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ABSTRACT

This study compared phonclogical and language changes
that cccurred in preschoel phonologically-impaired children
following treatment via a discrete phonclogical process
targeting approcach or a whole language approach. It was
hypaothesized that a treatment program utilizing a
communication—baéedg whole language approach would result in
improvements in various language domains (e.g.: phonologys
morphologys syntas. semantics. and pragmatics)s while
treatment targeting a specific aspect of language. that iss
phonclogys would result in improvements limited to that
specific domain.

Sub jects were éight preschool childrens 3-4 years of age.
exhibiting multiple articulation errors. and randomly
assigned to one of two intervention programs for a six-week
pericd. The phoneological process approach targeted the most
zalient error pattern exhibited by subjects in this group
{i1.e.s Consonant Cluster Reduction or Fronting) through
practice in production and perception of affected minimal
pair contrasts. The whole language appreach focused on
improving the child®s ability to. formulate and express useful
language in a communicative setting through production of
narratives, while expanding and increasing complexity of
narrative structuwre.

Fretreatment and posttreatmernt measwres of phonoleogical

xi



and language performance were used to compare the efficacy of
the two treatment apprcocaches. The assessment battery
included assessment of single word performance on tests
administered, connected speech performance on various tasks
(e.g.s Stovrytelling: relating familiar experiences) and
higher level language performance, including syntactic.
semantic, and pragmatic measures.

Data analysis revealed that while all subjects
demonstrated improved phonolegical performance, subjects in
the whole language group demonstrated a greater degree of
improvement than those in the phoneclogical process group. In
addition, the whole language group showed larger gains in
syntactics. morpheologicaly semantic, and pragmatic expression.
These results suggest the need for further studies that
evaluate treatment efflicacy by utilizing a& whole language
approach as compared to a discrete phoncloglical approach

with young phonologically—impaived children.
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CHAFTER I

INTRODUCTION

The process of generalization has been widely cbserved
and investigated in the study of children with articulaticon
disorders. Generalization refers to transfer of accepted
production of a target sound learned during treatment. to
subsequent producticn of that target scund in untrained
contexts. Such transfer is an important and necessary
coempenent in treatment of articulation disorders. Since it
is virtually impossible to rehearse/learn acceptable
production of target scounds in all words and contexts.
érticulation generalization serves to facilitate remediation
and provide a measwe of treatment effectiveness.

Children with phonological disorders have been observed
to generalize accurate scund production across untreated
items (Elbert & McReynolds., 1973. 19785 Mowrers 19713
Mcl.eans 1970% Hoffman. 1983:% Fowell & Elbert. 1984). wead
positions (McReynelds. 1972% Reockman & Elberts 19843
Fowell & McReynolds, 1969). linguistic wnits of inoreasing
complexity {(Gieruts 1985% McReynoldss 197235 Moclean, 19703
Wrights Sheltons & Arndt, 1926%9), within scund classes
(Costello & Onstine. 1976F McReynolds & Bennett. 197235
Elbert & McReynolds., 19753 Hoffman. 1983). across sound
classes (Gierut, 1989: Weiners 19813% Dimmsen & Elbert. 19284),

and across varlocus settings (ODlswarng & Bain. 1985:% Costello



& Hoslers 19743 Griffiths & Craighead.s 1272).

Several investigators (Elbert & Gierut. 1986% Stokes &
Baers 1977:%: Mowrer, 19713% Rocckman & Elberts. 19843%F Engel et
al.s 1966) have suggested various ways of facilitating
generalization during remediaticn. For exxample. Elbert and
Gierut (1986) suggest that generalization may be enhanced
by selecting treatment items that are meaningful to the
child, thus serving as a communicative functicon. and by
presenting different and varied treatment items.

As Gieruts Elbert, and Dinnsen (1987) suggests. the
mrocess of generalization is variable across children with
phornological disorders. The rate, amount. and degree of
generalization differ for individual children. Thus far. ne
zingle factor has beern clearly shown to account for the
cbserved variability and individual differences in the
generalization process.  Thus, generaiizétimn centirues to be
a persistent, unpredictable variable in articulation
treatment and remediation.

Childrens misarticulations have traditicnally been
described as errore of speech sound production at & moteric
ievel (McDonald., 19643%F Vaughn & Clarks 1979). It has been
implied by this viewpcoint that misarticulation results from
an inability to preoduce specific speech sounds at a motoric
level, or perceive the salient featuwres of articulate speech.
Winitz (1969) suggested that most misarticulating children

demcnstrate a mislearning of the phonology of English rather



than specific motoric or sensory deficits. Following the
Chomskyan era in linguistics. Compton (1970) described
misarticulation in terms of distinctive features as
descriptive devices. More recentlys. Ingram (1976) scought to
describe misarticulations using'"phunological processes"
which refer to changes: affecting classes of scundss that
children make in simplifying adult speech. As a result,
there has been a contemporary emphasis from studying
children®s misarticulations in terms of senscry and motoric
abilities to studying children’s abstract understanding of
English phonclogy. The primary evidence in faver of most
abstract descriptions of children’s misarticulations inveolve
the existence of certain patterns in their phonological
systems wsually patterns which are judged relative to an
adult novm.

Fhonology has traditiomally been viewed as a« separate
component of language: in addition te morpholegys syntax.
semantics, and pragmatics. Similarly. treatment technigues
have historically been “speech sound” oriented. focusing on
remediation of misarticulated or "deviant" scunds. Young
(1983 p.47) reported that traditicnal approaches to
articulation assessment and treatment "have been based on the
premise that there is a linear relationship between speech
intelligibility and the number of phonemes acguired."

Increasing evidence has shown that phonclogy is

hierarchically asscciated within a synergistic language



system and., therefore. should be cauticusly viewed when
considered a separate entity. Studies have shown that
children make phonological shifts based on word differences
(Campbell & Shriberg.: 1982): and children modify their
productions based on contextual meaning within a conversation
(Scollony 1979). It has alsoc been suggested theat 1t is more
difficult toc control articulaticon as linguistic complexity
increases from word to sentence to conversation (Shriner,
Holloways and Daniloff, 1969F Fanagos, 1974). Therefores in
crder to adequately assess and treat children with
articulation discorders: procedures should be "comprehernsive
encugh to include other aspects of the developing
phonoclogical system" (Youngs., 1983« p.47).

Farticularly. young, phenolegically—-impaired children
{(3~4 years of age) who are in stages of formalating and
refining processes of phonologys may not need to receive
direct treatment approaches including isclated rehearsal of
particular speech sounds. Fregquentlys young children den™t
conform successfully to the rigors of rehearsal programs
appropriate for clder children ——— and perhaps such programs
are urmecessary. Younger children may be more expediticusly
treated using a language approach which has as its focus
establishment, refinement. and extensicn of purposeful.,
interpersonal communicaticon.

The present study examined whether refinement in the

phonclogical systems of young. phonoleogically-impaired



children could cccur by working at the level of puwrposeful.
interpersonal communication rather than focusing on isclated
phencological/phanetic components. This investigation
compared the amcunt and extent of generalization or
phonclogical change that cccwrred in youngs 3—-4 year old.
phonolagically—impairéd children when two different treatment
approaches were employed: a phonological process targeting

approach and a whole language approach.



CHAFTER 11

REVIEW OF LITERATURE AND FURFOSE OF STUDY

The following chapter is divided into three major
sections: Dinnsen’s generative mocdel of children®s
misarticulation. an alternative model: parallel distributed
proecessings and purpose of the study. The first section
includes (1) description of & discrete component model of
children®s misarticulaticon, (2) generalization research
addressing separate components of this model including
phonemic inventory constraintss phonetic inventory
constraintss and sequential constraints:s and (3) relationship
between phonological knowledge and generallization learning.
The second section includes (1) review of generalization
across settingss:s (2) generalization research supporting the
relationship of phonology toe the overall language processs
and (3) an alternative model: parallel distributed processing
(FDF) including major aspects of the FDF model and
applicaticn of this model to children’s misarticulations. In
the final sectiony purpose of the studys specific guestions

are enumerated that relate to the present investigatieon.



A Discrete Component Model of Children’s Misarticulation

O schematic of a model based on Dinmsen’s research (1984)

is followed by descripticn of the varicus components.

Input

!

Ferceptual Factors

y

Fhornotactic Constraints:

a. Inventory Constraints
{(Fhonemic/Fhonetic)

b. Sequential Constraints
(Fositive/Negative)

Underlyinag Phonclegical
Representaticns in the
Lexicon

¢

Neutralization Rules
("Fhonolocgical Frocesses

n

v

Fhonetic Representetion
(Surface Level)

2

Output
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There are two major viewpoints proposed regarding the
functionally misarticulating child™s underlying
representations. Some investigators (Comptons 19270%F Donegan
% Stampe, 19793 Ingram.1%976% Shriberg & Ewiathkowski. 19803
Weiner. 1979) have assumed that the child®s underlying
representations are identical to adult surface forms. In
this viewpoint. however, evidence is not offered to support
claims abcut the child's underlying representaticns. A
second viewpeoint suggests that the child’s underlying
representaticns are not 'directly comparable to adult swface
forms and may be unigue to the child™s cwn system (Braine:
19765 Dimnmsenys 19843% Macken, 198035 Masxwell & Weismer, 19823
Weismer,s Dirmsens & Elbert. 1981).

Accerding to Dimsen (1984.,p.50. an underlying
representation "may be viewed as a lexical representation
comprising meaning and all idicosyncratic, learned
phoneological properties of a morpheme.” It is an
abstraction:. a theoretical construct. and not directly
cbservable. While a morpheme may have different phonetic
representations. there would be only one underlying
representation for that morpheme stored in the speaker’®s
lexicon o "mental dictionary." Fhonological ruless. when
applicables, would then change the underlying representation
inte its phonetic realizations as determined by the
phonetic context.

Fhenological processes refer to kinds of changes that



apply to classes of scundss not just individual scunds. that
children make in simplifying adult speech. For example, 1f
the child replaces an adult [s3 with a [t]1 (e.g., tea’/see;
kbit/kiss)s 1t is alsoc possible that cther fricative sounds
may be changed intoc corresponding stop consonants. These
changes can be grouped together as a general process of
STOFFING. Fhonoleogical processes or rules described by
Compton (1270) and Ingram (19274), resemble what Dimmsen
refers to as "neutralization" rules, l1.e.y an adult contrast
is being neutralized in the child’s speech.

Dinnsen suggests that we should never refer to
phonclogical rules if there is no evidence of the phoneme’s
contrast in some contexts so that 1t can be neutralized in
cther contexts. In cother wordss:s to say that a child deletes
[gl, for example, at the end of "dog"s L.e.. the phonclogical
process of FINAL CONSONANT DELETIDN, we must be able to show
evidence that he uses the [gl in some other ﬁuntemt {e.0.s
word-initials "go" or word-medial positiens “"doggie').
Dirnmsen maintains that we shcould locok for evidence suggesting
final conscnants at the child’s underlying representational
level befure inferring & phoneleogical rule of FINAL
CONSONANT DELETION. However, if the child never uses final
consonants at the end of words and there is no evidence to
show that they exist in the underlying representations (i.e..
iT there are no alternations), Divnmsen (1984) asserts that

this child may have a negative sequential constraint against



allowing final consonants to enter underlying
representations, not a rule of FINAL CONSONMANT DELETION.
Based on this assumptions & phonclegical rule of FINAL
CONSONANT DELETION wculd be ummecessary because there are no
conscomants in word-final positions at the child®s underlying
representational level.

Froponents of the opposing viewpoint assume that there
are woard-final consconants in the child®s underlying
representations and therefore, attribute the child’s
proeducticon of [dol for [dogl as a functicn of the
phonclogical rule of FINMAL CONSONANMT DELETION. They assume
that there is a [gl in the underlying representation of
"dog" . namely /dog/.

Dirmsen maintains there are twoe main types of phoncotactic
constraints: inventory constraints {(phonemic or phonetic) and
sequential constraints (positive or negative). Inventory
constraints specify restrictions on scunds that can ccocuwr In
a languages independent of contexts. e.g.. all cbhstruents are
voicelessi fricatives are not allowed. Sequential
constraints specify possible sequences of phonemes. e.g. s
a plosive followed by a fricative in word-initial positicon
canct ccewr in Englishi [9] camncot cecocwr at the beginning
of a woerd in English. Fhonotactic constraints specify
restrictions on underlying and phonetic representations.

An empirical characteristic of the presence of phonotactic

constraints is an absence of alternation in a given morpheme.
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For exampley 1T a child who apparently omits word-final
chstruents produces non—-alternating peirss 1t 1s possible
that this child would have a phonemic inventory constraint
against using werd—-final cobstruents. Examples of non—

alternating pairs are the fellowing:

[dal "duck" Ldail ‘"ducky"
[pIl "pig" EpIid "piggy"
[dael "dad" [daeil "daddy"
Lmal  "mud" Emaid  "muddy" ,

According to Dinmsens the phonotactic constraint acts as a
filter that does not allow any representation in the lexicon
that does not conform to phonctactics of the particular
language.

Neutralization rules (cr phonoleogical process rules)
serve to eliminate or merge a phonemic contrast in certain
phonclogical cugfeﬁﬁs - e.0.: & rule that devoices obstruents
in word-final position. Neuwtralization rules specify
restricticons on phonetic representaticons. but say nothing
about the pessible form of underlying representations.
Dirvmsen contends that in order to identify a neutralization
rule as suchs ene must look for evidence of the contrast in
some conterts so that it can be neutralized in cther
contexts. For examples with the devoicing vule that applies
cnly in word—-final positions there should be a voice contrast
in same other contexts e.g.» word—-initial cr word-medial
position. For examples if both voiced and voiceless

cbstruents ccocuwr in word-initial position with coencomitant



difference in meaning (e.g..» Edkl] "pie" / [ball "bye"), then
there is evidence that this contrast could possibly be
neuwtralized in other contexts. Another criterion that must
be met in order to identify a neuwtralization rule i1s that the
particular contrast must net be present in a well-defined
context. For example. if the deveoicing rule is restricted to
apply to cbhstruents in word-final position only, then woerd-
final positicon should fail to evidence the veoice contrast. A
third empiricél condition that must be present in the
Alternation is the phonetic variation present in a morpheme,
referred to as & "morphophonemic alternation.”" The English
plural movrpheme is an example of alternation. At the
wnderlying representational levels. the English plural
morphemne 1s represented as /7z/% however, at the phonetic
representational (suwrface) level. the English plural morpheme
may he realized as the allomorphs [s] (e.g.y [daksl "ducks").
[z] (e.g., [plgzl "pigs")s or [zl (e.g.s [dIfaz] "dishes").
Changes like these in a morpheme indicate that a phonclogical
rule is in effect.

In summary, accerding to Dinnmsens a child™s wunderlying
representations are not always the same as adult surface
forms and may be unigue to the child’™s personsl phonological
system. Froponents of this viewpcocint maintain that it is
umecessary to assume that &ll children with functiconal

misarticulations have adult-like underlying representations.
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Some children may be described as Having adult-like
underlying representationsy while cther children may have
noen—adult underlying representations unique to the child®s
owry phenological system, This claim can be applicable to

both normal and misarticulated speech.

