are words from dense neighborhoods, in
which the target has many phonetically overlapping possibili-
ties (Luce, Pisoni, & Goldinger, 1990).

EFFICACY STUDIES OF CROSS-DOMAIN
EFFECTS

Many researchers have investigated the effects of
intervention focused on one linguistic domain in facilitating
gains in an untreated domain (Bopp, 1995; Duder,
Camarata, Camarata, Koegel, & Koegel, 1998; Fey et al.,
1994; Hoffman, Norris, & Monjure, 1990; Matheny &
Panagos, 1978; Tyler & Sandoval, 1994; Tyler & Watterson,
1991; Wilcox & Morris, 1995b). Findings from some of
these studies suggest that various language interventions
can facilitate gains in phonology. Matheny and Panagos
examined the effect of intervention focused on syntax and
intervention focused on articulation in children with
impairments in both domains. Each group made the greatest
gains in the treated domain as compared to a control group,
but also made improvements in the untreated domain.
Wilcox and Morris (1995b) examined the effects of a
language-focused curriculum for children diagnosed with
SLI; however, 81% of the 32 children with sufficient data
also had phonological difficulties. Comparison of Goldman-
Fristoe Test of Articulation (Goldman & Fristoe, 1986) raw
scores and percentile ranks from program entry to exit
indicated that the children with SLI made considerable
gains in phonology that reflected a greater growth than that
of their normally developing peers. Hoffman, Norris, and
Monjure (1990) also found that a narrative intervention
facilitated gains in phonology for one of two brothers.
Gains in phonology for the brother who received narrative
intervention were similar to those made by the other
brother who received phonological intervention, but the
first brother’s language improvements were even greater.

 Interpretation of the findings regarding effects of
language interventions on phonology is not straightforward.
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Hoffman et al. (1990) studied only 2 children with mild to
low-normal language skills. Matheny and Panagos (1978)
used the highly structured Monterey programs (Gray &
Ryan, 1973; Ryan & Baker, 1971) and measured progress
with standardized tests, as did Wilcox and Morris (1995b).
Findings from additional studies in which language
intervention focused on morphosyntax indicate that there
was no change in phonological performance (Fey et al.,
1994; Tyler & Sandoval, 1994). For example, Fey et al.
examined the effects of morphosyntactic intervention in a
well-controlled group study of 25 children with moderate to
severe morphosyntax and phonological impairments.
Children were assigned randomly to a clinician treatment
group, a parent treatment group, or a delayed treatment
(control) group. The treatment groups made large gains in
grammar after 5 months of intervention, but showed no
more improvement in phonology than the control group.
Further, gains in developmental sentence scores (DSS; Lee,
1974) were not correlated with gains in percentage of
consonants correct (PCC; Shriberg & Kwiatkowski, 1982).
Tyler and Sandoval (1994), in their study of interventions
focused on different domains, also found that two children
who received morphosyntactic intervention showed im-
provements in morphosyntax but had negligible improve-
ment in phonology. In conclusion, results from studies
examining the effects of morphosyntactic intervention on
phonological performance are equivocal.

Similar to results from studies of the effects of language
interventions on phonology, evidence to suggest that
treatment of the phonological system facilitates change in
morphosyntax is limited and comes from studies with small
sample sizes and little experimental control (Bopp, 1995;
Tyler & Sandoval, 1994; Tyler & Watterson, 1991). Bopp’s
and Tyler and Sandoval’s results suggest that phonological
intervention facilitated improvement in grammatical markers
subject to surface-level interactions with phonological forms.

Duder et al. (1998), however, studied 17 children who
were randomly assigned to two types of phonological
treatment or a control group. After 30 sessions, the
treatment groups showed no statistically significant gains in
morphosyntactic measures as compared to the control
group. Neither did they show improvement in mean length
of utterance (MLU), percentage of complex sentences, or
DSS scores. The children also displayed individual patterns
of phonological and morphosyntactic change, and some
improved in one or both domains, whereas others regressed
or remained stable.

To summarize, results from research on the cross-domain
effects of morphosyntactic or phonological intervention for
children with impairments in both phonology and morpho-
syntax are inconclusive. The evidence from Fey et al.’s
(1994) rigorous group study suggests that treatment of
morphosyntax likely does not result in improvements in the
phonological system, although results from smaller studies
suggest otherwise. With respect to the effects of phonologi-
cal intervention on morphosyntax, Duder et al.’s (1998)
results from a control group study suggest that phonologi-
cal intervention does not result in improvement in morpho-
syntax. There are, however, results suggesting that indi-
vidual children may show improvements in a non-targeted

domain (Bopp, 1995; Hoffman et al., 1990; Tyler &
Sandoval, 1994; Tyler & Watterson, 1991; Wilcox &
Morris, 1995b).

There remains a need for more studies investigating the
impact of different types of interventions on co-occurring
phonological and morphosyntactic impairments. The overall
purpose of this investigation was to assess phonology and
morphosyntactic change in children with impairments in
both domains using differing intervention strategies. An
integral part of this purpose was to employ a group
research design with a no-treatment control group to
demonstrate changes due to intervention and to control for
threats to internal validity. Specific goals included (a)
determining efficacy of a phonology intervention and a
morphosyntax intervention, (b) assessing the effect of those
interventions on the non-targeted domain, and (c) evaluat-
ing possible sequence effects when children receive both
interventions. The following research questions were posed:

1. Treatment efficacy

a. Does morphosyntax intervention result in a signifi-
cant change in language performance?

b. Does phonology intervention result in a significant
change in phonology performance?

2. Cross-domain effects

a. Does morphosyntax intervention produce change in
the non-targeted phonology domain?

b. Does phonology intervention produce change in the
non-targeted morphosyntax domain?

3. Sequence effects

a. Is phonology change greater for one intervention
sequence than for the other (i.e., phonology first vs.
morphosyntax first)?

b. Is morphosyntactic change greater for one interven-
tion sequence than for the other?

c. Are there differences in morphosyntactic and
phonology change within each intervention sequence?

METHOD

Participants

Participants in the study included 27 preschoolers, ages
3;0 (years;months) to 5;11, with impairments in both
phonological and morphosyntactic skills (20 children in the
experimental group and 7 in a control group). Children in
the control group received an initial evaluation and
subsequent follow-up evaluation after 12–15 weeks, but did
not receive intervention in the period between the two
evaluations. Children did not receive intervention for a
number of reasons such as scheduling difficulties, agency
waiting lists, and parents’ preference for a “wait and see”
approach. Children in the experimental group attended early
childhood programs in the Washoe County School District
in Reno, Nevada. Children enrolled in this program met
state criteria for classification as having special educational
needs, with speech-language impairment being the primary
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category for such classification. Children were identified as
potential participants through a review of their evaluation
results in consultation with their classroom teachers and
speech-language pathologists. Selection criteria for children
in both experimental and control groups included (a)
documentation of speech performance at least 1 SD below
the mean on the Bankson-Bernthal Test of Phonology
(BBTOP; Bankson & Bernthal, 1990), (b) documentation of
expressive language scores at least 1 SD below the mean
on the Preschool Language Scale–3 (PLS–3; Zimmerman,
Steiner, & Pond, 1992) or the Clinical Evaluation of
Language Fundamentals–Preschool (CELF–P; Wiig,
Secord, & Semel, 1992) or an MLU in morphemes greater
than 11/2 SD below the mean based on Leadholm and
Miller’s (1993) normative data, (c) documentation of
nonverbal cognitive functioning within 11/2 SD from the
mean on the Columbia Mental Maturity Scale (CMMS;
Burgemeister, Blum, & Lorge, 1972), (d) normal function-
ing on oral motor assessment (Robbins & Klee, 1987);
and (e) neurological, behavioral, hearing, and motor skills
reported within normal limits.

Because expressive morphosyntax was a central focus of
the study, some children selected had receptive scores
within 1 SD of the mean, as long as their expressive scores
fell below 1 SD. Children could also qualify as participants
if they had standard scores within the normal range on the
PLS–3, but considerable morphosyntactic deficits as
evidenced by an MLU that was greater than 11/2 SD below
the mean. The PLS–3 does not have a strong emphasis on
morphosyntax, and as such, may not accurately identify all
children with morphosyntactically based language impair-
ments. The 5 participants whose expressive scores fell
within the normal range (A1, A14, B4, B5, B8) had
morphosyntactic deficits documented by an MLU greater
than 11/2 SD below the age mean. Further, these participants
were referred for the study by their school speech-language
pathologists because they had been identified to receive or
were receiving morphosyntactic intervention. It should also
be noted that although the use of multiple divergent criteria
to document expressive morphosyntactic deficits is prob-
lematic, all participants had MLUs that were greater than
11/2 SD below the age mean, except for 2, whose MLUs
were at least 1 SD below the mean.

Initial assessment data for children in the experimental
group are reported in Tables 1 and 2. Unless indicated
otherwise in the table, children were administered the PLS–
3. The mean age of the 20 experimental subjects was 4;2
(3;6–4;10), and their mean CMMS score for nonverbal
functioning was 105. On the BBTOP, the mean standard
score for the Word Inventory was 69.55, for the Consonant
Inventory 65.50, and for the Phonological Process Inven-
tory 64.55. Included in Table 1 are PCC and the target/
generalization composite (TGC) percentage, which are
described later in the section called Phonology Goals. The
mean receptive language standard score was 82.56, the
mean expressive language standard score was 77.11, and
the mean MLU was 2.59 in morphemes. Included in Table
2 is the finite morpheme composite (FMC; Bedore &
Leonard, 1998; Rice, Wexler, & Cleave, 1995), which is
the combined percent correct usage of the following finite

morphemes: regular past tense /ed, third person singular
regular –s, contractible and uncontractible copula BE verbs,
and uncontractible and contractible auxiliary BE forms.
Initial assessment data for children in the control group are
reported in Tables 3 and 4. Analysis of variance (ANOVA)
procedures were used to test for group equivalency on each
of the premeasures. Results indicated that there were no
significant differences on any of the measures, confirming
equivalency of the experimental and control groups.

General Procedure

The interventions in this study focused on only phonol-
ogy or only morphosyntactic goals for half-year time blocks
(i.e., 12 weeks) over the course of one school year: (a)
phonology first began with a block of phonology interven-
tion followed by a block of morphosyntax intervention; (b)
morphosyntax first began with a block of language inter-
vention followed by phonology. Ten children were assigned
at random to each intervention. Efficacy of the interven-
tions was evaluated after one block in the intervention
sequence was applied and thus, the first block of interven-
tion is referred to as morphosyntax intervention or phonol-
ogy intervention.

Table 1. Children’s pretreatment phonology scores for each
intervention group.

Age in W. C. P. PCC TGC
Child months inventory inventory inventory (%) (%)

A1 46 65 65 65 38 3

A2 49 82 83 90 81 59

A3 43 79 70 81 77 50

A7 50 69 66 65 65 25

A9 52 78 75 82 80 67

A11 43 65 65 65 41 6

A12 58 67 66 65 69 38

A13 46 65 65 65 48 19

A14 57 65 65 65 51 13

A19 45 65 65 73 33 9

B4 47 65 65 65 35 4

B5 58 70 73 79 76 35

B6 57 65 66 66 65 7

B8 42 71 69 77 62 35

B10 54 65 66 65 56 38

B15 58 65 65 67 49 23

B16 43 74 71 70 71 33

B17 53 65 65 65 56 21

B18 56 75 76 75 79 30

B20 51 76 69 76 71 29

Note. W. Inventory = Word Inventory; C. Inventory = Consonant
Inventory; P. Inventory = Phonological Process Inventory; PCC =
percentage of consonants correct prior to treatment; TGC = target
generalization phoneme composite; A = phonology intervention
first; B = morphosyntax intervention first.
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Data Collection and Analysis

All children participated in pre- and posttesting proce-
dures administered in their preschool or at the University
of Nevada Speech and Hearing Clinic at the beginning,
middle, and end of the treatment periods. Data collection
sessions were held 2–4 weeks prior to the onset of treat-
ment (sample 1), 2 weeks at midyear after 12 weeks of
intervention (sample 2), and 2 weeks posttreatment (sample
3) after 24 weeks of intervention. For the children in the
control group, data collection sessions were held at the
beginning and end of a 12–15 week period.

Pre- and posttreatment measures were obtained from
analysis of a spontaneous language sample and a single-
word citation sample obtained from the BBTOP, which was
supplemented with 15 additional words (primarily nouns) to
ensure that the 24 consonants occurred a minimum of three
times each in word-initial and -final positions, as permitted
by English phonotactics. Samples were audio- and video-
taped using a Panasonic SVHS camcorder with a Marantz
PMD 230 or 430 audio recorder with two external lapel
microphones. All samples were elicited in small, quiet
rooms in the children’s schools or in the university clinic.
Each task and analysis procedure is described below.