Generalizafion Research Addressing Separate Components of

Dirmsen®s Model

Costello and Onstine (19746) and McReyvnolds and Bermnmett
(1978) applied distinctive featwe theory to articulation
training. The main goal of this apprcach is to target a
feature rather thanm & phoneme. It is thought that if a child
dearns a Teature rule (e.g.,» (+) stridencys. (+) veoicing)s
ther he should generalize use of that featwe to other
phornemes in error. Costello and Onstine (1976) trained the
(+) continuant featwe to preschocl phovclogically—-impaired
children who substituted stops for moest fricatives (e.g.»
tick/sick). EBoth children substituted /7t/ for /s/ and /8/%
therefore. they were taught to produce contrasts among /67
/s/y and /8/. That is, these phonemes were trained and
contrasted in isclation, syllables. words:s sentences.
connected speech: etc. Fercentage of correct responses for
both children on scund preduction tasks administered pricr to
treatment was lese than 7%. Correct articulations of the

treated phonemes /8/ and /s/. as well as the untreated
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phonemes /%/y /z/, and [§1 improved fof boeth subjects by the
end of therapy. The firet child demonstrated 23%
generalization to /s/. B0O% to /87y 954 to /=/. 904 to [SJ,
and less generalizaticn (i.e., 47%) toc /3/. The second child
demonstrafed 7% generalization to the alveclar fricative /s/
but cnly S7% to the dental fricative /8/. For the untreated
phonemes, he demonstrated 83% generalization toe the alvecolar
/z/y 70% to the palatal fricative /§/. and only S0O% to the
dental veoiced cognate /%/. The treatment program consisted
of training phonemes through a progression of isclatior.
nonsense syllabless single wordss phrases and sentences.

and finally story and conversation. Results of this study
replicate and expand those of McReynolds and Bemmett (1272)
who exploredafﬁatureIgaﬁeralization in three children trained
cn three different feétures. One child was trained on the
(+) continuant feature in the context of /§/ which was later
constrasted with the (-) cocnmtinuant /5’/. Baseline testing
indicated that all fricatives were being produced as (-)
centinuant (i1.e.x STOFFING). Subsequent to therapy, mean
errcr on the (+) continuant feature was reduced by 6%9% during
{f/ training. Changes in the (+) continuant feature were
cbserved in all phonemes used in the probe. The /§/ and /s/
exhibited the greatest change. being produced as firicatives
in 92% of their cccwrences. However, the /f/ and voiced /z/
and /v/ showed the least amount of changes. being produced

incorrectly in 36%. 64%. and 40%. respectivelys of the
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pessible ccocwrrences. It must be noted that generalizaticn
of correct articulation may have been limited because
phonemes were trained orly in nonsense syllables.

Weiner (1981) emplayed a minimal-coentrast treatment
method as & means of reducing frequency of phonological
processes in two preschool children with unintelligible
speech. For the process of STOFFING, subjects were tauwght to
contrast stops with fricatives in four minimal pairs of

wordss l1e2.s Tin—pin. vase—base. zip-dip:, and see-tea.

Correct production of initial fricatives in untrained probe
woerds improved 62% and 42% for the two children. It is
impartant to note Weiner s definitiorn of "correct responses.”
Correct responses were based on elimination of phonolegical
processes and not on correct production of target sounds.
For examples for STOFFING: any initial fricative was
reinforced. Weiner contends that this definition is based on
the premise that normal-szpeaking children progress through
several stages cof development in acguiring speech scounds of
their language: therefore, we should not expect
phonologically—impaired children to simultanecusly acquire
speech sounds.

To reduce the process of FRONMTING of velar stops. Weilner

key—tea. gum—dumbs and gate-date. Generalization of corvect

production of initial E¢] and [gl in untrained probe words

was only 33% and 21% for the two subjects.
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In a study by Elberty Shelton, and Arndt (1967): seven
children who consistently misarticulated [sly [z21, and [r]
were trained on correct production of [sl. A sixty—-item
sound production task containing twenty items each for {sls
[zly and [v1 was administered throughout the course of
training. Results indicated that subjects made articulatory
improvement on the sound taughts [sl. and its voiced cognate
[z1s but not on the unrelated scunds 0rl. It appeared that
training one fricative enhanced the acguisition of arncther
related fricative but not a liguid. Results indicate that
teaching cne member of & cograte pair allows for transfer to
the other member of that pair.

Teaching one target phorneme has resulted in
generalization to asscciated allophones. Elbert and
McReynoelds (1975) investigated the natwe of generalization
across /r/ allophones. Twelve elementary—age children who
migsarticulated [v1 received training on correct 0rl
production in a single syllabic contexts either [rel, [trel,
[Ft], or [AtP]. Beneralization of [rl training to witrained
syllabic preoduction was measured. Results indicated that
generalization was slightly higher for the two consonantal
groups than for the vocalic groups. In general. it was found
that transfer of learning cccurred regardless of the specific
allophone frained.

Hoffman (1983) expanded upon the Elbert and McReynolds?®



(1975) study to investigate interallophonic gereralization of
/v/ training. Each child received training in correct
producticon of a single allophone: [rV1. [CrV1, L[CICI, or
EJC?J. Training for each allophone progressed through fouwr
phases: syllable rehearsal, noun rehearsal,s noun phrase
rehearsal. and sentence rehearsal. Results indicated that
generalization to untrained allaphones cccuwrred for all
children. It was found that improvement in [Vrl proeduction
was most noticeable following [81 and [Cr-1 training. The two
vecalic forms [#] and [F] showed less transfer of tTraining
than the tweo consonantal forms [rYl and [CrVY3.  In agreement
with the previcus studys: the overall rate of generalizaticon
across /r/ allophones did not seem to be contingent upon the
allophone trained.

Several investigators have examined genevalization of
accuwrate scund production across word positicons and across
conterxts or linguistic units of increassing complenity (e.g.s
words, sentencess conversation). Reockman and Elbert (1984)
studied a phonoleogically disordered five-yesr—old child over
a pericd of several months and examined untrained acguisition
cof [s1 in imitated words and spontarnecus Cmnvergation;
Results indicated that this child®s pattern for acguiring [sl
was similar to that described in the literature for children
noermally acguiring fricatives. That isy preoduction of [sl in
word=final positicn was produced corvectly earlier and more

frequently than in word-initial or word-medial contexts.
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Over the 14 probes, 140 final [s] words were presented and
95% were produced corvectly by the subject. Inm contrast,
however, initial [s] words demonstrated almost no change from
zero correct responses over the first ten probes. The
subject correctly produced only 16% of the total 140 initial
[s]1 probe words presented. It was alsce found that in
spontanecus connected speechs. as with imitated single wordss
correct production of the fricative [l ccowred earliest in
woerd-final position.

In a training study by Wrights Sheltons and Arndt (19690
nineteen Subjects‘who consistently misarticulated at least
one phoneme were given articulation training on one
particular phoneme. Comparisons were made of the subjects®
articulation performance on thirty-itemnm scuwnd production
tasks with articulation performance on talking and reading
tasks chosen to sample more spontanecuws speech. These
comparisons invelved articulation change as demonstrated by
subjects” performances on the three tasks. Findings
indicated that while subjects demonstrated articulation
improvement on the imitative task, less improvemerit was shown
con the reading task, and much less improvement on the talking
task. Wright et al. concluded that due to the relatively
poér performance on both talking and reading tasks, none of
these subjects established automatics correct usage of the
newly learned phoneme in spontanecus speech.

Fowell and McReynolds (196%9) examined generalization from



nonsense syllable training to words among fouwr children whoe
misarticulated the /s/ phoneme in all positicns in words.

For generalization testing., twelve test probes (words) were
used consisting of familiar /s/ pictures —— four pictures
each for initial. medial, and final positicons. Results
indicated that two of the subjects generalized corvrect [sl
producticon to all twelve test probe words at the end of
nonsense syllable training and twe of the children
generalized to only some of the test probes duwing the
training program. While all fowr children generalized to
some degree during the training program. they exhibited a
great deal of variability as to the degree of generalizaticna
and when generalizaticen did cccwry the position of [sl in the
training i1tem was irrelevant.

Elbert and McReynclds (1978) trained five children who
primarily substituted [B1 fer [s]1 to produce [sl correctly in
three nonsense syllables paired with rnonsense pictures.
Untrained probe items consisting of both spontarnecus and
imitated words and syllables were tested throughout training
to exxamine contextual effects. While a strong contextual
effect was not cbserved.: Elbert aod McReynolds maintained
that other factors seemed to contribute to generalization
patterns exhibited by children: such as stimulabilitys amount
of training required for generalization to begins and
specific error patterns of the children pricr to treatment.

They cencluded that children with different error patterns
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displayed different generalizaticn patterns. This supports
findings of a'praviuus study by McReynolds (1272) who
concluded that patterns of generalizaticn learning seldom
cococuwr in an orderly fashion but are often variable and
inconsistent with individual children. While three of the
four children in her study correctly articulated all test
probes by the end of nonsense syllable training. all of the
children showed a decrease in the number of correctly
articulated probe words at some time during the training
program.

In analyzing and comparing the phonoleogical systems of 60
unintelligible children between three and eight years of age.
Hodson and Faden (1981) fownd FINAL CONSONANT DELETION
(e.g.sbed ~=> [b 1) and CLUSTER REDUCTION (e.g.. tree -——>&
[t11) to be among the phonological preocesses most commonly
demcnstrated in their speech.

Weiner (1981) reported results of a study in which two
four~year—cold misarticulating children who deleted final
consonants were tauvght to contrast final consonants in four
minimal word pairs: bee-bead, pie-pipe. No-neses and tea-

teeth. Production of any final censcnant was considered a
corvect producticr and thus appropriate.y reinforced.
Generalization to non-treatment words was demonstrated. The

percentage of usage of the process FINAL CONSONANT DELETION

decreased for both subjects in the generalization probes.
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Fcr Subject A. frequency of cccurrence of this process
dropped from Q0% {(during baseline) tcoc 15% by the finxl
session. Similarly for Subject By frequency of cccurrence of
FINMAL CONSONANT DELETION reduced from 100% (during baseline)
to 20% by the last sessicn. Although children were
acknowledging presence of final conscnants in their
producticonsy it must be noted that final conscnants produced
may not have been accurates i.e.y any final consonant was
counted as a "correct production.” Elimination of the
phenclogical process was the main consideration in this
studys not whole word accuwacy. Howevers both subjects did
show increases in percentage of correct sound production of
final consonants in probe words during baseline and final
treatment sessicns: Subject A - O% to S8%: SBubject B ~ O% o
42%.

Elbert and McReynolds (1985) provide additicnal data on
cn generalization of training for FINAL CONSONANT DELETION.
Fowr children who consistently deleted final consonants were
taught to produce either final steps or fricatives in
syllables using minimal pair contrasts. For examples [al was
paired with either [abls Latls Lagls [akls, [asls, L[azly or
[afTl. These syllables were paired with nonsense drawings.
Twoe subjects were taught stops first followed by fricativess
and the other two subjects were taught fricatives first,
followed by stops. Generalization was tested by imitation

and spontanecus naming of pictures. Only two subjects



demcnstrated noticeable generalizationi however,
generalization was confined to scunds within the class being
taught. For example. when stops were taught first in
syllable-final position, generalization cccurred only to
untrained words containing final stops. The same held true
for the training of fricatives., that is. when fricatives
were taught first inr syllable—-final peositions generalization
cnily cccurred to untrained words containing final fricatives.

Dinnsen and Elbert (1984) found that when children who
deleted final stops and fricatives were trained on accurate
production of final fricatives, accurate preoduction of
untreated final stops was enhanced. However. the reverse was
noet true - that is, children who were ftrained on accurate
production of final stops did not generalize to untreated
final fricatives. Results of this study suggest that
training the more difficult scound class. fricatives. may
facilitate learning of the easier sound class. stops.

CLUSTER REDUCTION has been described as a general
phonclogical preocess used by young misarticulating children
to simplify preduction of the twe or three conscnants in the
cluster. For erampley string may be produced as [tIOJ o
[thDJ. McReynolds and Elbert (1981) explored generalization
of this process in six misarticulating children. All
children produced no more than 10% correct responses on [sls
-3 or [1] clusters in baseline. Three children were trained

an [s] clusters in syllables firsts and L3 or [11 clusters
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in syllables second, and three children received [rl cluster
training followed by [s] cluster training. In cther wordss
trainivng on one of the cluster classes, either (sl or [rl.
cccurred firsty while the cother cluster remained in baseline.
The second cluster (i.e.. [s1 or [r]) was trained nest.
fallowing completion of training on the first cluster.
Generalization within—-cluster-class and across—cluster class
was tested. FResults indicated that fouwr of the six children
demonstrated generalization to within—-class clusters only.
2.0.s training on [sl clusters resulted in generalization to
untrained sl clusters only, not to untrained [r] clusters.
Only one child generalized to both within-class and
across—class items (i.e.x [sl and [r] clusters).

During baseline testing., this child produced 0% correct
responses on beoth [sd and 0r] cluster items. However . after
training on [sl cluster syllables, she achieved 75% correct
responses on probe [s] cluster items and 0% correct
performance on the untrained [r] cluster items. One subject
failed to reach gereralization criterion (i.e.y 708 corvect
production) on either cluster category — that is, after [r1]
cluster trainings he only attained 16% correct on probe [rl
cluster items and only 10% correct performance on untrained
[s] cluster items. Since only one child demonstrated
across—class generalizations McReynolds and Elbert suggest
that results indicate that a phonological process of CLUSTER

REDUCTION may not be general encugh to apply across-—classes.,



but may instead be confined to the cluster class receiving
training. This may imply that rather than using a general
phonological processs errors produced by misarticulating
children may be production errors on specific socounds.
Develaopmental studies of normal phonolegical acguisition
suggest that children usually master stop + liquid conscorant
clusters (e.g.: [bll) before achieving mastery of fricative +
liguid clusters (e.g.: [f11) (Ingram,1976). Fowell and
Eibert (1984) examined generalization following remediation
of early-developing (stop + liquid) clusters and later-
develcoping {(fricative + liquid) clusters in six children who
misarticulated word—-initial conscnant clusters. Subjects
received treatment on one cluster category and were probed
for all clusters to assess across—cluster gerneralization.
Five of the six subjects generalized almeost equally to both
treated and untreated cluster categories dwring the final
probe administration: regardless of which category was
taught. These results differ somewhat from those of previcous
investigations (e.g.s McReynolds & Elbert., 1981). One
major difference is that subjects in this study (Fowell &
Elberts: 1984) were required (for subject selection) to be
able to correctly produce all phonemes coentained in clusters
as singletons i1n words. during baseliney, whereas subjects in
previous studies usually had zerco baseline performance.
Fowell and Elbert found that subjects in this study appeared

to generalize primarily to those clusters for which they had



productive knowledge prior to treatment.