Morphosyntax. Spontaneous language samples of at least
200 utterances were obtained from conversations between a
research assistant and a child centered around a Playmobil
house and accessories. Research assistants also prompted
the children to produce narratives by looking at books in
the Carl series (Day, 1995). Naturalistically based examiner
scripts were used when needed to create at least three
obligatory contexts for each of Brown’s (1973) 14 gram-
matical morphemes. For example, to obligate the irregular
past tense, the clinician “broke” a window on the
Playmobil house and asked the child, “What happened?”

Child and examiner utterances were transcribed and
child utterances were coded using the guidelines from the
Kansas Language Transcription Database manual (Howe,
1992) to enable subsequent analysis with the Systematic
Analysis of Language Transcripts program (SALT; Miller &
Chapman, 2000). SALT was used to determine MLU in
morphemes and Brown’s stage (1973) for all participants.
Additionally, SALT was used to find each instance of
correct, incorrect, and omitted grammatical morphemes;
percent correct usage for each morpheme was derived by
dividing the total number of correct usages by the total

Table 2. Children’s pretreatment language and IQ scores for
each intervention group.

Age in Receptive Expressive FMC
Child months CMMS language language MLU (%)

A1 46 117 108  85 2.10 13

A2 49 108 79 84 2.19 40

A3 43 113 74 65 3.21 47

A7 50 106 68 50 1.96 67

A9 52 110 82 NA 3.19 63

A11 43 92 88 73 2.62 12

A12 58 99 86 79 3.34 83

A13 46 117 NA NA 2.75 9

A14 57 106 107 97 2.80 32

A19 45 91 89 79 1.59 12

B4 47 110 103 86 2.00 43

B5 58 108 94 90 2.90 71

B6 57 120 79 75 3.54 19

B8 42 101 100 95 2.39 32

B10 54 88 73 58 2.47 21

B15 58 98 NA 68 1.94 12

B16 43 113 78 82 2.13 81

B17 53 106 88 75 2.92 70

B18 56 99 NA 77 3.51 62

B20 51 102 90 70 2.33 58

Note. CMMS = Columbia Mental Maturity Scale; receptive and
expressive language = standard scores; MLU = mean length of
utterance in morphemes; FMC = finite morpheme composite; A =
phonology intervention first; B = morphosyntax intervention first;
NA = not available.

Table 3. Children’s phonology scores for the control group.

Age in W. C. P. PCC TGC
Child months inventory inventory inventory (%) (%)

C41 42 69 65 70 46 42
C42 43 75 74 73 75 39
C43 42 65 65 65 66 14
C45 49 66 65 65 52 17
C46 54 69 66 67 62 30
C47 46 65 65 65 50 8
C48 48 65 65 65 55 24

Note. W. Inventory = Word Inventory; C. Inventory = Consonant
Inventory; P. Inventory = Phonological Process Inventory; PCC =
percentage of consonants correct prior to treatment; TGC = target
generalization phoneme composite; C = control group.

Table 4. Children’s language and IQ scores for the control
group.

Age in Receptive Expressive FMC
Child months CMMS language language MLU (%)

C41 42 97 82 83 2.41 39

C42 43 101 88 53 3.33 57

C43 42 99 100 84 3.63 80

C45 49 113 NA 78 2.08 45

C46 54 113 NA 79 3.18 26

C47 46 115 94 83 2.41  51

C48 57 124 79 81 2.86 53

Note. CMMS = Columbia Mental Maturity Scale; receptive and
expressive language = standard scores; MLU = mean length of
utterance; FMC = finite morpheme composite; C = control group.
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number of obligatory contexts. An FMC was calculated for
each participant by determining the combined percent
correct usage of regular past tense /ed, third person
singular regular –s, contractible and uncontractible copula,
and auxiliary BE verbs.

Phonology. The BBTOP was used as a standardized test
to document phonological impairment, as well as to elicit a
sample of single words in which each of the 24 consonants
occurred at least three times in the initial and final word
positions, as permitted by English phonotactics. Broad
transcriptions were made on-line during administration of the
BBTOP by graduate research assistants. These transcriptions
were then checked and modified from audiotape replay by a
senior research assistant and the first author. Transcriptions
were entered into the Interactive System for Phonological
Analysis (ISPA; Masterson & Pagan, 1993), a computer
analysis program that generates quantitative data such as
percentages of phonological process occurrence, frequency of
occurrence of phones in the phonetic inventory, and PCC. A
measure of the percentage of word shapes that matched the
intended target (PWM; Bernhardt & Stemberger, 2000) was
also calculated. Because this study involved morpho-
phonemic forms that are potentially impacted by the
phonological processes of final consonant deletion and final
cluster reduction, the children’s BBTOP responses were
analyzed for the application of these two processes. The
children applied these processes in the 79–82 possible
contexts to which they could apply with a mean frequency
of 12% (range: 0–43%). It should be noted that only 4
children (A1, A11, A13, A19) applied final consonant
deletion/cluster reduction with greater than 20% occurrence.

Reliability

Morphosyntax samples. An investigator completed the
initial and second passes through the language samples. On
the first pass, child utterances were transcribed; on the
second pass, examiner utterances and grammatical codes for
the child utterances were added and general revisions were
made. Next, trained speech-language pathology graduate
student research assistants listened to audio recordings of
the samples and made corrections on the transcripts. The
investigator and assistants then discussed discrepancies and
tried to reach a consensus as to the appropriate form to
include in the transcript. The investigator who completed
the initial transcription and coding then served as an expert
coder and made the final determination for cases in which
a consensus could not be achieved. Percentage agreement
for transcription reflected the number of transcription
discrepancies between the investigator and research
assistants prior to consensus; it was calculated by dividing
the number of discrepancies in the transcription of child
utterances by the total number of words in the sample and
multiplying by 100. Transcription agreement exceeded 90%
across 60 samples (20 participants at 3 sampling points)
and ranged from 95% to 100%. Percentage agreement for
the identification of obligatory contexts was 98% and
ranged from 97% to 100%.

Phonology samples. Broad transcriptions were made on-
line during administration of the BBTOP by graduate

research assistants. These transcriptions were then checked
and modified from audiotape replay by two trained tran-
scribers, a senior research assistant and the first author. To
determine interjudge reliability for the two trained tran-
scribers, 20% of the BBTOP samples were retranscribed by
the transcriber, who had not performed the original
transcription. Point-to-point reliability was calculated based
on each judge’s transcription of each consonant. Segmental
transcriptions that were identical in place, manner, voicing,
and nasality were coded as agreements. The overall mean
for speech transcription agreement was 87% across 60
samples, with a range from 73% to 94%.