Relaticnship Between Fhonological Encowledge and

Generalizaticn Learning

"Those sounds that the child deoes or does not produce,
and the appropriate or inappropriate use of those scunds,
censtitute a description of the child;s tacit “knowledge®
of his or her phonclogic system and its possible
relaticnship to the ambient system" (Elbert et al.. 1984,

p. 309). Accaording to Dimmsen and Elbert (19284), wnderlying
representatiocons constitute tacit knowledge.

It has been suggested that there is a relationship
between productive phonolagical knowledge {(as assessed via
the child®s oroductions prior to treatment) and variation in
generalization lesrning among misarticulating children
{(Dinnsen & Elbert. 19284:% Elberts, Dimnsens & Fowell,

19845 .

Dirnmnmsen and Elbert (1984) examined generalization
learning patterns in children who omitted final consonants.
It was found that generalization to final consonants that
were phonclogically "known" (i.e.s produced by the child in a
mamer like the adult target system) was greater than
generalization to final consconants that were phoncleogically
"unknown" (i.e.. produced by the child in a mamer unlike
that of the adult target system). In a second studys, Elbert

et al. (1984) investigated the relaticonship between

25



phonoleogical knowledge and generalization learning in
children with cluster reduction ervors. As in the previcus
study, results indicated that generalization to clusters that
were phonclogically "known'" was better than on clusters that
were phonclogically "unbknown.”

In a series of three related studies involving six
misarticulating childrens Gieruts Elbert, and Dinnsen (1%987)
sought to investigate the assumption that productive
phoneological knowledge influences generalization learning. A
knowledge continuum was developed for each child based on the
preductive phonological knowledge of his or her own sound
system compared with that of the adult sound system. Target
sounds were ranked on a contirnuum ranging from Ymost" to
"least" knowledge relative to the adult system. For exampley
at crne end of the continuum labelled "most" knowledge or Type
1 knowledge: a child would produce those scunds accurately in
all positions as compared to the adult: whereas target sounds
at the cpposite end of the continuum labelled as Type &
knowledge or "least" phonological knowledge were described as
being nonadult-like productionss i.e.» would never be
produced correctly. Results of this study were consistent
with those described in prevﬁous research (Dimnsen and
Elberts 19843 Elbert et al., 1984). 6As predicted,
generalization to error scounds for which a child had "most"
knowledge was greater than generalization to those for which

a child had "least" knowledge. A second finding from this
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study was that it appeared that extent of generalization was
influenced by the starting point of treatment on the
knowledge continuum. That iss when treatment began with
error scounds for which the child had "most" knowledge (1.e..»
easier to learn). generalization extended to limited aspects
of producticon. Howevers when treatment began with ervor
sounds for which the child had "least" knowledge (1.e..
harder to learn), generalization was movre widespread and
extended across the overall sound system. Gierut et al.
suggest that productive phmnological knowledge may be one
facter that euplains variation (i.e., individual
differences) chserved in generalization learning across
misarticulating children.

Weismer. Dinnsens, and Elbert (1981) examined vowel
durations in three misarticulating children who deleted word-
final stop consonants. Results indicated that two of the
children preduced longer vowels when the omitted stop
consconant was voiced as opposed to veiceless. Thus, these
children showed evidence that they had productive knowledge
of woerd-final stop consonarnts. It woulcd be appropriate to
say that these children used a phonclegical rule of word-
final conscnant deleticon. Howevers the third child failed
to make this distincticon. Since he did not show productive
knowledge of word-final stop consonantss he could not be
using a prmtess to delete final conscnmants. Ferhaps this

child had a phonotactic (sequential) constraint in his



phonclogical system against using word—-final stop consonants.
Generalization Across Settings

Generalization of correct articulation production across
various settings (e.g.» ocutside of the clinic) and with cther
listeners (e.g.» parents. teachers. peers) is crucial to the
remediation process of the phonologically discrdered. In a
study by Costellc and Bosler (1976). three young
misarticulating children received articulation training on
cone ervor phonemes [vlse by their mothers in their own homes.
The articulation program designed by Carrier (1970) which
included progression of the target phoneme from single words
through spontanecus speech wés used in the home setting.
Throughout the treatment program. each child was pericdically
brought inte the clinic in order for generalizaticon of [v]l to
be measured in four different probe settings in which the
examiners physical location: or formality differed. 0Only 20
stimulus words were used throughout the treatment program,
and the generalization probe consisted of the 20 training
words plus five additicnal nontraining woerds. Results
indicated that while all three children demonstrated
generalization of correct articulation from the teaching
setting to the probe settings, additional stimulus words
not included in training were nearly always produced less
accurately than the training words. Costello and Bosler

suggest that this may have been due to the limited number of

28



exemplars (20) used throughcout the training program.

Olswang and Bain (1985) explored the natwral occurrence
of generalization across variocus speaking situations and word
pesitions without direct training. in three preschool
childrern with multiple articulation errors. Subjects
received individual treatment for particular error phonemes
in specific word positions. Generalization of correct
productien to untreated word positions was examined. In this
studys parents were aware of their child®s target scunds,
but were not directly invelved in the treatment program.

Alse monitored were children®s preductions of target
phornemes in connected spontanecus speech, with different
adults both in the clinic and at home. Weekly spontanecus
speech samples lasting about 159 minutes were audio

recorded both in the clinic eetting by a clinician (who only
interacted with the child during this weekly activity). and
by the child’s parents dwing conversational activities at
home., Data from all three subjects indicated that
generalization of correct phoneme production in conmected
spontanecus speech both in the clinic and at home cccuwrred
without direct training. Results alsco revealed that
generaliéatiun of correct production with ancther adult in
the clinic setting and with parents at homes ccocuwrred to a
similar degree and at a similar rate. Howevers, the degree of
generalization across word positions varied and appeared to

be related tc specific phonemes. In discussing clinical
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implications of their findings.: Olswang and Bain pointed
cut that direct treatment for generalization may not always
be a necessary step in articulation training: but the need

for monitoring a child™s conmnected speech is necessary.

Generalization Research Supporting Relationship of FPhonology

to Overall Language Frocess

Campbell and Shriberg (1982) studied the relaticnship
amoeng pragmatic function. linguistic stress, and natural
phoncleogical processes in Tive speech—-delayed children
ranging in age from 4 yearss 9 months to &6 years: 7 months.
Fouwr 15-minute connected speech sampless obtained over arm 18-
month pericods. were analyzed for each child. Nine singleton
target phonemes were selected for analysis and fouwr natwral
phonological processes pertaining to these phonemes were
targeted: Final Conscnant Deletion. Stoppings Falatal
Fremting, and Velar Fronting. The pragmatic functions of
interest in this study were discouwrse topics and comments. A
"topic" was defined as the presuppesed or old (i.e.. given)
informationi that is, informaticn that has already been
presented to the listener and which usually takes the form of
the subject in an utterance. A "comment" was defined as the
newest infmrmation»and cften asscciated with the predicate in
an utterance. Articulation errors made by these children
were divided accerding to whether they were talking about

cld information (topics) or new informaticon {(comments).



Results indicated that children made fewer errors.: i.e€..
the phonocleogical processes cccurred less often, during
production of comments (104) than topics (42%). Subjects
made more errors restating uninformative topics than they did
when adding new information. FPerhaps they know that new
informaticon has to be well articulated in order to be
understocod. It was alsco found that phoncological processes
cccurred less frequently in worrds preoduced with primary
stress (7%) than words with nonprimary stress (34%).
Findings of this study revealed a significant relaticnship
among pragmatic and stress variables with phonological
performance.

Several studies {(e.g.. Shriner. Holloway. and
Daniloff:1269:% Menyuk and Leooneys. 19272% Fanagos. 19743
Fanagos.s Cuine. and Klichs 1979) have shown evidence of the
interrelationship between syntax and phonclogy in
misarticulating children. That i1ss as linguistic strings
increase in complexity and lengths: articulation ervors
increase. More recently. Faul and Shriberg (1982)
investigated the interaction of phonelogy and syntax among 30
speech—delayed children. Results revealed that two—-thirds of
the subjects demonstrated overall syntactic delays that
were independent of phonological deficitss that iss syntactic
errors which could not be explained by reference to specific
misarticulations. Of the remaining children. 20%

demonstrated restricted use of morphological markers which
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appeared to be directly related to the use of the
phonclogical processes of Final Consconant Deletion and
Cluster Reduction. In discussing clinical management. Faul
and Shriberg suggested including morpholegical markers at or
below the child®s general syntactic level, so that as
articulation improves. morpholoegical production should also
improve.

Fanagoes and Frelock (1982) investigated the influence of
phonological structure en syntactic preocessing in ten
language—-discordered children (mean age of & years, 8 months).
A sentence repetition task was employed consisting of 36
declarative sentences (eight words per sentence) of varying
syllabic structure and syntactic complextitys containing nouns
and verbs familiar to the children. Results revealed that
syllabic complexity of sentences and clause embedding
significantly contributed to errors of sentence inaccuracys
i.e.s omissicon, substituticns additions and transposition
errors. Complex phonclogical strings (syllabic structures)
were more difficult to produce than simple strings.

Likewise, subjects made more syntactic ervors for embedded
sentences than unembedded sentences, which supports findings

of a study by Stick and Nerris (1973) cited by Fanageos and

Frelcck (1982). Results of this study support the hypothesis

that there is an interrelationship between children’s syntactic and
phonclogical deficits (i1.e.s as the sentence increases in

complexity and lengths articulation errors increase).



Semantic factors may also influence phonological
behavicr. In a recent study by Camarata and Schwartz (198%5).
the relationship between phonology and semantics via
proeduction of object words and action words was examined in
siy young language-—impaired children (age range 2:8~-3:4) and
six normally developing children (age range 1:5-2:1).
Spontanecus speech samples were elicited at each subject®s
home and were auwdio- and videotape-recorded. Results
revealed that for &1l subjectss in both groups. the
percentage of consonants produced correctly in object words
(e.g.s nouns — flag, bone, grill) was significantly higher
than the percentage of consonants produced correctly in
action words (e.g.s» verbs - hops spins kneel). Since cobject.
worde were produced more accurately than action woordss
Camarata and Schwartz hypothesized that this may be related
to the increased semantic or cognitive complexity asscociated
with action words. '

Findings that deficits in varicus aspects of linguistic
behavior (i.e.» morphology: syntaxs semantics, pragmatics)
may co—exist with phonological diserders have led to a
synergistic view of linguistic disorders (Shir-iners Holloways
and Danileff«196%9). This viewpcocint maintains that there are
compler interrelationships and interdependencies among
various aspects of linguistic behavicor. In a study by
Schwart=z, Lecnards Folger, and Wilcox (1980). varicus aspects

of early phonclogical behavior of three normal-speaking (mean
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age 1:8) and three language-discrdered children (mean age
3:1) were compared. Children were matched for mean length of
utterance, sexs and ceognitive development. FResults indicated
that phonclogies of both groups of children were extremely
similari no significant group differences were noted.
Schwartz et al. contend that their finding that the
"phonological behavior of the language disordered children
was developmentally consistent with their mean length of
utterence at this point in develepment which supportse the
assumption of an underlying crganizaticonal deficit" (p. 375).
They alsc assert that tHis result provides fuw-ther support
for the idea of a synergistic view of linguistic disorders.
In discussing clinical implications of their study.,
Schwartz et al. suggest that treatment strategies be
developed which consider disorders of phonology and other
linguistic aspects in an interrelated maner. not in
traditionally isclated manner. They further maintain that
"miecemeal approaches to remediation seem to be a far less
efficient means of dealing with concoemitant deficits in
different aspects of language than integrated apprcaches”
(p. 376). Schwartz et al. alsc suggest that & horizontal
approach to remediation (in some cases) may be more effecfive
than a vertical approachs with respect to ncomal development.
"A horizontal appreoach to remediation would inveolve training
aspects of different facets of language at the same

developmental level before proceeding to train later
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developing aspects of those individual doemains of language.
For examples & child being trained to produce two—word
utterances would simultanecusly receive training only on
those facets of phonology that are consistent with that
level of syntactic development. A vertical approachs
alternately, would involve training for each individual
deficit without regard to relative developmental levels of

training across language domains” (p. 376).

An Alternative Model: Farallel Distributed Frocessing

A recently proposed model of human information
processings parallel distributed processing (FDF) (Rumelhart
and McClellands 1986): may provide salient considevrations for
an alternative approcach to remediation of phonological
disorders 1w young misarticulativng children that is different
fram the discrete component models traditionally used.
including "phonclogical processes.” The major aspects of the
parallel distributed processing model will be discussed
first. This will be followed by a discussion of the possible
applicaticn of this model to remediation of phonclegical
disorders in young 3-4 year old multiple misarticulating
children. This section will lead intc the puwrpose of the

present investigation.

Major Aspects of the FDE Model

According to the FDF models a model of human information
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processings human thought is too swift for sequential
processingd therefores, 1t must invelve parallel processing.
The FDF model offers an alternative to the serial mcodel.
Farallel distributed preocessing assumes that information
processing cccuwrs through interactions of a vast number of
and inhibitory signals teo other units. Units cemnmect into
whole patterns of units that form meaningful entities. not
one unit representing one concept. These patterns of units.
can represent features, scounds or letters, wordss: conceptss
or abstract elements — i.e., varicus levels of processing.
There are two important characteristics of this model:
(1) The system is parallel in natwe. That is, many units
can carry out their computaticns simultanecusly. Humans can
process information at a number of different levels at the
same time. It iz only when one starts to break down at a
particular level that we focus on lower levels.
(8) The system is distributive in natuwre. That is: the
higher level=s are all combinations of commections between
patterns of units coccuwrring at lower levels. Comections
alsc cccur between levels going higher ups allowing feedback
throughout the system.

Units (bits of infocrmation) interact by transmitting
signals to neighboring units. The strength of their signals

is determined by their degree of activaticn. The pattern of

cormectivity between and among units determines what the



system knows and how it will respond to arbitrary input. The
strengths of the conmections are modified through
‘experiences, and this, essentiallys constitutes learning.
Fnowledge is stored in the strengths of the commections
between and among units. According to this models owr system
of meaning consists of & network of commections. This
network. consisting of intercomections among units.
processes information simultanecusly across all levels of
units (1.e.s featuress scunds/letters. words, etc.). Our
kncwledge is our ability to rnetwork cornections between the
lower level featwes and higher and higher pileces of
infermation. We learn to cormect with more and more
information that is received. This model implies that
learming is an additive process - one in which we make

better and movre complete commections as we go along.
Knowledge is acquired through tuning of conmections as these
are used in processing. Any behavior is the result of a
large set of intercommecting components. and not the product
of & singles separate, or linear component of the cognitive

system.

In relation to the PDF model. & network is formed to
create a synergistic system. This synergistic system
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cof pragmaticism methodology developed by Arwood (1983)
provides a synergistic model of semantic development in
children. "Fragmaticism as a methodology deals with language

he

use as the study of semictics or sign users® effects or
consequences on cther speakers"” (p. 10). Arwoocd (1983)

based several principles of her pragmaticism methodology on
the works of Feirce (1830-1200) who was concerned with
pragmaticism as it dealt with the consegquernces of language.
That 1ss the speaker s utterance is the practical consequence
of the signs that he/she uses. Fragmaticism methodology
deals with the dynamic preocess of semictics and the
synergistic guality of scocial and cegnitive development of
sign representation. In Arwcod’™s model. knowledge is a
description of semantic development and is crganized
accoerding to both scacial and cognitive processes.  Enowledge
is represented by the child through the use of signs. An
important assumption of the pragmaticism methodelogy used to
explain semantic development is that signs only exist as the
expression of a speech act within a speech eventi they cannct
exist independently of their use.

According to Searle (1962)s language used in ,
commurtication between speaker and listener must adhere to the
principles and conventions of genuine speech acts. The
semantic constituents of a speech act include the following:
propositional content. preparatory sets sincerity conditicons

and essential elements (Arwocods. 1983). A proposition is a



39

meaningful relationship of referring and predicatings

speaker intends to perform the utterance act as specified and
the hearer assumes that the speaker is sincere and does
intend to perform the act. The essential elements of a
speech act include all nonverbal and verbal signs shared by a
scciety (e.g.., gestuwres: eye contact. body positions
intenational pattern, facial movements). By interacting with
his enQironment, the child acquires these essential elements
of a speech act.

According to Arwood’s pragmaticism methodologys the
synergicstic system is a speech act paradigm consisting of
an interaction among sccial needs and cognitive abilities
cf the active learner. That iss the child and a caregiver
have a need to interact in order to express something
meaningful about the environment. As long as the need for
communication exists between the twoe individuals: the child
will develop several verbal and nonverbal means of
representing semantic development. "Each piece of sensory
information that ise received and acted upon becomes part of

the child's system that facilitates the need for more

learning” (p. 69). As the child®s information becomes



refined through auditicons: the child becomes a more
sophisticated language user.

Consistent with the FDP model (Rumelﬁart and McClelland.
19846); the child®s cognition: soccial environment., and
semictics (symbol system) all interact and interrelate as a
synergistic system. Ceognition refers to the child®s network
which changes every moment in time. Two things that
influence the network are the child’s rate of establishing
comections and ability to crganize relationships. Speech
acts ccocuwrring in the sccial envirenment influence the
child®s network (cogniticn)i they are gquite powerful. With
respect to semiotics, or the symbol systems most of us use
cral language as owr predominant symbeol system. Through the
semictic system. we can take any visual or auwditory stimulus
and tag it with a concept. We can activaéé the system
through input from the sensocry system (e.g.x auditory.
visual) and theought(or thinking). Concepts exist only as

relaticnships between bits of informationi concepts cocowr at

the moment of activation. Likewise, thought (cr thinking?

enly exists in terms of relaticonships. For example. take two

concepts— boy and chair. We can ferm a propesiticon by

sayings: e.g.sThe boy is sitting in the chaivr. Thus a

activating them simultanecusly. Fropositions are not words
but the network. We can tag a proposition with words in

arder to convey it to somecone else. Words are alsc part of
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the network. Language is the connection strength between
concepts and words. How well a person’s system (of meaning)
is organized will usually determine how well words are going
to commect into propesitions and how well propeositions are
cennected to words.

Meaningful language cccurs within a communicative setting
invaelving genuine speech acts. A speech act involves a
proposition (i.e.y» a meaningful relaticnship) and is
purpcseful. That is, we can use speech acts te alter the
cogniticon. beliefs. or behavior of ocuwr listeners. When
providing treatment to young, phonologically-impaired
children (e.qg.s 3-4 years old). whole language training would
ceccur within the setting of a genuine speech acts 1.e.»
purpceseful communication. In traditicnmal articulation
approaches, utterances that the child is frequently expected
to produce may not be meaningful and purposeful. If they are
not meaningful speech actss the child may fail teo
"generalize" because the training was not provided within a
usefuls functional contemt.

At the propositional level, there are variocus levels of
difficulty of response. For example, the lowest level of
response is labelling— e.g.» This is a boy (given a picture

of a boy). The next level is description- e.g.: The boy is

emiling. Here. we are establishing a relationship between
the boy and the expressicon on his face (i1.e.» smile). The

next level is atiributicon— esg.. The boy is happyi then
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sick because he ate so much candy. The more ‘inferences made.
the more comples the response becomes. According to this
approach,: we would not teach labelsi therefore. therapy would
begin at the description level- i.e.» describing pictures.
Pictures that depict relationships (e.g.:x situaticonal
pictwes) could be useds with the goal of helping the child
establish relaticonships and commect the constituents. By
doeing thiss we are providing an opportunity for the child to
strengthen his commections. The focus in treatment would be
on maintaining scocial interacticon, establishing relationships
among coenstituents in the pictures. keeping it crganiced.
relational. and at the child’'s level of communicative
functioning. Ferhaps the best way to doe this is within
speech acts that are meaningful. For example. we would show
a situational picture and ask for a description of what®s
happening in the pictwe. We would then help establish
relaticnships among constituents through modeling. Thus. we
are adding informaticn into the child®s system. We take what
the child says at his level of communicative functionings add
infermation to its bring it up to a higher level. and give it
back to the child. By deoing this, we are refining his
system by adding complexity. New comections are formed and

conmection strengths are modified at all levels of the system

including feature perceptions categorical perception of



phonemes, syllabic structuwres woerd structures, concept
formation, and propositional meaning. For examples, referring

to a situational pictuwres if a child says: "The boy is

You sees this is a tool (shows picture of hammer). This

So explain that part of the story to Melvin (mouse puppet).”
If he makes an error with the phonclogys we would add it in a
meaningful context and go on with establishing other
relaticnships. We would never "drill" on a particular scound
o werd in error with this approach. In treatments we may
want to keep track of the child’s phonetic inventory and
syllabic shapes. For instances & phonetic inventory would
give us a list of speech scunds that the child uses. We
could ask ocurselves— what do we need to add to this

child®s phonetic inventory to make him a better approsimator
of English (e.g.. velar place of productions class of
fricatives)? We could then incorporate this inte therapy.

We could also leoak at the syllabic shapes the child uses.

For examples some of the scunds may be restricted to certain
positions within syllables (e.g.» QVs CVR). Therefore. we
could work on increasing syllabic shapes. As a measwrement

devices we could pericdically check the child®s spontanecus



syllabic shapes that were not in his initial repertoire.

According to the "phonological preocess" appreoach to
articulation remediations if a child says [d>l for [dogl
"dog"s for examples. he is described as having the process of
Final Consconant Deletion. It is assumed that the child knows
that there is a "g" at the end of "deg": therefore, he is
actively deleting the final consonant. However. with respect
te the Parallel Distributed Frocessing (PDF) model. we could
say that the child seems to have the comections for putting
together consonants and vowelsa. but he has not yet
established the right commection strengths that would allow
him te add final consocnants or consonant clusters to words.
Looking at this situation from an additive approach. perhaps
we could suggest that the child just hasn’t “"added in" certain
things yet, instead of suggesting that he 1s actively

"deleting" scomething.
Furpose of the Study

Generalization in articulation training refers to the
accurate production of & target sound learned in training to
untrained contexts or situations. Generalization has been a
persistent problem in articulation remediation and is quite
variable across phonologically discordered children.

Ferhaps ocne reason why generalization in articulation
training does not readily nor reliably occocwr is because

clinicians toco often assume that children will automatically



incorporate newly acquired scund{s) into spontanecus speech
after having "generalized" the scund(s) to situations in
which one or twe stimuli were varied from treatment. This
restricted type of generalization may be a basically
different task from generalization te a naturalistic
envirenment in which many stimuli may be different from
treatment (Warren and Eaiser. 1986).

Ferhaps ancother possible explanation as to why
generalization of trained scunds to spontanecus.
conversational speech does not cccur is that the utterances
reguired from the child (e.g.s repeating nonsense syllables.
words, sentences) are not meaningful cor puwrpeoseful and are
unlike utterances encountered in his everyday envircnment.
that is. they are not genuine speech acts.

Traditionallys phonology has been viewed as a separate
component of languages in addition toc morphologys syntass
semantics, and pragmatics. Therefore. treatment techniques
have been speech scund oriented.s thus focusing on remediation
of misarticulated sounds via the multiphonemic approach.
coarticulation approach.s minimal pair centrast method,
phenological preocess analysiss and a host of other treatment
proecedures.

However, increasing evidence has shown that phonology is
part of an cverall language preocessing ability that is
cognitive in nature and, therefores should ot be viewed as a

separate entity. FParticularly, youwng children (e.g.: 3-4
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years of age) who have multiple articulation errors and are
alsce limited at cther levels of language processing: may need
to be treated differently from the clder child who appears to
have an intact language system and primarily needs low level
kind of motoric practice to remediate articulation errors.

The primary purpose of this study was to compare

generalization or phoneological change that cccuwrs in young
3-4 year old phonclogically—-impaired children when two
different treatment procedures are emploved: a phonological
process targeting approach and a whole language treatment
approach.

The following questions were addressed in this study:

(1) Does a whole language treatment approach result in
comparable improvements in single word performance
as compared with a discrete phonclogical process
targeting approach?

(2) Does a whele language treatment approach result in
greater improvements in commected speech performance
cn higher level language tasks (e.g.» storytelling.
relating familiar experiences) as compared with a
discrete phonoleogical process targeting appreach?

(3) Doez a whole language treatment approcach result in
greater improvements in higher levels of language
{(e.qg.» syntaxs semantics. pragmatics) as compared
with a discrete phoncleogical process targeting

approach?



CHAFTER III

METHODOLOGY

This study compared phonoclogical and language changes
that cccurred in preéchool phonolegically—-impaired children
following treatment via a discrete phonological process
targeting apprecach or & whole language appreach. The
following sections describe subjects: treatment programs.
dependent measures used to compare effectiveness of the

treatment programs. and data analysis.
Subjects

Sub jects were eight preschocl childrens vanging in age
from 3 years, 3 months to 4 years. 4 months., who were
evaluated at & University Speech and Language Clinic and were
placed ¢n a waiting list for subsequent treatment. Subjects
were selected for inclusion in this study based on the
fellowing criteria:r

(1) Preschoocl children, 3-4 years of age.

(2) Multiple articulation ervrors of unknown etiocleogy.

(3) DOral mechanism examiniation revealing no cbvious

organic basis for misarticulations.

(4) Hearing acuity within normal limits for both ears

(i.2.s passing a hearing screening test at 20dE HL
fﬁr cctave interval frequencies S00-4000 Hz).

(5) Mo decumented newrclogical nor cother handicapping

a7



conditions (i.e.. physical or mental).
(6) Not presently receiving speech and/or language
therapy.
A letter was sent to parents of subjects regquesting
permissicn for inclusion in the study. A copy of this letter
appears in Appendix A, Subjects were randomly assigned to
cne of the two treatment approcaches. Subject characteristics

and group assignment are given in Table 1.
Treatment Frograms

Sub jects participated in three, 45-minute, individual
treatment sessions each weelk for a total of six weekss
excluding pretreatment and peosttreatment assessment.
Assessment and treatment were conducted sclely by the author
(M.C.D.s CCC-Speech Pathology). The two treatment programs
are described below.

The phonological process approach targeted the most
salient error pattern exhibited by subjects in this group
during pretreatment assessment via minimal pair contrast
training. Subjects S1. 82, and 84 received specific training
for remediation of Cluster Reductions which cccurs when any
censonant(s) in a seguence is/are deleted. For examples

"glide'" -—--» "lide"; "string" -->* "ring" or "ing". Subject §3
received specific training on the phoenelegical process of

Fromting. which cccurs when a more forward place of
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articulation is used. For examples "key" —=x "tea"s:

"some" —--3 Ythumb”. A list of ten minimal pair contrasts.
that were produced identically as a result of these errvor
patternss was constructed and exemplified with pictures. A
cemplete list of the minimal pairs used in treatment for both
Cluster Reduction and Fronting appears in Appendix B. Each
child®s list of minimal pairs was constructed to meet
individual needs. That is: subjects 81 and 54 needed
remediation of [s] and [rl clusters. therefore. these were
included in treatment. For example: [s]1 clusters included
the minimal peairs "pin“-"spin', "wing"-"swing"., "toocl"-
"stool"s [r] clusters included "reom"—"broom". "red"-"bread".
"Rick"~"brick". Subject 2 needed training of [sly [rls and
[13 clusters: therefore:. some of each of these were included
in his treatment program. Examples of [1] clusters are
"lip"="clip"y "“louwd"-"cleoud". "lack"—-"block". Subject S53.
for whom the process of Fronting was targeted in treatment.
dentalized several phonemes including /t.d:s/. therefores
treatment focused on alveclar placement via minimal pair
contrasts such as "tie"-"thigh": "day"-"they"y "some"-
"thumb".

The treatment goals used in the phoneoleogical process
approach are listed in Table 2 and are similar to those
suggested by Young (1983). For the first six goalss. each
minimal pair had to be perceived or produced with at least

80Y% accuracy on two successive days before progressing to the



lable &

Step 1: Receptively identify words in each minimal pair by
peinting to the picture vamed by the clinicians: ...
"Feint to the room." "FPoint to the brogm."

Step & Froduce woords in each minimal pair after clinician
points to the pictuwre and providés a models e.gan
"This 15 & brocm. What iz this called?" (pointing
to broom)

Step 3: Spontanecusly produce words in each mivnimal pair wher
clinician points to the pictuwres e.g.s "What is

this®"

(pointing to bvoom)
Htep 4@ Produce words in each minimal paivr in a carrvier
phirase, such as "This is a roam"” o "This is & broom”

whern the picture i= pointed to by the clinmician.

on

Step S Produce woords in each minimal galr in sentences
modelled by clinicians e.g.s "The room 15 biga"
"The brocm is dirty.”

Step 6: Spontarecusly produce sentences using words in esch

minimal pair when the picture is pointed to by the
clinicians @.g.s "Tell me something about & broom.”

Gtep 7: Froduces for example, words containing consonant

clusters iv narratives told with reference to

pictuwres depicting familiar childhood experiences.



next step. The final gocal was coentinued until the end of the
treatment pericd. As the child attained criterion level for
a particular minimal pair through the first six stages.
additiconal minimal pairs were incorporated into the
treatment program.

In order to maintain the child’s interest and attention.
a game—like interaction (e.g.» fishing or matching game)
was used Tfor the first six goalss. and correctly.produced
responses were reinforced via verbal feedback such as "I like
the way you said broom". Incorrect production of target
words was followed by corrective feedback regarding i1ts
articulation such as "Noax that®s not & room. It's a brocom.”
During construction of narratives in Step 7., situational
pictuwres were used, and the clinician continued to give
pesitive or corrective feedback regarding accuracy of
consonant cluster production or alveclar placement. depending
on the specific phonolegical process targeted in treatment
(i.e.s» Cluster Reducticn or Fronting).

The whale language approach was directed at communicating
a meaningful story that was completes incorporated elements
of story structures and was clearly stated to the listener.
Situational pictures from the Apricot I set (Arweood, 1983).,
depicting complete stories with each character contributing

cne event to the story: were used as stimuli. In addition to

the pictures.s after establishing basic relationships among
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characters and events in the storys small objects
representing characters or cbjects pictuwred were used to add
interest and a three-dimensicnal aspect to the depiction of
the story. The clinician started each story by describing
some of the events in the story and discussing what the
characters were doing and why, using a variety of language
forms. The child was then asked to tell the story to a puppet
"listener". The clinician followed each of the child’s
conversational twrs with one of the following response
types.