Goal Selection and Treatment Procedures

Language goals addressed morphosyntactic structures
and phonological goals addressed both segmental and
syllable structure forms. Participants were assigned ran-
domly either to a block of morphosyntactic or phonology
intervention first. Regardless of the type of intervention,
four goals were selected for each child. One goal was
targeted during each week in a 4-week cycle and then the
sequence (cycle) was repeated twice, so that each child
received three cycles of intervention, or a total of 12
weeks, focusing on his or her morphosyntactic or phonol-
ogy goals (see Figure 1). Because this was a cycles (time
criterion) approach, there was no accuracy criterion for
moving to a new level or goal. All children received two
intervention sessions per week, one 30-minute individual
session and one 45-minute group session. Both sessions
were provided by speech-language pathology graduate
student interns under supervision of the early childhood
program’s speech-language pathologist. Groups consisted of
no more than 3 children. Children were enrolled in
programs housed in four elementary schools, working with
four certified speech-language pathologists and four
graduate student interns.

Goals for each child were selected based on results from
analysis of the initial speech and language samples and
with consideration of primary and shared needs of group
members. Children grouped together shared the same goals,
which were targeted in both the individual and the group
sessions. Goal selection was based on the needs of the
majority of children in a group. The aim was to have no
more than one goal that was considered low priority for
each individual child. An example of phonology and
language goal selection is provided in Table 5.

Morphosyntactic goals. Morphosyntactic targets were
selected for language goals because overall they were more
problematic for the children in this study than were other
types of language targets (e.g., sentence structur). Mor-
phemes targeted were used with 0–50% accuracy in the
initial language sample and were from adjacent stages in
Brown’s (1973) Stage sequence for grammatical morpheme
acquisition. It should be noted that the need to have similar
goals for all of the children in a group sometimes overruled
the 0–50% criterion. Thus, if copula is was a primary goal
for 2 of the children in a group, the third child was also
assigned that goal, regardless of the child’s pre-intervention
accuracy level. Preference was given to finite morphemes



58    LANGUAGE, SPEECH, AND HEARING SERVICES IN SCHOOLS  •  Vol. 33  •  52–66  •  January 2002

(e.g., regular past tense -ed, third person singular regular,
copula and auxiliary BE verbs) as it has been shown that
the finite system is especially vulnerable, in comparison to
other grammatical markers, for children with SLI (Bedore
& Leonard, 1998; Goffman & Leonard, 2000; Rice, Wexler,
& Cleave, 1995). For example, the average FMC for
children in this study was 43%, whereas a composite for
nonfinite morphemes (e.g., /ing, /s, possessive ‘s, third
person irregular, articles a and the) averaged 82%. Three of
the four finite morphemes represented by FMC were
intervention targets for 18 of the 20 children. Past tense
irregular was the fourth goal for the majority of children.
Only 2 children had fewer than three finite morphemes
among their four goals, with the remaining two being
possessive and past tense irregular. The dependent
morphosyntax measure used in this study was FMC because
finite morphemes were the primary language targets and,

therefore, it was a discrete and valid measure of the effect
of intervention (see Table 2 for the FMC for each partici-
pant). Table 6 displays morphosyntactic and phonological
goals for all children.

Phonology goals. Phonology goals included sounds from
adjacent categories in Shriberg’s (1993) developmental
sequence (e.g., early 8, middle 8, late 8). Phonology goals
were selected with consideration of the following: overall
phonetic inventory, processes used > 35–40%, sound classes
affected, word/syllable structure, substitution analysis, and
positional constraints. Occasionally for an individual child,
a fifth high-priority target was included in the individual
session only. Based on the goals for each child, generaliza-
tion targets were identified. These were for cognates of
trained sounds and for trained sounds in the untrained (initial
or final) position if those sounds were not already produced
correctly by the child. The dependent phonology measure
used in this study, TGC, was a percentage reflecting the
accuracy of target and generalization sounds selected for
each child from the total number of opportunities for these
sounds, in the positions targeted, from the BBTOP words
(see Table 1 for a listing of TGCs by participant). For
example, if a child had as targets final /f/, initial /k/, final
/tS/, and /s/ clusters, the total number of these sounds, and
of the generalization targets: final /v/, initial /g/, initial
/f, v/, final /k, g/, and initial /tS/, that were produced
correctly was divided by the total number of opportunities
for the sounds on the BBTOP. On average, the number of
target and generalization sounds from which the composite
was calculated was 31, with a range from 17 to 53.

Morphosyntax intervention. Language intervention
procedures involved auditory awareness activities, focused
stimulation activities, and elicited production activities
(Camarata, Nelson, & Camarata, 1994; Cleave & Fey,
1997; Fey, Cleave, Long, & Hughes, 1993; Nelson, 1989).
These activities were centered around the themes of
animals, food, and water. Detailed written scripts were
created for all activities for each session to ensure reliable
implementation of the intervention across clinicians
(Haskill, Tyler, & Tolbert, 2001). Each different type of
activity was implemented in every group and individual
session, and progression from one goal to the next occurred
each week, regardless of individual children’s performance.

• Auditory awareness activities were designed to
heighten children’s awareness of the morphosyntactic

Figure 1. Example of the 4-week cycle goal attack strategy used for both phonology and
morphosyntax intervention blocks.

Goal 1, Week 1
Phonology OR
Morphosyntax

Goal 2, Week 2
Phonology OR
Morphosyntax

Goal 3, Week 3
Phonology OR
Morphosyntax

Goal 4, Week 4
Phonology OR
Morphosyntax

➜                   ➜                   ➜

▼ ▼

Table 5. Morphosyntax and phonology goal selection proce-
dures.

Morphosyntax Goal Selection Procedures

Considerations
• Morphosyntactic goals chosen that occurred 0-50% in a

minimum of three obligatory contexts from the initial
language sample

• Preference given to finite morphemes
• Morphosyntactic goals selected because overall they were

more problematic for the children of this study than other
types of language problems (sentence structure, etc.)

• Aim: To have no more than one goal that was considered
low priority for each individual child.

Phonology Goal Selection Procedures

Considerations
• Overall phonetic inventory
• Processes used > 35-40%
• Sound classes affected
• Word/syllable structure
• Substitution analysis
• Positional constraints
• Aim: To have no more than one goal that was considered

low priority for each individual child.

Note: Goals were selected based on primary and shared needs of
group members.
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targets in the context of children’s books and songs
that were read and sung in each session.

• Focused stimulation activities were designed to provide
children with multiple models of target structures in a
natural communicative context. They involved recasts
and expansions of children’s utterances and opportuni-
ties to use target forms in response to contextually
relevant questions or prompts.