Clarification:

If any part of the child’s explanation was unclear.
inaccuwrates or poorly stateds the puppet "listener" would
ask for clarification. The clinician would then supply
relevant informaticon to be incorporated inte the child’s
responses restate the event in many different ways using a
variety of language forms.: and ask the child to retell the
event toc the puppet. For example., if a child described &
picture of a father and his children washing the family car
by saying "Him washing car', the clinician would supply
information regarding message inaccuracy as it was
communicated, such a&s: "Moo, that’s not what I see happening.
The car isn’t washing hims but he is washing the car. Gee
the rag in his hand? He is using it to wash the car.
Nothing is washing hims he is the one who is washing the

car." The clinician would then provide an opportunity foor
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the child to restate this information (e.g.s "... sc tell
that part of the story to the puppet"). 1If the child
continued to misstate the informations the clinician would
continue providing the child with infoermaticon to enable
him/her to discover the difference between what was
communicated and what he/she intended to communicate. All
feedback was based on meaning rather than structures so that
no direct prompts were givens such as "Says "He is washing
the car™".

Adding Events:

If the child adequately stated arm event. the clinician
would add ancther event for the child to incorporate into his
storys providing a variety of language forms that could be
used in stating the new information. The child was then
given an opportunity to restate the story. incorporating the
new information. For examples if the child said fThe man 1is
washing the car", the clinician might seek to expand the
child’s perception of this event by adding more details to
the event or relating "The man" to the rest of the family by
saying something like "That’s rights the man is washing the
car. He is the Daddy and his children are helping him wash
the car. The children are helping their Daddy wash the car."”
Increasing Complexity:

If the child adequately described a series of events. the
clinician would seek to increase complexity of the child's

story by discussing relationships among events such as
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motives of the characters, cause-effect relaticnships,

Fl

interpretation of the characters”® feelings, time and space
relationshipss and making predictions about events. For
example, 1f the child said "The Daddy is washing the car and
the little girl is playing with the hose"s the clinician
might link these two events in time and space by saying
"That’s rights while the Daddy is washing the car, his little
girl is playing with the water hoses getting them all wet.

Sc tell that part of the story to the puppet —

In each of these interactions. the clinician presents
infermation and gives the child ample opportunity to
incorporate that information inte formulation of new
utterances. The child’s speech attempts allow for rehearsal
in the preoduction cof syntactics. morpholegical. and
phonological forms which should result in increased
Qrganization'mf these cognitive levels. Stories were retold
frequently throughout the intervention pericd. During later
retellings of a particular story, narratives were expanded
and extended to include more episcdes and predictions about
past or futwe eventss thus increasing the story’s
complexity. Table 3 summarizces the treatment goals

associated with the whole language approaach (Hoeffmans Nermris.,

& Monjures, 1988).
Dependent Measures

Fretreatment and posttreatment measures of phoncological



b

{(c)

The clinician points ocut one event that initiates the
astory and talks about what the characters are doing
and why. using a variety of language forms.

The child is then asked to tell that psrt of the
story to & puppet "listener'.

The climicien follows each of the child’s
comversational turns with one of the following
response types.

Clarafications:

It any part of the child’s explanation 1s wnclear.
imaccuwrates or poorly stated. the puppet would ask
for clarificetion. The climiciarn would then supply
move information: restate the event using a variety
of language forms. and ask the child to recommunicate
the information to the puppet.

Adding Events:

j

I the child adequately states an event. the
clinician wouwld add a new event. continuing the

interactive story telling.

It the child adequately describes & series of events
in the storys the interactive story telling would

begin to increase in complexity by adding elements.
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Table 3

Ltep 4@

(tcomt.)

z=uch as cause-effect relationships. interpreting

motives and feelings of the characters and making

predictions and inferences.

Stories are reteld freguently duwring the intervention

periocd, increasing in elaboration to include
moore episcdes and predictions. New stories are
at a movre basic level. with emphasis placed on
accurately establishing all relationships among
charactere and evenrntz: and stating i1deas uwsing

appropiriate language.

teld
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and language performance were used to compare the efficacy of
the two treatment approaches. Fretesting and posttesting
each extended cover three-day pericds. Connected
speech/language sampling was elicited on each of the three
days for pretesting and for posttesting. Results were
averaged over the three-day pericds. The assessment battery
included general phonological measures, specific phonological
process measures,s and language measures described in the

following sections.

Articulation Screening JTest (Templin & Darleys 1969): The

Acssessment of Fhencological Frocesses (Hodscrms 1986). The

tasks and the Fercentage of Consonants Corvrect (Shriberg &
Ewiathkowskilis 1982) in comected speech. The first general

phonological measwre used was the number of correctly

| Lad

produced target scunds (i.e.. raw scores) from the Templin-—

Darley Articulaticn Screening Test. a SO0~-item picture test
eliciting single wards and testing cne target phoneme per
word. This measure was chosen because it provides a standard
measure of phonolegical performance and contains a large
number {(i.e.. 86) of word-initial consonant clusters for

measuwrement of improvement in the phenclogical precess

apprcach. The second general phonclogical measure was the
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Fhonological Freocesses. This is alsc a SO-item test
eliciting single words via mostly objects with a few pictuwres
included. The phonclegical deviancy score is based on the
percentage of cccurrence of phonological processess o error
patterns, in the child"s speech. The third general
phonclogical measure was the rnumber of ervors from
administration of the Frimary Articulaticn Survey. an
informal sentence imitaticon task, similar to the one used by
Haynes and Steed (1987). consisting of 83 sentencess testing
cne target phoneme per sentences. including 15 consonant
clusters and 23 single consconant phonemes cccocurring in
various word pesitions.

As a measwre of general sarticulation improvement in
connected speech. the Fercentage of Conscnants Correct (FCC)
was obtained from subjects describing fowr situational
pictwes from the Apricot I set (Arwocods 1989) (i.e.s The
Doctor®s Offices The Sprinklers The Eittens and Going
Fishing),{relating familiar experiences (i.e.., getting ready
feorr dinnmers grocery shoppings making cocockies, anmd a birthday
party)s, and telling the Three Bears story. Situational
pictures used during pre and posttreatment assessment were
different from those used in the whole language treatment
Ssessions.

The specific phonological preocesses targeted in treatment

for the pheoenclegical groups that is. Cluster Reduction and



Froentings were analyzed from subjects’ performance on pre-
LY

connected speech sampling via describing situational pictwes
and relating familiar experiences (as described above).

As a measwre of control. three phonoleogical processes not
specifically targeted in treatment were analyzed and
compared. These processes were Strident Deficiencies. Glide

Deficienciess and Stopping and were alsc derived from pre-

Language measures were derived from pre— and
poesttreatment administrations of the Test of Language

Develcpment: Frimary {(Newcomer & Hammill. 1282)., and

syntactic/morphological and semantic/pragmatic measures
chtained from the conmnected speech/language samplings
consisting of subjects describing situational pictures.
relating familiar experiences, and telling the Three Bears
story. These measures are,described beloaw.

The foullowing subtests from the Test of Lanquaage
Development: Frimary were given: Oral Vocabularys Grammatic
Completions Sentence Imitaticon, Ficture Vocabulary. and

Grammatic Understanding. The Oral Veocabulary. Grammatic

Completions and Senternce Imitation subtests are expressive



language taskss while the Ficture Vocabulary and Grammatic
Understanding subtests are receptive language tasks. Raw
scores were used because standard scores and percentiles are
not given on this test for children below 4 yearss O months.
(Five of the eight subjects were below 4 years of age.)
Syntactic/morphological measwres and semantic/pragmatic
measures were derived from spontanecus cormected
speech/language elicitation during pre— and posttreatment
assessment. consisting of children describing situaticonal
pictwres, relating familiar experiences, and telling the
Three Bears story (as described previcusly). Syntactic/
morphological measuwres included the percentage of correct
usage and total number of attempts made for the following
grammatical morphemes: plural and possessive nouns {(€.g.s
bookss: Mommy®s)i regular pasts lrregular past. and regular
third person singular verbs (e.g.s jumped. cames playg)s
subjective, cbjective, and possessive pronouns (€.g.s hey
hims: his). Morphemes for plwal and possessive nounsa. and
regular pasty irregular past, and regular third person
singular verbs are included in the 14 grammatical morphemes
discussed by Brown (1973). Two additional syntactic measuwres
were derived from children®s telling of the Three Hears
storys that is, mean length of utterance (MLU) in mofphemes,
and mean number of morphemes in the longest sentence. A
"morpheme" is the smallest meaningful unit of a language

(e.g.s "boy" or plural -s). An "utterance" consisted of at
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least two structurally related morphemes (Tyack & Gottsleben.
1974). Procedures described by Tyack and Bottsleben were
used in computing MLUs.

Semantic/pragmatic measures related to propeositional

centent and included the number of events. responses. and no

event/prompt ratioc and a conversaticonal twn/prompt ratic
were also calculated and are described subsequently.

An "event' was defined as an cccurrence or action that
the child spontanecusly reports or a change in state or
action. A "response" consisted of information specifically
elicited from the child. '"No response" included "Um ..."s
"I devmt™t kEnow"y etc. A "prompt” was defined as an open—ended
guesticon by the examiner (e.g.s. What happened? Anything
else?)s or a restatement of what the child said with rising
inflection. A "cloze" consisted of a fill in the blank type
of prompt (e.g.» Fapa Bear’®s porridge was very ...). A
"direct question" was aimed at asking for specific
information (e.g.s What did Goldileocks say when she tasted
Fapa Bear’®s porridge?). MAn event/prompt ratic refers to the
mean number of events related per prompt given. while the
conversational turn/prompt ratic was calculated by dividing
the number of events and responses (given by the subject) by
the rnumber of prompts.s clozess and direct questions (given by

the examiner).
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As a measuwre of articulatory performance on a continuing
basiss connected speech/language samples were elicited by
having subjects describe one or two situaticonal pictures
{Arwood, 198%) during 5~-10 minutes of each treatment sessicon.
A different picture was used every day, and pictures differed
from those used in assessment and whoie language treatment.
As there were three treatment sessions per week, the
connected speech/language sample from the middle session each
week was transcribed and analy=zed. The FPercentage of
Consonants Correct (FCC) was calculated for these weekly

commected speech/language samples.
Data Anmalysis

Subjects were seated in a scund treated booth with the
experimenter during treatment sessions and pre—- and
pesttreatment assessment. Subjects” responses to
articulation tests and cormected speech/language tasks duwring
pre— and peosttreatment assessment. and daily connected
speech/language sanples were audic recorded using a
TEAC V~707RX tape recorder located inside the beoeoth. Single
word responses and comected speech/language samples were
glossed and transcribed using the Internaticnal Fhonetic
Alphabet (IFA).

In order tco assess individual subject improvement from

pre—- to posttreatment, t-tests were conducted on phonclogical
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and language measures taken from subjects descyribing
situational pictures and relating familiar experiences.
Fhenoleogical measures included Fercentage of Consconants
Corrects percentage of conscnant clusters reduced. number of
comsonant clusters attempted. and percentage of cccurrence of
the process Fronting. Language measures have been described
previocusly. including grammatical morphemes and semantic/
pragmatic msasuvres. |

In order to compare pre— and posttreatment performance on
subjects”® telling of the Three Bears story., a three-way
analysis of variance was performed for main treatment effects
and group interaction effects cn phonolegical and language
measuwres. The three factors used in performing the ANOVA
were the two treatment groups by three days (of pretesting
and posttesting) by two treatment times (pretest and
posttest). Fhonological measures included Fercentage of
Comscnants Corrects percentage of initial cluster reductions
percentage of final cluster reductiony and percentage of
cccwrrence of the process of Fronting. Language measures
were the same as described in the previcus section with two
additicnal syntactic measures — mean length of utterance
(ML) in mecrphemess and mean anber of morphemes in the
longest sentence.

Fhonological measures were assessed in terms of

inter judge reliability. Children’s performance was evaluated
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by a single experimenter (M.C.D., CCC-Speech Patholeogy). A
second experimenter (Fh.D. CCC-Speech Fathology) transcribed
cne AFPF (Hodsons 1984) (i.e.s single word elicitation test).,
and cne connected speech/language sample for each child.

Half of these were from pretreatment and half were from
pesttreatment assessment. Comparisons were made between the
two judges® assignments of a correct/incorrect scenre for each
consonant phoneme transcribed. Agreement for the single word
AFF task ranged from 93% tc ?7% with a mean of 284%.

Agreement for the storytelling task ranged from 3% to 974

with a mean of 94%.



CHAPTER IV

RESULTS

The following chapter is composed of fowr major secticns:
(1) comparison of pretreatment and posttreatment performance
on tests administered. (2) comparison of pretreatment and
pesttreatment performance during construction of picture
stories and relating familiar experiences. (3) comparison of
storys and (4) results of weekly commected speech/language
samples. The first section includes test scores divided into
general phoncological measwres, specific phonclogical process
measures. and language measuwres. The second and third
sections compare pre and posttreatment performance on the
cennected speech/language analysis including phornological and
language measwres. Section twoe specifically addresses the
tasks of constructing picture stovies and relating familiar
experiences, while section three compares subject performance
cn telling of the Three Bears story. The last section

presents the Fercentage of Consonants Correct for weekly

comected speech/language samples.

Comparison of Fretreatment and Fostireatment Ferformance on

Tests Administered

The following section presents comparison of pretreatment

and posttreatment subject performance on specific tests
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administered including (1) general phonological measuwres,
(2) specific phonclogical process measures. and (3) language

measures. General phonoleogical measwes (1) include results

(2) include the percentage of cccurrence of Consonant

Sequence Reducticon and number of ccocwrrences of Frontings

Table 4 displays the number of correct responses produced
by each subject during pretreatment and posttreatment
Test (Templin & Darleys 196%2)y differernces in raw scores from
pre— to posttest, and group averages. Inasmuch as 26 cut of
50 scored items contain weord initial consonant clusters. 1t
was expected that the children in the conscnant cluster
reduction treatment program would show improvement in these
scores.  Three cut of fowr subjects in each treatment group
demonstratéd improved scoress showing that the two treatments
resulted in similar improvements. Pre—- and posttest scores
for one subject in each treatment group (1.e.. 51 and 58)
remained constant. The average improvement for the wheole

language group was 7.80s while the average improvement for
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the process targeting group was &.75.
Table 5 shows the phonclogical deviancy scores for each

Processes (Hodson.: 1986). Differences in scores from
pretreatment to posttreatments percentage of improvement from
pre— to posttests. and group means are also given in this
table. The phonolegical deviancy score is based on the
percentage of cccurrence of phonological processes in the
child®s speech; This score decreases as phonological
performance improves. As Table 5 indicatess postireatment
scores decreased for all subjects. The percentage of
improvement was calculated by dividing the difference in
scores from pre— to posttest by the pretreatment score.
Average improvement for the phonclogical process group was
26%s while average improvement for the whole language group
was 34%. Therefore, while all subjects showed some
improvements results indicate that taken collectively. the
whole language group showed more improvement on this
particular measuwre than the phoneloegical process group.