• Elicited production activities were implemented with
the goal of eliciting 20–30 productions of each target
morpheme. These activities were sequenced hierarchi-

cally by level of support from Cycle 1 to Cycle 3. In
Cycle 1, the highest level of clinician support was
provided using forced choice tasks, in Cycle 2 a
medium level of clinician support was provided using
cloze tasks, and in Cycle 3, the least amount of
clinician support was given using preparatory sets.
Forced choice tasks obligated the production of a
morpheme by providing the child with the choice of
two responses, both of which contained the target
(“The man jumps or runs?”). For cloze tasks, the
clinician began an utterance and paused prior to the
target form to give the child an opportunity to

Table 6. Morphosyntax and phonology intervention goals and generalization targets.

Child Morphosyntax goals Phonology goals Generalization targets

A1 3SR, -ed, ptirr, Copula BE Initial: /s, tS/ and /sn, sk/ Initial: /dZ, z/
Final: /f/ Final: /s, z, tS, dZ/

A2 -ed, ptirr, ‘s, Auxiliary BE Initial: /l/ and /kl, fl/ Initial: /v, tS/
Final: /f, tS/ Final: /l/

A3 3SR, -ed, ‘s, Auxiliary BE Initial: /l/ and /kl, fl/ Initial: /tS, f, v, s, z/
Final: /f, tS/ Final: /dZ, v/

A7 3SR, -ed, ptirr, Copula BE Initial: /s, tS/ and /sn, sk/ Initial: /dZ, v/
Final: /f/ Final: /S, tS, dZ/

A9 3SR, -ed, ptirr, ‘s Initial: /g, la/ and /sl, fl, st/ Initial: /v/
Final: /f3, s/ Final: /l, z/

A11 3SR, -ed, ‘s, Copula BE Initial: /g/ and /sl, fl, st/ Initial: /k/
Final: /f, s/ Final: /g, k, f, z, S/

A12 3SR, -ed, ptirr, Copula BE Initial: /g, tS/ and /sl, st, sn/ Initial: /S, dZ/
Final: /S/ Final: /tS, dZ/

A13 3SR, -ed, ptirr, Copula BE Initial: /g, fa, tSa/ and /sl, st, sn/ Initial: /k, v/
Final: /S/ Final: /k, g, f, S/

A14 3SR, -ed, ptirr, Copula BE Initial: /g, tS/ and /sl, st, sn/ Initial: /k, S, dZ/
Final: /S/ Final: /k, g, tS, dZ/

A19 3SR, -ed, ‘s, Copula BE Initial: /f/ and /sn, sk, sp/ Initial: /g, v/
Final: /k, s/ Final: /g, z, f, v, S/

B4 3SR, -ed, ptirr, Copula BE Initial: /t, S, S3/ and /st, sn, sk/ Initial; /k, g, tS, dZ, v/
Final: /tS, k/ Final: /dZ, S, f, v, l/

B5 3SR, -ed, ptirr, Copula BE Initial: /l, S/ and /st, sn, sk/ Initial: /tS, dZ/
Final: /tS/ Final: /S, l/

B6 3SR, -ed, ptirr, Copula BE Initial: /l, S, sa/ and /st, sn, sk/ Initial: /z/
Final: /tS/ Final; /s, z, S, l/

B8 3SR, -ed, ptirr, Copula BE Initial: /tS, k, S/ and /sn, sp, sk/ Initial: /dZ/
Final: /k, S, tS, dZ/

B10 3Sr, -ed, ptirr, Copula BE Initial: /tS, k, S/ and /sn, sp, sk/ Initial: /g, dZ/
Final: /k, S, dZ/

B15 3Sr, -ed, ptirr, Copula BE Initial: /l, S/ and /sl, st, sn/ Initial: /tS, dZ/
Final: /tS/ Final: /l, s, z, S, dZ/

B16 3SR, -ed, ptirr, Copula BE Initial: /l, S/ and /sl, st, sn/ Initial: /tS, dZ/
Final: /tS/ Final: /l, dZ/

B17 3SR, -ed, ptirr, Copula BE Initial: /l, S/ and /sl, st, sn/ Initial: /tS, dZ/
Final: /tS/ Final: /l, S, dZ/

B18 -s, 3SR, -ed, Copula BE Initial: /k, sl, fl/ Initial: /g, z, f, v/
Final: /f, s/ Final: /v/

B20 -s, 3SR, -ed, Copula BE Initial: /k, sl, fl/ Initial: /s, z, f, v/
Final: /f, s/ final: /v, s, z/

a interevntion target during individual sessions.
Note. 3SR = third person singular regular, -ed = regular past tense, ptirr = irregular past tense, ‘s = posses-
sive, -s = regular plural.
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produce it (“What does the man do? He _____”).
Preparatory sets involved techniques whereby the
clinician indirectly demonstrated for the child how to
use target forms and then gave the child a turn to form
his or her own similar production at the sentence level.

Phonological intervention. Phonological intervention
procedures involved a combination of experimentally
validated techniques that were both clinician-directed and
child-centered or more “naturalistic.” The four components
of the intervention were (a) auditory awareness activities
designed to heighten children’s awareness of target sounds
and direct their attention to the sounds’ auditory-acoustic
attributes; (b) conceptual activities designed to develop
children’s awareness of the differences and similarities
between target sounds and their contrasts; (c) production
practice activities, both drill play and naturalistic, that were
designed to help establish production of a new sound, to
facilitate practice of that sound in communicative contexts,
and to increase awareness of the success/failure in communi-
cating an intended message; and (d) phonological awareness
activities designed to stimulate preliteracy skills by
increasing children’s awareness of the speech sound system.

• Auditory awareness activities involved listening to
word lists and books in which the text contained the
target sound used repeatedly through rhyming,
alliteration, or a repetitive phrase.

• Conceptual activities were adapted from those used in
Metaphon (Howell & Dean, 1994) and required the
children to reflect on sounds in contrasting classes
and to classify their own and the speech-language
pathologist’s productions.

• Production practice activities were designed to elicit
24–32 target productions per session. Drill play

activities involved direct elicitation using phonetic
placement, shaping, and cueing techniques. In natural-
istic activities, responses were not explicitly required,
but children were given the opportunity to produce
targets and their productions were recast in the
conversational context.

• Phonological awareness activities involved rhyme
detection, sound identification, and initial sound
segmentation. Print was included as frequently as
possible to support literacy skills. Examples of
language and phonology intervention scripts are
provided in Table 7.

Statistical Analysis

All comparisons were made using t tests (SPSS, 1988)
for independent or dependent means as appropriate. In
addition, the practical significance of statistically significant
findings was assessed by calculating and reporting effect
sizes using Cohen’s d statistic (Cohen, 1988). According to
Cohen (p. 9), effect size refers to “the degree to which the
phenomenon is present in the population” or “the degree to
which the null hypothesis is false.” Cohen proposed the
following guidelines for interpretation of effect sizes. A
value of .2 is a small effect size, .5, a medium effect size,
and .8, a large effect size.

RESULTS

For all three groups, Table 8 shows means and standard
deviations for morphosyntactic change and phonology
performance change after the first treatment block. Table 9

Table 7. Morphosyntax and phonology intervention scripts.

Example of a morphosyntax script Example of a phonology script

Theme: Animals
Target: Third Person Singular Regular (3SR)

Auditory awareness
• Discuss using 3SR models the story Brown Bear, Brown

Bear, What do You See? (Martin & Carle, 1996)
– “Brown Bear SEES a blue horse…”

Song
• “Brown Bear SEES all his friends.”

Focused stimulation
• Decorate felt animals like the ones in the story

– Clinician: “John TAPES feet on the dog”
– Clinician: “Steve MAKES a blue horse”

Elicited production (cloze task level)
• Re-enact Brown Bear, Brown Bear, What do You See?

– Clinician: Look at this, What does Brown Bear do here?
He ___”

– Child: “SEES a bird”

Target: Final /f/

Auditory awareness
• Clinician reads The Three Little Pigs (Miles & Meisel, 1998)

with emphasis on the final /f/ words: huff, puff, wolf, etc.

Target sound (identificantion/description)
• “Fan” sound (picture of fan)

Conceptual
• LONG sound (sort long and short spaghetti)

Production practice activity (24–32 productions per child)
• Feed final /f/ pictures to a puppet

Naturalistic activity
• Be a CHEF, make a LOAF with play dough, PUFF and

FLUFF the dough

Phonological awareness
• Odd-one-out (huff, puff, star)
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Figure 2. Mean percentage of phonology and morphosyntax
change after 12 weeks and 24 weeks of intervention for the
morphosyntax first and phonology first groups.

shows these values for the morphosyntax and phonology
intervention groups after the sequence of both treatment
blocks. Figure 2 displays means for both intervention
sequences after the first block and after both blocks.

Analysis of Treatment Efficacy

The first research question addressed the effectiveness of
morphosyntax intervention on morphosyntactic performance
and the effectiveness of phonology intervention on phonol-
ogy performance. The results revealed that, as compared to
the non-treatment control group, morphosyntactic interven-
tion produced significantly greater change in morphosyntactic
performance and phonology intervention produced signifi-
cantly greater change in phonology performance.

A t test for independent means was computed comparing
morphosyntactic change for the morphosyntax intervention
group to that of the non-treatment control group. The
results revealed significantly greater improvement in
performance for the morphosyntax intervention group (t(15)
= 2.29, p < .05). Correspondingly, a large effect size was
obtained (d = 1.19). This speaks to the practical signifi-
cance of the finding and together with the statistical
significance suggests the inference of treatment efficacy for
the morphosyntax intervention. The mean percentage
change in morphosyntactic performance was 14.4 and –.7
for the morphosyntax intervention and control groups,
respectively (see Table 8).

A second t test for independent means was computed to
compare change in phonology performance for the phonol-
ogy intervention and control groups. The results revealed
significantly greater improvement in phonology performance

for the phonology intervention group (t(15) = 1.75, p <.05),
and a moderately large effect size was obtained (d = .61). As
with the morphosyntactic intervention, this finding suggests
both practical and statistical significance supporting the
inference of treatment efficacy for the phonological interven-
tion. The mean percentage change in phonology performance
was 18.7 for the phonology intervention group and 3.3 for
the control group (see Table 8).

Analysis of Cross-Domain Effects

The second research question addressed cross-domain
effects. Specifically, does morphosyntax intervention effect
change in phonology performance and does phonology
intervention effect change in morphosyntactic performance?
The results revealed a cross-domain effect for morpho-
syntax intervention but no cross-domain effect for phonol-
ogy intervention.

For the morphosyntax intervention group, change in
phonology performance was compared to phonology change

Table 8. Means and standard deviations for percentage change in phonology performance and
morphosyntactic performance after the first treatment block.

Treatment group

Phonology Morphosyntax Control
(n = 10) (n = 10) (n = 7)

Measure Mean SD Mean SD Mean SD

Phonology 18.7 22.4 19.3 15.1 3.3 7.1

Morphosyntax 6.2 14.8  14.4 14.2 -.7 12.2

Table 9. Means and standard deviations for percentage change
in phonology performance and morphosyntactic performance
after both treatment blocks.

Treatment group

Phonology first Morphosyntax first

Measure Mean SD Mean SD

Phonology 35.5 29.5 35.4 30.2
Morphosyntax 11.1 17.1 18.0 20.8
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in the control group. The findings revealed significantly
greater improvement in phonology performance for the
morphosyntax intervention group as compared to the control
group (t(15) = 2.59, p = .01), with means of 19.3 and 3.3
respectively. For this comparison, a large effect size was also
obtained (d = 1.35). This speaks to the practical significance
of the finding and together with the statistical significance
suggests the inference of a cross-domain effect on phonology
from the morphosyntactic intervention.

Unlike the cross-domain effect found for morphosyntax
intervention, no cross-domain effect was found for phonol-
ogy intervention. There was no significant difference in
morphosyntactic change for the phonology intervention and
control groups. The mean percentage morphosyntactic
change was 6.2 for the phonology intervention group and
–.7 for the control group (see Table 8).

The final aspect of the cross-domain research question
addressed differences in the extent to which each treatment
effects change in the non-targeted domain. This analysis
was not pursued because the findings indicated that there
was no cross-domain effect for phonology intervention.

Analysis of Sequence Effects

The third research question posed in this study ad-
dressed the effect of providing both types of intervention in
sequence. Specifically, is morphosyntactic and/or phonology
change greater for one treatment sequence than for the
other? The group that initially received morphosyntax
intervention next received phonology intervention (i.e., the
morphosyntax-first group), and the phonology intervention
group then received morphosyntax intervention (i.e., the
phonology-first group).

Analysis of the intervention sequencing effect on morpho-
syntactic change and phonology change was completed with
t tests for independent means. The results indicated no
significant difference in phonology change for the morpho-
syntax first and phonology first groups. Table 9 and Figure 2
show that phonology change from baseline for the phonology-
first and morphosyntax-first groups was 35.5% and 35.4%,
respectively. Similarly, no significant difference was found
in morphosyntactic change for the two sequence groups.
However, it can be seen from Table 9 that morphosyntactic
change was slightly higher for the morphosyntax-first group
(18.0%) than for the phonology-first group (11.1%).