Table &6 displavs pretreatment and posttreatment number of

sentences testing one target phoneme per sentences including
15 consonant clusters and 23 single consconant phonemes
gococurring in varicus word positions {(i.e.s initial. medial,

and final). Differences in the number of errors made from
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pre—~ to posttest, percentage of improvement for each subject.
and group means are also given in this table. Average
improvement for the phoncological process group was 22%» while
average improvement for the whole language group was 27%.
Thus,y as results indicates while all subjects demonstrated a
decrease in the number of errors made from pre- to posttest.
the whole language group showed a scomewhat higher degree of
improvement cver the phonoleogical process group.

The specific phonclegical processes targeted in treatment
for the phonological group were Consconant Cluster Reduction
and Fronting. Subjects S1. 52, and 84 recelved specific
training for remediation of Consonant Cluster Reducticor.
while subject 83 received specific training on the
phonelogical precess of Fronting. A1l fouwr subjects in the
whole language group demonstrated the process of Cluster
Reduction in their speech prior to treatment. while three of
the fow- subjects in this group (i1.e.. 86 874 58)
demenstrated the process of Fronting during pretreatment
assessment. Tables 7 and 8 show results of the ccocwrence of
these processes during pre- and posttreatment administrations
of The Assessment cof Fhonological Frocesses (Hodsons 1986).

Table 7 shows the percentages of 5ccurrence of Censonant
Sequence Reduction during pre- and posttreatment

differences in scores from pretreatment to postitreatments
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percentages of improvement for each subjects and group means.
This particular phonological process of Consonant Sequence
Reducticn is alsc referred to as Consconant Cluster Reduction.
This process cccurs when any consonant(s) in a sequence
is/are deleted. For examples "string" -—&> "tring." "ring."
cr "ing." There are 34 consocnant sequences assessed in the
AFF and 40 opportunities for reduction of consonant sequences
te one consonant (e.g.s "star” --* "tar"). However. six of
the caonsconant clusters invelve three consonants and can be
reduced ocne or two times {(e.g.s "string" —-—& "tring." or
"ring")s while 28 of the consoenant clusters have two
consarants in the sequence (e.g.. "glove:" "slide").
Accerding to Hodson (1984): since the formula for the
percentage of cccwrrence for Consornant Sequence Reduction was
based on reduction to one element, it is possible for this
score to exceed 100%s that is. when the entire cluster is
emitted (e.g.s "string" --+ "ing"). Conscnant clusters were
cften deleted entirely in the speech of subject S5+ hence he
attained a percentage of cccuwrrence pretest score of 148.

One would expect the percentage of cccuwrvrence of
Cansonrnant Sequence Reduction to decrease following treatment
that focused on direct remediaticn of this phonclogical
process.  As results indicates posttreatment percentages for
Consonant Sequence Reduction decreased for all subjects,
including thaese in the whole language group where no

particular emphasis was given to remediation of this process.



The percentage of improvement for each subject was calculated
by dividing the difference in scores from pre—- to
posttreatment by the pretreatment score. Average improvement
fer the phonolegical process group was 39%s while average
improvement for the whole language group was 41%. The data
indicate that the whole language approach resulted in
slightly higher degree of improvement in Consonant Sequence
Reducticn than the phonolegical process approach.

As previcusly mentiocned.: subjects Si. 58y and 54 received
specific training on Conscnant Cluster Reductions whereas for
subject 83. focus in treatment was on remediation of the
phonclegical precess of Fronting. Table B shows the number

of cccurrences of Fronting during pre and posttreatment

differences in scores from pretreatment to posttreatment, and
percentages of improvement for each subject. The
phonelogical process of Fronting cccocurs when a more forward
place of articulation is wused (e.g.» "key" ——&> "tea"i "some"
-2 "thumb"). Three of the four subjects in the wheole
language group (i1.e.s Sé&y 87, S8) demonstrated cccwrrence of
the phoncleogical process of Fronting on the pretreatment
administration of the AFF. As with the process of Cluster
Reducticns one would expect the number of cccurrences of
Fronting to also decrease following treatment aimed at
remediation of this phonolegical process. As Table 8

indicatess the only subject in the phoncleogical process
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groups 53: for whom Frenting was selectively targeted in
treatment . showed a decrease in the number of cccuwrrences of
this process from pre— to posttest: resulting in an
improvement of 84% based on the initial number of
cccurrences. For the whole language groups in which no
specific emphasis was given to remediation of Fronting, all
three subjects (i.e.» Sé6. 87, 58) alsco demonstrated a
decrease in the number of cccurrences of this process with a
_percentage of improvement of S5%. 100%, and 14% respectively.
with average group improvement of S5é6%.

As a measure of control. results of three phonological
precesses not targeted in eilther trestment group were
analyzed and compared. These results were alsco derived fraom
pretreatment and posttreatment administrations of The
Assessment of Fhencolegical Frocesses. The three phonolegical
processes were Strident Deficiencies. Glide Deficiencies.
and Stopping.

Table 9 shows pretreatment and posttreatment percentages
of cccurrence of Strident Deficiencies from the APF.
differences in scores from pretreatment to posttreatment.
percentages of improvement for each subjects and group means.
Hodsconr (1986) defines stiridency as "the noisiness that
results from an airstream against the upper teeth" (p. 83).
Strident phonemes include /s = . v b s od o fs v/ and
Strident Deficiencies refer to deletion of a strident phoneme

(e.g.» "soap" ~-» "eap") or substituticon of a nonstrident
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phoneme (e.g.. "socap" -——&* "teap." "hoap.:" or "weap'). Three
cut of four subjects in the pheonological process group (1.e..
Sly S2s 84) and all four subjects in the whole language group
showed a decrease in the percentage of cccurrence of Strident
Deficiencies from prétreatment to posttreatment. Average
improvement was 27% for the phonclogicsl process groups while
average improvement forr the whole language group was 45%.

Table 10 shows pretreatment and postitreatment percentages
of cccurrence of Glide Deficiencies from the AFPF. differences
in scores from pretreatment to posttreatment. percentages of
impravement for each subject. and group means. Glide
Deficiencies refer to comission cor substituticon of the glides
/w/ or /3/ (e.g.y "watch" ——* "atch" or "batch'). Three
subjects in the phoncleogical preocess group (l1.e..» 51x 52+ and
84) and all fowr subjects in the whole larnguage group
demonstrated cccurrence of Glide Deficiencies on the
pretreatment administration of the AFE. One subject in the
phonological process group (1.e.x 54) and two subjects in the
whole language group (i.e.s 85 and 87) showed a decrease in
the percentage of cccurrence of Glide Deficiencies from
pretreatment to posttreatment. Average improvement for the
phonological process group was 8%, while average improvement
for the whole language group was 25%.

Table 11 shows the number of cccourrences of Stopping
during pretreatment and posttreatment administraticons of the

AFF s differences in scores from pre— to posttreatment,
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percentages of improvement for each subjects and group means.
The phonological process of Stopping cccurs when a stop
consonant /ps bs ty ds ky g/ is substituted for a continuant
phoneme (e.g.. "fan" -—* "tan." "lave" --» "dove"). Threes
subjects in each treatment group demoenstrated cccurrence of
Stopping on the pretreatment administration of the AFF. Two
subjects cut of three in the phonological process group
(i1.e.» 81 and 52} and all three subjects in the whole
language group (1.e.x Sé6s §7: and 58) showed a decrease in
the number of cccuwrrences of the phonoiogical process of
Stopping from pretreatment to pesttreatment. Average
improvement was 28% for the phonological process groups while
average improvehent for the whole language group was 41%.

As the data in Tables 9-11 indicates: the whole language
group demonstrated greater improvement than the phornological
process group on three phoncological processes not targeted
in treatment: Strident Deficiencies,{Glide Deficiencies.
and Stopping. as represented by a decrease in the occcuwrrence
of these processes from pre- to posttreatment administrations

of the AFE.

t

Tables 12 - 16 show pre- and posttreatment results of the
ral Vocabulary, Grammatic Completion. Sentence Imitations
Fictwe Vocabularys, and Grammatic Understanding subtests from
the Test of Language Development: Frimary (Newcomer &

Hammill, 1982). Raw scores were used because standard scores
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below 4 years, O menths. (Five of the eight subjects were
below 4 years of age.) Results.of the expressive language
tasks. that is. Oral Vecabulary., Grammatic Completion, and
Sentence Imitaticns will be discussed first followed by
receptive language subtests of Fictwe Vocabulary and
Grammatic Understanding.

As raw scores indicate in Table 12 all subjects improved
froem pre—~ to peoesttreatment on the Oral Vocabulary subtest of
the TOLD-F. Howevers as a groups. subjects receiving whole
language treatment demonstrated greater degree of improvement
over subjects recelving phonclogical process training.
Average improvement for the whole language group was S5.00,
while average improvement for the process targeting group was

WFE

Table 13 shows pre— and posttreatment raw scores from the
Grammatic Completicon subtest. With the exception of subject
S1, whose pre—- and posttest scores remained constant, all
other subjects showed improvement in their scores from pre-
to posttreatment. Group averages indicates however, that the
whole language group demonstrated moere improvement than the
phenological process groups with average improvements of 4.75
and 3.25, respectively.

Az Table 14 indicates. three out of fow subjects in each

treatment group demonstrated improved scores on the Sentence

Imitation subtest of the TOLD-F. Fre- and posttest scores for
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cne subject in each treatment group (i.e., 51 and 88)
remained constant. Group averages indicate that both
treatment groups showed similar improvements. Average
improvement for the phonclogical process group was 1.785.
while average improvement for the whole language group was
1.00.

On the Fictuwre Vocabulary subtests a receptive language
tasks one subject in the phoncleogical process group (l.e.:
84) and three out of four sub jects in the whole language
group (i.e.. S5, 57, 58) showed improvement in their
perfcormance from pre— to posttreatment as indicated in Table
1%. Oroup averages show that the whole language group
demonstrated more improvemert orn this subtest than the
phenclagical process groups with average improvements of 1.825
and .25, respectively.

As results irndicate in Table 16y comparable gains were
made by subjects in both treatment groups an‘the Grammatic
Understanding subtest, ancther receptive language taskhk.

Three cut of four subjects in each treatment group
demenstrated improved scores. with the average improvement
for both groups being identicals that is. 2.50. '

Table 17 presents a summary of average improvements for
the phonological process and whole language treatment groups
on tests administered. On the general phonclogical measuwress

that is, the Templin-Darley Articulaticn Screening Test. The
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deviancy scoress and the Frimary Articulation Survey. average
improvement for the whole language group was greater than
average improvement for the phonolegical process grovp. 0On
the specific phenolegical preocess of Cluster Reduction‘
derived from the AFF.« the whole language treatment group
demonstrated slightly higher average improvement than the
process targeting group. With the phonclogical process of
Fromting from the AFFE. the one subject in the phonclogical
proecess group for whem Fronting was specifically targeted in
treatment, showed 84Y% improvement on this test. The three
subjects in the whole language group who evidenced Fronting
in their speech during pre-assessment alsc improved on this
test. with average improvement of 5S56%. without having
specific training to remediate this phonclegical process.
With the langquage measures.s that is. the five subtests of the
Test of Language Develcopment: Frimary (TOLD-F). average
improvement for the whole language group exceeded that of the
phonological process group on the Oral Vocabulary, Grammatic
Completions and Ficture Veocabulary subtests. Comparable

improvement was shown by both treatment groups on the

Sentence Imitaticn and Grammatic Understanding subtests.

Comparison of Pretreatment and Fosttreatment FPerformance
During Construction of Filictwe Stories and Relating Familiar

Experiences

The remainder of this chapter is deveoted to describing

N



results from the connected speech/language analysis. The
following section presents comparison of pretreatment and
posttreatment performance on the tasks of describing
situational pictures and relating familiar experiences (1.e..
getting ready for dinners grocery shoppings making cookies,
and a birthday party). Phonclegical measures include the
Fercentage of Conscnants Correct (FCC). the percentage of
consonant clusters reduced. the number of consonant clusters
attempted, and the percentage of cccurrence for the
phonclogical process of Fronting. Language measures include
syntactic/morphological measures aﬁd semantic/pragmatic
measures. Syntactic/morphological measures include the
percentage of corvect usage and total number of attempts made
for the following grammatical morphemes: pluwral and
possessive nounsi regular pasts irreguler past. and regulao
third persoen singular verbsi subjective, objective. and
possessive pronouns. Semantic/pragmatic measwres relate
to propesiticonal content and include the number of eventss
responsess and no responses given by the subject and the
number of promptss clozess and direct questions given by the
examiner. Aan event/prompt ratic and & conversational
?urn/prompt ratic were alsc calculated and are described in
this section.

Tables 18 - 22 show the number of children per treatment
group obtaining pretreatment to posttreatment improvements

producing t-tests with a probability level < .05 on
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phoneoleogical and language measures taken from subjects
describing situaticnal pictures and relating familiar
experiences (e.g.s making cockies. grocery shopping). See
Appendix C for significant t-test values for each subject for
phonological and language measures on both picture stories
and experiences. Tables 23 and 24 provide summaries of
t-test results.

As shown in Table 18, more children in the whole language
group achieved significant differences from pre- to
posttreatment on all phonological measures taken. For the
Fercentage of Conscnants Correct (FCC)Y. two subjects cut of
fowr in the whole language group demonstrated a significant
improvement in the percentage of correctly preoduced
consonants on both tasks (l.e.x picture stories and relating
experiences). By contrast. on the pictwe storles alones one
child cut of four in ;he phonclaegical process group made a
significant improvement in the percentage of consonants
correctly produced.

As mertioned previcusly. three subjects in the
phonoleogical process group recelved specific training on
remediation of the phonological preocess of Consonant Cluster
Reduction. In the whole language groups all four subjects
reduced conscnant clusters in their speech prior to
treatment. The second and third lines in Table 18 pertain to

the percentage of consonant clusters reduced and the number
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of clusters attempted. whether they were produced correctly
cr not., One might predict that during treatment in which
the particular phonological process of Cluster Reduction was
targeted, occuwrrence of this process would decreased

however . the freguency or number of attempts at preoducing
conscnant clusters may be expected to increase. While only
cne subject in the phonological preocess group showed a
significant difference in reducing conscnant clusters (on the
experiences)s three subjects in the language group (on the
picture stories) and two subjects in this group (on the
experiences) demonstrated significant differences in
decreasing percentages of occcuwrrence for Cluster Heduction.
With regard to the number of consonant clusters attempteds
two out of fow subjects in the language group (on the
pictuwre stories) and three cut of fouwr subjects in this group
(cn the experiences) displayed a significant increase in the
number of clusters attempted from pre—~ to posttreatment. T
comparisons one out of three subjects in the phonological
process group showed a significant increase in the number of
attempted clusters on both tasks.