A final analysis of sequencing effects was completed to
determine if there were differences in morphosyntactic and
phonology change within each intervention sequence group.
Within-group effects on morphosyntactic and phonology
change were assessed with t tests for dependent means. For
both treatment sequences, greater change was observed for
phonology performance than for morphosyntactic perfor-
mance (see Table 9 and Figure 2). However, the phonology
change was only significantly greater than the morpho-
syntactic change for the morphosyntax-first group (t(9) =
2.80, p = .02). This comparison yielded a large effect size
(d = 1.87), thereby confirming the practical, as well as
statistical, significance of the difference favoring phono-
logical change. For this group, the mean phonology change
of 35.4 was significantly greater than the morphosyntactic

change of 18.0. The difference between phonology and
morphosyntactic change (35.5 and 11.1, respectively) for
the phonology-first group was actually greater than that
found for the morphosyntax-first group; however, that
difference was not statistically significant (t(9) = 1.88, p =
.09). This seemingly inconsistent finding is a function of
the distributions of the data sets. Given the magnitude of
the difference shown by mean change scores, effect size
was calculated for this nonsignificant result. The obtained
effect size was very large (d = 1.25). This large effect size
with a nonsignificant p suggests that practically, the lack of
significance may have been the result of a small sample
size and it would be erroneous to assume that no difference
exists (Rosenthal, Rosnow, & Rubin, 2000).

DISCUSSION

This study was concerned with the treatment efficacy of
a phonology intervention and a morphosyntax intervention,
the cross-domain effects of those interventions on change
in the non-targeted domain, and sequence effects when
children with both phonological and morphosyntactic
impairments received both interventions in different order.
Differences were statistically significant in the predicted
direction for comparison of the morphosyntax intervention
with a no-treatment control group. For the comparable
phonology intervention comparison, differences were also
statistically significant. In addition, the morphosyntax
intervention produced cross-domain phonology change that
was significantly better than that of the control group.
There was no cross-domain effect of the phonology
intervention. There were no significant differences in
phonology change or morphosyntactic change between the
two intervention sequences; however, both intervention
sequences appeared to produce greater change in phonology
as compared to morphosyntactic performance.

These results, although preliminary, have produced
statistically significant probability levels, supported by large
effect sizes. This pairing of statistical and practical
significance strengthens the inferences that can be made
about the findings. Thus, these results can be generalized,
with caution, to the population of children from which the
participants were selected; that is, children displaying both
phonological and morphosyntactic impairments documented
by performance in each area at least 1 SD below the mean.
The sample representing this population in the present
study had a mean expressive language score of 77.11 and a
mean MLU of 2.59, which was greater than 2 SD below
the predicted age means. It should be noted that some
participants also had comprehension deficits as evidenced
by a mean receptive language score of 82.56. It is not
known how comprehension difficulties may have affected
individual children’s performance.

Treatment Efficacy

Both the morphosyntax intervention and the phonology
intervention in this study were effective in facilitating
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change in the targeted domain. In comparison to the control
group, the morphosyntax group made markedly greater
change in FMC scores. This is most likely due to the
specificity of the intervention in targeting finite morphemes
and the subsequent measurement of change in just these
morphemes. Children in the control group who did not
receive intervention on finite morphemes made negligible
change (–.7%) on these more challenging grammatical
markers. The phonology group also made significantly
greater change on target and generalization sounds (TGC)
in comparison to the control group. Children in the control
group who did not receive phonological intervention made
negligible change (3.3%) on potential target and generaliza-
tion sounds.

The present study, in which both experimental and
control groups were used, provides strong evidence of the
efficacy of a naturalistic language intervention focused on
finite morphemes and of a hybrid phonological intervention.
Both interventions involved four goals in each of their
respective domains that were cycled over 12 weeks. Each
goal received 3 weeks (3.75 hours) of intervention, and
significant improvement was observed in comparison to the
control group for both types of intervention. Thus, the
results provide support for the cycles approach in targeting
morphosyntactic as well as phonological goals (Hodson &
Paden, 1991). These important findings are similar, in part,
to those of Matheny and Panagos (1978), who examined
the effects of intervention focused on syntax only and
intervention focused on articulation only in children who
had difficulties in both domains. They also found that
treated groups made significant gains in comparison to a
control group, but unlike the present cross-domain effect,
found groups improved most in the domain that was the
focus of intervention.

Cross-Domain Effects

Analysis of cross-domain effects of morphosyntax
intervention on phonology change and of phonology inter-
vention on morphosyntactic change showed there was a
cross-domain effect of the morphosyntax intervention, but
not the phonological intervention. Thus, for children who
received morphosyntax intervention, phonology change was
significantly greater than that observed for the control group.
In fact, the morphosyntax intervention was just as powerful
a facilitator of phonological change as was the phonological
intervention, evidenced by the TGC change means of 19.3%
for the morphosyntax-first group and 18.7% for the phonol-
ogy-first group after 12 weeks of intervention.

The markedly similar improvement in phonology
performance obtained from both the phonology intervention
and the morphosyntax intervention suggests that phonology,
as part of the linguistic rule system, may be positively
affected by language interventions that do not focus on
specific target sounds. As predicted by top-down processing
models, organizational changes in higher linguistic levels
simultaneously might have facilitated improvements in
lower levels (Norris & Hoffman, 1990). Although the
precise mechanism by which a morphosyntactic intervention
facilitates phonology change is not known, it is possible

that sounds are learned and practiced as part of larger
linguistic units. The elicited production activities in the
morphosyntax intervention had scripts involving repeated
productions of targets within varied themes, vocabulary,
and social contexts. Further, the phonological change
observed from morphosyntax intervention in the present
study impacted more than just final morphophonemic forms
potentially affected by final consonant deletion or cluster
reduction, as these were present with an average frequency
of only 12% prior to intervention. It is possible that
targeting finite morphemes, which involve the production of
final clusters, led to improvements in other less complex
aspects of the phonology.

The present findings both replicate and contradict
findings of previous research on the cross-domain effects of
different interventions. First, results showing that morpho-
syntactic intervention facilitated gains in phonology support
the findings from several studies with fewer participants
and different forms of experimental control (Hoffman,
Norris, & Monjure, 1990; Wilcox & Morris, 1995b).
Second, the present results are not in agreement with the
findings of Fey et al. (1994) regarding the effects of
morphosyntactic intervention on change in phonology. They
found no significant gains in phonology, as measured by
PCC, for two groups receiving a 5-month grammar facilita-
tion intervention.