The final phonoleogical measure shown in Table 18 pertains
te the percentage of cccuwrrence for the phonological process
of Fromting. One subject in the phonclogical process group
exhibited Fronting in the pretest analysis and this process
was targeted in treatments while three subjects in the whole

language group demenstrated this process in thelr speech
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during pre—assessmenti howevers no particular attention was
given to remediaticn of this process duwring treatment
sessions. The subject in the phonclogical process groups for
whom the process of Front;ng was specifically targeted in
treatment, failed to demonstrate a significant difference in
the cccurrence of Fronting on either task (i1.e.. picture
sfories cr experiences). Howevers two subjects cut of three
in the whole language group showed a significant decrease in
the percentage of cccurrence of Fronting cn the pictwre
stories® task.
Syntactic/Morpheological Measures

Tables 19 —~ 21 show the number of students in each
treatment group cbtaining significant improvements from
pretreatment to posttreatment judged by t-test values
(p = .05) for the percentage of correct usage for certain
grammatical morphemes and for- the total number of attempts
made for each grammatical morphemes including correct and
incorrect responses. The grammatical morphemes include
plural and possessive nouns (Table 19)3i regular past.
irregular past and regular third person singular verbs (Table
2023 and subjective. objective: and possessive pronouns
(Table 21).

As shown in Table 19, while none of the subjects in
either treatment group demonstrated significant differences

from pretreatment to posttreatment on the percentage of
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correct usage for plwal nouns. there were some differences
with the number of plwal nouns attempted. On the
experiences” task., three of the four children in the whole
language group and two of the fow- children in the
phenclogical proces group showed a significant increase in
the number of plural nouns attempted from pre— to posttest.
On the picture stories® tasks: no subjects in the phonological
group and cne subject in the language group showed a
significant difference. With respect to correct usage of
possessive nouns and number of possessive nouns attempteds
none of the subjects in either group demonstrated significant
differences in their performance on either measuwre.

As Table 20 shows., with the correct usage of’regular past
verbsy there were no significant differences from subjects in
either treatment groups but ore subject in the phonclogical
process group displayved a significant increase in thé number
cf regular past verbs at&empted o the experilences’® task.
Likewise, while there were no significant differences shown
on the covrect usage of irregular past verbs and regular
third person singular verbs. there were a few differences
shown in the number of attempted verb§ in each category. For
the number of irreqular past verbs attempted. ocne subject in
the whole language group (on the picture stories) and ocne
subject in the phonological process group (on the
experiences) demonstrated a significant increase from

pretreatment to posttreatment. Similarly. cne subject in
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each group showed a significant increase in the mean number
of regular third person singular verbs attempted on the
expériences’ task.

With regard to proncuns, as displayed in Table 21. while
results indicated that there were no significant differences
demcnstrated by subjects on correct usage of pronouns. there
were some significant differences on the number of attempted
proncuns made. With the number of Sijective pronouns
attempted. two subjects in the language group (en the picture
stories) and one subject in each group (on the experiences)
showed a significant increase. For the rnumber of objective
pronouns attempteds, one subject in the language group (on the
picture stories), and on the experiences”® task, one subject
in the phonclegical process group and three subjects ocut of
fowr in the whele language group demonstrated significant
differences. With the number of possessive pronouns
attempted: two subjects in the language group (on the picture
storie=s) and one subject in the phonological group (on the
experiences) showed a significant increase from pretreatment
to posttreatment.

Semantic/Fragmatic Measwres
The semantic/pragmatic measures given in Table 22 relate

te propositiconal content and include events: responses. and

and conversational turn/prompt ratic. T-tests were based on
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significant differences (p < .05) from pretreatment tco
posttreatment in the mean number of each of these given while
situational pictures were described and familiar experiences
related. The event/prampt ratic refers to the mean number of
events related per prompt givens while the conversational
turn/prompt ratico was calculated by dividing the number of
events and responses (given by the subject) by the number of
promptss, clozess and direct gquestions (given by the
examiner).

On both describing picture stories and relating familiar
experienceé, all fowr subjects in fhe whole language group
demonstrated a_significant increase from pretreatment to
posttreatment in the mean number of events related. With the
phencological process groups twoe swhjects (on the picture
stories) and one subject (on the experiences) showed a
significant increase. With the mean number of responses
given by subjects on the picture stories® task: twoe subjects
in the language group and none in the phonological group
showed a significant increases while on the experiences’
tasky all four children in the language group arnd twe in the
phoenolegical group demenstrated significant differences. The
significant decrease from pretreatment to posttreatment for
twoe subjects in each group on the pictuwre stories and for one
sub ject in each group on the experiences® tash.

Two subjects in the phonclogical process group and one
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subject in the whole language group (on the pictuwre stories).

and one child in each group (on the experiences) displavyed

posttreatment. With respect to the mean number of glozes
givenAby the examiner, two subjects in the whole language
group (on both picture stories and experiences). and ocne
subject in the phonclegical group (on the experiences only)
QEmonstrated significant differences. With the mean number
of direct guesticons given by the examiners one subject in
each group (on the picture stories) and three subjects in the
language group (on the experiences) showed significant
differences from pretest to posttest.

On the pictwe stories. all fowr subjects in the whole
language group and cone subject in the phonological process
group displayed a significant increase in the mean
event/proempt ratic from pretreatment to posttreatment. while
on the experiences’ tashk. three subjects in the language
group and none in the phonological group showed a significant
increase. With the conversational twn/prompt ratics all
four subjects in the whole language group and three subjects
in the phonological process group (on the picture stories).
and three subjects in the language group and one in the
phonclogical group (on the experiences) demonstrated a
significant increase from pretest to posttest.

Tables 23 and 24 provide summaries of t—-test results.



Table 23 presents a summary of subject performance on
phonelogical and language measures for picture stories and
experiences. Significant differences (p < .05) based on
t~test values (given in Appendix C) are shown for each
subject. Significant differences cbserved ocn the various
measwres for the picture stories” task are represented with a
"1, while those for the experiences® task are represented
with a "2".

Table 24 presents the total number of significant
differences (p + .05) for each subject on phonclocgical and
language measures for picture stories and esperiences
combined. Group performance will be discussed first followed
by individual subject performance.

On the phonological measuwress the whole language group
demonstrated more significant differences than the
phonolegical process groupi that iss 16 and 4 respectively.
Likewise: on the language measures. the whole language group
showed more significant differences than the phonclogical
process group. Specificallys on the syntactic/morphological
measures, the language group demonstrated 15 significant
differences, while the phonological group displayed 8
significant differences. ‘On the semantic/pragmatic measures,
41 significant differences were shown by subjects in the
whole language groupa. whereas 18 significant differences were
demonstrated by those in the phonological process group.

With respect to individual subject performances subjects
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in the whole language group displayed more individual
significant differences than those in the phonclogical
process group on beth phonological and language measures.
Regarding the total number of significant differences (1.e..
phonclegical and language measwres combined)s subject 85
demonstrated the moest improvement with 23 significant
differences: followed by subject 87 with 21 significant
differences: subject 88 with 16 significant differences., and
subject S46 with 12 gsignificant differences. With subjects in
the phonological process groups subjects 52 and 83 each
showed 8 significant differencess while subjects 51 and 54
each showed 7 significant differences.

As can be chserved from the twoe summary tabless t—-test
results on phonological and language measures from the
picture stories and experiences indicate that subjects in the
whole larnguage group demonstrated greater improvement than
sub jects in the ph;nolagical process groups both on

individual subject performance and group performance.

Comparison of Fretreatment and Fosttreatment Performance on

The following secticn presents comparison of pretreatment

and posttreatment performance cn subjects’ telling of the
Three RBears story. A three—-way analysis of variance was

performed for main treatment effects and group interaction

effects on phonolegical and language measures. The three
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factors used in performing the ANOVA were the two treatment
groups by three days by two treatment times (pretest and
posttest). Phonological measuwres included Percentage of
Consonants Correct (FCC)Y, percentage of initial cluster
reduction. percentage of final cluster reducticons and
percentage of cccurrence of the process of Ffonting.
Language measures were the same as described in the previous
section for the picture stories and experiences’™ tasks.s with
two additicnal syntactic measwres — mean length of uwtterance
(MLU) in morphemes. and mean number of morphemes in the
longest sentence.

Tables 29 - 29 pertain to analysis of variance resulis.
Tables 25 and 27 show significant F ratics for main treatment
effects and group interaction effects. respectively. from a
three-way analysis of variance for phonological and language
measuwres cobtained from subjects” telling of the Three EBears
story. Tables 26 and 28 present pretreatment and
pesttreatment group means for phonolegical and language
measures with significant F ratios for main treatment effects
and group interaction effects. respectively. from subjects?®

starytelling of the Three Bears. Table 29 shows pretreatment

Table 25 presents significant F ratics for main treatment

effects for phonological and language measures at the .05
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level of confidénce (F = 5.99. df = 1.6). Table 26 shows
pretreatment and posttreatment group averages for measures
with significant F ratics for main treatment effects from
subjects”® telling of the Three Bears.

Initial cluster reducticon was the only phonclogical
measure in which both groups showed a significant difference
from pretest to posttest. As indicated in Table 26s pre-— and
posttest group means for the phoﬁolmgical process group were
20 and 14, respectively, while for the whole language groups
means were 76 and 48, respectivelys indicating that both
treatment groups improved by decreésing the number of initial
censonant clusters reduced.

With the syntactic/morphological measures. both treatment
groups demonstrated a significant increase from pretreatment
te posttreatment on the number of attempted regular past
verbs, correct irregular past verbs. attempted ivregular past
verbss and attempted subjective pronouns. As shown in Table
24y with the number of attempted regular past verbs. pre- and
posttest group means for the whole language group were & and
4. while group averages for the phonolegical process group
were 2 and Sy respectively. On the percentage of correctly
used irregular past verbs., pre- and posttest group means for
the whole language group were 7 and 15, while for the
phenological groups means were 14 and 228, respectively. For
the rnumber of attempted irregular past verbs. pre— and

pesttreatment group means were 12 and 21 for the whole
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language group. and 23 and 27 for the phonological preocess
group. With the number of attempted subjective pronocuns,
pre— and posttest group means for the language group were 10
an 14, while for the phonological groups means were 19 and
23y respectively.

With respect to semantic/pragmatic measures. as Table 25
indicates:s both treatment groups showed a significant
difference from pretreatment to posttreatment on the number

of responses and ng responses given by subjects, the number

ratics and conversaticonal twn/prompt ratic. As shown in

Table £6s the mean number of responses and ng responses given

by subjects, and direct guesticns given by the examiner
decreased from pre— to peosttest for beth treatment groups.
given by subjects were 15 and é fur'the phonclogical process
group. and 20 and 12. respectively. for the whole language
arcup. For the number of no responses given by subjects.
pre—~ and posttreatment group means for the phonological
process group were .83 and Oy while for the whole language
groups means were 2.75 and .17, respectively. With the
number of direct guesticns asked by the examiner, pre— and
posttest group averages foorr the phonological group were 13
and 4, while for the language groups means were 15 and 8.

respectively. On both the event/prompt ratic and the

conversational twn/prompt ratics both treatment groups
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demenstrated significant increases from pre~ to posttest.
With the event/prompt ratic. pretreatment and pqsttreatment
group means were 1.58 and 2.93: respectivelys for the
phonoclogical process groups and .24 and 3.01 for the whole
language group. With the conversaticonal twn/prompt ratios
pre— and posttest group means for the phonoleogical agroup were
1.38 and 2.3%9sy while for the whale language group. means were
.71 and .06 respectively.
Group Interaction Effects

"The coverall main effects shown may have resulted from
larger improvements of cne group with lesser or no
improvements by the other group. This possibility is seen in
the significant interaction effects. Table 27 presents
significant F ratios for group interaction effects on
measuwres obtained from the Three Bears story. Table 28
shows pretreatment and postitreatment group means for
measures with significarnt F ratics for group interaction
effects from storytelling of the Three Bears. Results
indicate that the whole language group demonstrated a
greaster difference (increase) than the phonclogical process
group in the mean number of events reported by subjects. the
mean length of utterance (MLUY? in movrphemes. and the longest
sentence in morphemes (F = 3.99x df = 1,65 p < .08).

As indicated in Table 28, pretest and posttest group

means Tor the nunber of events reported were 21.25 and 29.67

for the phonoclogical process groups while for the whole
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language groups means were 11.50 and 30.42. respectively.
For the mean length of utterance (MLU) in morphemes,
pretreatment and posttreatment group averages for the
phonolagical group were 5.01 and 5.43, whereas for the
language groups means were 4.17 and .72, respectively. With
the longest sentence in morphemess pre—- and posttest group
averages for the phonological process group were 9.50 and
?.67: while group means for the whole language group were
7.598 and 10.83. reépectively. As results of the syntactic
measuwres indicates group means for the phonclogical process
group remained mostly constant from pre— to posttreatment on
both the FMLU in morphemes and the longest sentence in
morphemes. whereas the whole language group showed a
significant increase from pre— te posttest on both of these
measures.

Table 29 presents pretreatment and posttreatment mean
number of morphemes in the longest sentence for each subject
from the Three Bears story. These means were dervived from
data averaged cocver three days of pre-assessment and three
days of post-assessment. as were means for all other
measures. Az results indicates for subjects in the
phonclogical process groups the range of sentence lengths
remained static or constant from pre—- to posttest. whereas
subjecﬁs in the whole language group showed a wider range

in sentence lengths and longer sentences from pretreatment to

pesttreatment.
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Results of Weekly Commected Speech/Language Samples

As an ongoing measure of articulatory performances daily
commected speech/language samples were elicited by having
subjects describe one or twe situaticonal pictures during S5-10
minutes of each treatment session. As there were three
treatment sessions per weelk for each subject and six weeks
for the treatment pericd. the comnmected speech/language
sample from the middle session each week was transcribed gnd
analyzed. Table 30 shows the Percentage of Consonants
Correct for these weekly samples. Individual subject
variaticen can be noteds with subjects showing varying degrees
of improvement in the Fercentage of Consonants Correct over

time.
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CHAFTER V

DISCUSSION

The purpoese of this study was to compare phonclogical and
language changes occcuwrring in preschooly phonologically-
impaired children when two different treatment procedures
were employed: a phonological process targeting approach and
a whole language approach. Overall.: results of this study
indicate that subjects in both treatment groups improved
articulation performance. Subjects in the whole language
groups however. showed a greater degree of improvement than
those in the phonclogical process group. In addition. the
whole language group showed larger gains in syntactic.
morphological y semantics and pragmatic expression.

Results of this irnvestigation are discussed in reference
to previcus articulation treatment studies: clinical
implicatiens, and implicaticons for future research. The
following topics are presented in this chapter:

(1) restatement of experimental guestions, (2) single word
performance on tests administered., (3) commected speech
performance on construction of pictuwre stories. vrelating
familiar experiences, and telling of the Three Bears storys
(4) language performances (5) clinical implications. and

(6) implications for future research.

122



123

Restatement of Experimental BQuestions

The following questions were addressed:

(1) Does a whole language treatment approach result in
comparable improvements in single word performance
as compared with a discrete phonological process

targeting approach?