The morphosyntax interventions in Fey et al.’s (1994)
study and our study were similar, in that both involved
individual and group sessions, four goals per child targeted
in a cycles format, and the use of focused stimulation
techniques. The difference in findings between the present
study and Fey et al.’s may be due to differences in goal
selection, intervention techniques, or the measure used to
capture change in phonology as a result of intervention.
The measure used here (TGC) reflected change in target
phonemes and generalization to cognates and target
phonemes in untrained positions. PCC is a measure that
reflects the accuracy of all consonants attempted; thus, an
increase in PCC is an indicator of change across the entire
phonological system. The measure used in the present study
is a more discrete measure that is capable of reflecting
change specifically on target and related sounds; PCC is a
more global measure.

In the present study, the phonological intervention
produced no cross-domain effect on morphosyntax; the
amount of morphosyntactic change was no different from
that observed for the control group. The finding of no
cross-domain effect of phonology intervention on morpho-
syntax may be a function of the phonological intervention
employed in this study and/or of the specific phonological
targets selected. With respect to the lack of a cross-domain
effect of phonology intervention on morphosyntax, however,
our results support the findings of Duder et al. (1998).
Their phonology treatment group also showed no statisti-
cally significant gains in language measures, as compared
to a control group. The present results, which differ from
the findings of Bopp (1995) and Tyler and Sandoval
(1994), who showed improvement in morphosyntax after
phonology intervention, may be due to the use of a larger
sample and a control group in the present study. Differences
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may also be due to the small number of children in the
present study with high occurrences of final consonant
deletion/cluster reduction who could potentially make
morphosyntactic changes from targeting final /s, z/ or
clusters. These forms were not targets for the majority of
children in the present study.

Sequence Effects

The two treatments in this study were evaluated for their
effectiveness when they were provided in a sequence of 12-
week blocks with phonology followed by morphosyntax and
morphosyntax followed by phonology. Over the 24-week
intervention period, similar change in phonology was
observed regardless of the sequence in which children
received morphosyntactic and phonology interventions.
Similarly, regardless of the sequence of morphosyntax and
phonology intervention, there was no significant difference
in the morphosyntactic change. Both morphosyntactic and
phonological performance continued to improve in the
second treatment block regardless of focus. It is important
to note, however, that morphosyntactic change at 24-weeks
post-intervention was slightly higher for the group that
received morphosyntactic intervention first in the sequence
as compared to the group that received phonology interven-
tion first (see Figure 2).

The final analysis of sequence effects involved a
comparison of phonology change and morphosyntactic
change for each intervention sequence, morphosyntax first
and phonology first. Findings showed that the magnitude of
phonology change was greater than morphosyntactic change
for both intervention sequences. Although phonology
change was statistically significantly greater than morpho-
syntactic change (35.4 vs. 18.0) for only the morphosyntax
first group, the inference that “nothing happened” based on
the nonsignificant comparison for the phonology first group
(35.5 vs. 11.1) would be erroneous (Rosenthal, Rosnow, &
Rubin, 2000, p. 5). Rosenthal et al. further caution that in
the case of a nonsignificant p and a large effect size, a
small sample size may have led to a failure to perceive the
practical importance of the “nonsignificant” result. Thus,
regardless of when it appeared in the sequence, the
morphosyntactic intervention was a powerful facilitator of
phonological change. Morphosyntactic intervention led to
significant phonological change and continued improvement
in phonology when it was the second intervention in the
sequence. Continued investigation of these variables and
relationships is warranted (Rosenthal et al., 2000).

Clinical Implications

Based on the present findings, it is recommended that
clinicians consider targeting morphosyntax first when using
a block intervention sequence for children with concomitant
morphosyntactic and phonological impairments. There are
two pieces of evidence that converge to support this
recommendation, along with findings from speech sound
normalization studies (Gruber, 1999). First, the morpho-
syntax-first sequence resulted in change in the non-targeted
phonology domain during the first intervention block and

slightly higher morphosyntactic change as compared to the
phonology-first sequence. Second, phonology change was
comparable for the two intervention sequences. This
suggests that the sequence of phonology followed by
morphosyntax did not result in as large changes in both
domains as did the sequence of morphosyntax followed by
phonology.

Children with both phonological and morphosyntactic
impairments may benefit from morphosyntax intervention
first because their development of language is more
protracted than their development of phonology. Thus, they
have additional time during the phonological block for
incubation and generalization of language skills that were
targeted in the first block of intervention. Further, it
appears that development of the language system is more
protracted in children with specific language impairment
(SLI) than is development of the phonological system in
children with speech delay. Results from long-term normal-
ization studies suggest that the phonologies of children with
a history of speech delay are within the normal range by
the age of 9 years (Gruber, 1999; Shriberg, Gruber, &
Kwiatkowski, 1994). Longitudinal studies of SLI, in
contrast, suggest that morphosyntactic deficits remain at 8
years of age, and even into adolescence (Rice, Wexler, &
Hershberger, 1998). Children with SLI have not caught up
to their peers in finite morpheme usage and have error
rates that are higher than those of their peers, even if they
have received intervention. The phonological system may
mature, without intervention, at a faster rate than the
morphosyntactic system.

The recommendation to target morphosyntax first in 4-
year-olds with both phonological and morphosyntactic
problems seems contrary to the often-heard suggestion that
children’s speech must be intelligible before their language
can be targeted. Results here show that finite morphemes
can be targeted even when speech is unintelligible and both
phonology and morphosyntax may improve. Children with
impairments in both phonology and morphosyntax may
benefit, in the long-term, more from a block of morpho-
syntactic intervention first (than phonology intervention
first). Once the language system receives a “jump start,”
the phonological system can be targeted, with the under-
standing that it may have already changed markedly during
the morphosyntax intervention.

CONCLUSION

For preschool children who have both phonological and
morphosyntactic impairments, it is difficult to determine
how to schedule intervention for goals in the two domains.
For example, the domains could be treated simultaneously,
alternately on a weekly basis, or alternately in blocks (12
weeks), as they were in this study. The major questions in
designing the block intervention had to do with the efficacy
of interventions and, moreover, if each different interven-
tion produced change in the non-targeted domain. In
comparison to a control group, it was found that each
intervention resulted in gains in the domain that it was
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designed to target. Further, the morphosyntax intervention
led to cross-domain change in phonology that was similar
to that obtained by the phonology intervention. The
intervention sequence of a 12-week morphosyntax block
followed by a 12-week phonology block also led to slightly
better overall morphosyntactic performance. Further
research is needed to determine if other goal attack
strategies such as a simultaneous or a weekly alternating
strategy are more effective for targeting both phonological
and morphosyntactic goals. Research is also needed to
determine if children’s temperaments or learning styles may
help explain the large variability in their responses to
intervention.
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