(2) Does a whole language treatment approach result in
greater improvements in commected speech performance
o higher level language tasks (e.g.s storytelling.
relating familiar experiences) as compared with a

discrete phonclogical process targeting approach?

(3) Does a whole language treatment approach result in
greater improvements in higher levels of language
(e.g.s syntaxs semantics. pragmatics) as compared
with & discrete phonological process targeting

apprecach?

In order to answer these questions.: comparisons were made
of subjects® pretreatment and postitreatment performance on
specific tests administered and on conmnected speech/language
assessment via construction of pictwre storiess relating
familiar experiences. and telling of the Three HBears story.

FPhonological and language measwres were employed in each of

these.
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Single Word Performance On Tests Administered

Results of this study are in agreement with previous
articglation treatment studies in demonstrating that
generalization of correct scund preduction does cccur across
untreated items (Elbert & McReynolds.: 19739, 19783% Hoffman,
19835 Fowell & Elbert. 19845 Weiner., 1981). across word
positions (McReynoldss 19725% Powell & McReynoldsa. 19693
Rockman & Elberts 1984). and within scound éuund classes
(Costello & Onstines 197&6:i Dinnsen & Elbert. 1984§ Elbert &
McReynoldss 19753 Hoeffman, 1983).

Irn the present study. all subjects demonstrated improved

aeneral phonological performance during administration of

Articulaticon Survey. The whole language approachs however,
resulted in greater degree of improvement than the
phonclogical process appreach. Furthermores while targeting
Cluster Reduction and Fronting provided imﬁrovement for the
phonoloegical process group on these specific phonological
processess this approach resulted in minimal improvement

cn non—targeted processes (1.e.s Strident Deficiencies., Glide
Deficienciess and Stopping from the AFF) analyrzed as a
measure of control. The wheole language appreoach resulted in
similar improvements on all phonolegical processes.

Minimal improvement shown by the phonoleogical process



group on those processes not targeted in treatment (i.e.»
Strident Deficienciess Glide Deficiencies., and Stopping) may
be due partly to maturations historical events. or other
uncentrolled variables. There may have been some overlapping
with Strident Deficienciess that iss improvements with this
error class may have resulted from practice provided to the
phonological process group in production of [s1 clusters in
werdss and therefore. generalization of learning may have
ceccurred to [sl clusters cr [s1 singleton in words on the
AFF. Strident Deficiencies. however. involved errors

cn any of the étrident phonemes. not only [sd or [sl]
clusters. There was no overlapping with Glide Deficiencies
cr Stepping errors: as these processes were unrelated to
those targeted in the phonelogical process approach.  The
greater improvement of the whole language group on all of
these phunologigal processess including those that were
targeted and non—targeted in the phonolegical proéess
approachs is more likely attributable to the wnole language
treatment apprcocach itself rather than te matwration or other
uncentrolled variahles.

The specificity of training effects for the phonological
process group 1s in agreement with previcus research (Elbert
& McReynolds. 1985:%F Elberts Sheltons & Arndt. 1967)
demcnstrating that generalization was confined to scounds
within the classes being taught. For example. training on

stoeps in final peosition in syllables resulted in
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generalization only to untrained words containing stops in
final position. McReynolds and Elbert (1981) examined
generalization of Cluster Reduction in six misarticulating
children. These children were trained on [sl, [rls, or [11]
clusters in syllables. Results indicated that fow of the
six children demonstrated generalization to within-class
clusters only. Training in correct production of a single
/r/ allophone resulted in generalization to untrained /r/
allophones (Hoffman., 1983). While such studies have shown
greater improvemerts for targeted rather than nontargeted
aspects of phonclegical knowledges unexpected generalization
has ccocurred in these studies as well. Furthermores
generalizaticn of learning during articulaticon training
appears to be related to the child's phonocleogical knowledge
priev to onset of therapy. In particulars children show
increased generalization to phonological formes inconsistently
produced pricr to therapy (Elbert & Gierut, 19846). From a
generative phonological perspective. this aspect of learning
has been explained vis a vis the child®s understanding of
underlying forms of words ovr morphemes (Dinnsen. 1284).
Results of this investigation are in agreement with
theoretical contentions of the parallel distributed
processing model (FPDF) (Rumelhart & McClelland, 1986).
Consistent with a model such as this, phenoleogy shouwld be
viewed as being interrelated and interdependent with varicus

cther components of language {(1.e.» movrphologys syntaxs



semanticsy and pragmatics). FPhonemes are related to syllable
shapes that are related to word forms that are related to
propositions (i.e.» meaningful relationships). Findings of
treatment studies that show limitations on generalization of
targeted aspects of phonolegy (e.g.s syllable shapes) to
lower levels of knowledge (e.g.. phonemit inventory) and
higher levels of knowledge (e.g.. syntactic forms) support
the parallel nature of this crganization. Improvements at
one level are related to improvements at all other levels -
that 1is. they ucéur in parallel.

‘Such a parallel view of processing can better explain
improvements shown by subjects in the whole language group
who demonstrated improvements in various aspects of language
{i.e.» phoncalogys morphologys syntax. semantices. and
pragmatics)s than a discrete comporent view. Subjects
receiving the phoneclogical preoecess targeting approach. based
on a discrete component models only showed improvements on
the specifically trained phonological process (1.e.x Cluster
Reduction or Fronting) and showed nominal improvements on
cther components of language (i.e.. syntaxs semantics.
pragmatics). This limitation on lesorning likely resulted
frém limited exposure to discrete performance levels in

training (i.e.. wordss phrases. sentences).
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Conmected Speech Ferformance on Constructicon of Ficture

Storiess Relating Familiar Experiences, and Telling of

Several studies have shown that 1t is more difficqlt to
control articulation as linguistic complexity increases from
word to sentence to conversation (Menyuk & Looney. 19723
FPanagos, 1974% Fanageoss Quines & Klich, 197923 Shriner,
Holloways & Danitoff. 1269). That iss as utterances increase
in length and complexity. & greater number of articulation
errors cccur. Results of this study revealed that targeting
specific phonological processes in word forms was less
efficient at fostering generalization of articulation
improvement in connected speech. These findings are in
agreement with previcus research (Durm & Barrons. 19823
Wrrights Sheltons & Arndt. 19469) in demonstrating that
sub jects showed very little generalizeation of learned
phonemes inte comected speech. This limitation cccwrred in
spite of practice provided in increasingly more comples
cutput ferms (e.g.: wordss:s phrases. and sentences) in the
phonological process approach.

On tasks of describing situaticnal pictures and relating
familiar experiencess more subjects in the whole language
group demonstrated statistically significant impruvément an
the Fercentage of Consconants Correct from pretreatment to

pasttreatment than those in the phoneoleogical process
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targeting group. That is, twoe subjects cut of fowr in the
“wheole language group (on both picture stories and
experiences)s and one subject out of fowr in the phonolegical
process group (on picture stories only) showed significant
improvements on this general phonological measuwre.

This pattern of improvement was consistent with
particular processes targeted. More subjects in the language
agroup demonstrated significant improvements on connected
speech activities than those in the phonclocgical process
group. Whole language training resulted in three cut of four
subjects (on the picture stories) and two cut of fouwr
subjects (on the experiences) who demonstrated significant
improevements by decreasing the percentage of cccocuwrrence of
Cluster Reduction from pre- to posttreatment. Only one
subject in the phonological process groups howevers (on the
experiences only) showed & significant improvement on this
processs even though the process was specifically targeted
in treatment. Two subjects out of three in the whole
lanquage treatment group who demonstrated the Fronting
process showed significant improvement by decreasing the
percentage of cccurrence of this process on the picture
stories® task. The subject in the phonclogical process
groups howevers for whom Fromting was specifically targeted
in treatments did noet show significant improvement on either
the picture stories® or experiences” task. More subjects in

the whole language group alsco demonstrated significant
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improvement with the rnumber of consconant clusters attempted
from pre-~ to posttreatment than subjects in the phonclogical
process group.

These results are similar to those shown by Matheny and
Fanagos (1978). These investigators trained one group of
children to correctly articulate error phonemes and & second
arcup te correctly produce a variety of syntactic forms. The
children in the syntactic—training group showed similar
speech production improvements to the articulation-training
group. Thuss targeting of higher-level aspects of
speech/language crganization appears to incorporate lower
levels: providing for simultanecus improvements in these

levels.

three-way analysis of variance for main treatment effects and
group interaction effects revealed that initial cluster
reducticn was the only phonological measure in which both
treatment groups showed a significant difference from pre- to
posttreatment. Both treatment groups improved by decreasing
the number of initial consonant clusters reduced from
pretreatment to posttreatment.

The failure of discrete language—form treatment
approaches to promote use of these forms in tasks not
specifically taught is a major issue and continuing proeblem
for this type of treatment. Johnston (1288) suggested that

failure of generalization may be due to the child’s formation



of a "speech therapy register'"s that is., a mamer of speaking
that the child uses in specific tasks and at specific levels
of analysis. The children in the whole language group
received more training aimed at improved speech at a
narrative level during the cowrse of treatment than did the
phonological process group. The narrative task took the form
of a conversation between child and clinician about a
particular topic via situastional pictuwres depicting stories.
Greater improvements shown by subjects in the whole language
group may be due to incorpeorating articulation impro.oement in
a context that is more natuwralistic: promoting the
development of better phonology in the child®s conversational
register.

Results of the commected speech analysis can be explained
with respect to the FDF model. That iss the whole language
appreoach that fostered articulaticon improvement in comnected
speech provided children witH opportunities to refine
articulation within the context of a communicative setting
more similar to natural language development than techniques
uwsed when discrete components of language are targeted for

remediation (Hoffman., Schuckers, & Daniloff. in press).
Language Ferformarnce

Frevious descriptive research (Gross. St. Louis.
Ruscellas & Hull, 19853 Smit & Fernthal., 1983) has

demonstrated that phonoleogically—impaired children often show
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deficits in cther aspects of languages including syntactics
merphologicals semantics and pragmatic components. Several
studies have shown evidence of an interrelaticonship between
syntactic complexity and phonological structure in
phonclogically—impaired children (Panagos & Frelock, 19282835
Fanagos., Buines & Klichs 19783 Faul & Shriberg. 1988:%
Shriners Heolloways & Daniloffs 19462). 1t has been shown that
as an utterance increases in linguistic complexity and
lengths, articulation errvors increase. Traditionally and
currentlys treatment preograms have focused on perception and
producticon activities, including teaching error phonemes in
isclation and then incorporating the newly acquired scund
into linguistically more complex units such as wordss
phrases, sentences, structwed conversational activities.
etc.

Subjects in the phonclogical process group demonstrated
minimal changes on higher level language measures that may be
due to unconmtrelled variables. Subjects in the wholg
language group showed substantial improvements on higher
levels of linguistic performance (e@.g.. syntax, semantics.
pragmatics) that is nore likely attributable to the treatment
program than to maturation alcne. Specifically, Qhole
language training resulted in greater improvements by
sub jects on the expressive language subtests of Oral
Vaecabulary and Grammatic Completicon from the Test of Language

Frimary. Fuwrthermores. on the tasks of
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constructing picture stories and relating familiar
experiences,y not only did the whole language group
collectively demonstrate greater improvement on syntactic,
morphological. and pragmatic measures takens but results of
individual subject performance revealed that all subjects
receiving whole language training individually displayed
more significant differences on these measures than subjects
reﬁeiving phenological process targeting.

Fosttreatment analysis revealed that on telling of the
Three Bears story. subjects in the whole language approach
demonstrated more significant improvements tham those in
the phonoclegical process approach on the mean number of
events reported in the storys. the mean length of utterance
(MLU) in morphemes: and the longest sentence in morphemes at
the 0% level of confidence. Results indicated that whereas
sub jects in the phoncoloegical process group showed negligible

changes in MLU and with the longest sentence in morphemes,

subjects in the whole language group demonstrated both longer

sentences and a wider range in sentence lengths from
pretreatment to posttreatment.
Consistent with a parallel preocessing viewpoint. speech

acts ccocwrring in a sccial environment influence the child®s

cognition. Language is preoduced and perceived primarily at a

meaningful level within a communicative setting. Data from

normal language acquisition show that varicus components of

language (i.e.s phonclogys morphologys syntax.: semantics, and
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pragmatics) develop in parallel (Anisfeld. 1984% Nelsons
1985 Scollons 1979). Normally-—developing children alfer
the phonclegical form of utterances to enhance their
communication during repeated attempts to -help a listener
understand their intent (Scollon, 1979). A similar finding
has been made for phoncleogically-impaired children who
increase phonclogical complexity of their utterances when
an adult listener responds by sayings. "What did you say?"
(Weiner & Ostrowskilis. 1979). Furthermores phonologically-
impaired children produce fewer articulation errors during
proeduction of conversaticnal comments (1.e., new informatioh)
than during restatements of conversational toepics (1.e.: old
infermaticon) (Campbell & Shribergs 1982). The whele language
treatment approach focuses upon this level of meaning
interpreted by the listener. The child is asked to
reformulate utterances that are unclear or fail to
incorporate needed linguistic detail. It 1s this necessity
to communicate to a listener that provides the impetus for
promoeting change in the child®s phoneclogical ovrganization.
Data from this study suggest that this need to communicate
may be stronger whén a whole language approach is employed

than with a discrete phonological targeting approach.

fualitative language differences were alsc noted during

pesttreatment analysis. Results of posttreatment assessment
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revealed that examples of higher linguistic functioning
cccurred more fregquently in the stories of subjects in the
whaole language treatment group than in the phonclogical
proecess targeting greup. Scome examples of these are as
foallows: (1) use of introduction (Once upen & time ...03%

(2) causality relationships (That beoy is having red dots all
caver him “cuz he's sick)i (3) time relationships (After she
ﬂake ups she jumped cut the window)i (4) inferencing (7 Cusz
she don®t want the cat to fall)i: (5) predicting (°Cuz the
reck might kill him)i (&) giving names and attributes to
characters in the picture (Rachel is standing in the
sprinklers One red-headed girl like Miss Jodnmd i (7) role—
playing ard inferencing (I warma sleep in the baby bed
because I'm a baby)i (8) interpretation (I sad because
somebody broke my chair)s (%) creative expression (He double-
bounced right up here [referring to kitten up in a tree -
this child previcusly had an accident while jumping on a

trampolinel).
Clinical Implications

The theoretical basis of this study suggests that
language should be viewed as a synergistic system of which
phonclogy i an integrated cmmpuﬁent, not a discretes
independent process. This study purports that
interrelationships and interdependence exist among various

aspects of linguistic behavicr (i.e.s phonologys morphologys



syntaxMs: semantics, and pragmatics). Results of this study
are in agreement with previcus research (Danileff, Schuckers.
& Fetha. 19803F Schwartz., Leconards Folger. & Wilcox, 19803
Shriner. Holloways & Daniloff, 1969) in supporting a
synergistic view of language and confirming that treatment
programs consider phonolegical discorders and linguistic
aspects in an interrelated mamer. not as individual,
discrete entities. Data from this study are also in
agreement with contenticns of the parallel distributed
processing model (FDF) model.

Results of this study support previcus research (Gross
et al.s 19855 Smit & Bernthal. 1983) in demonstrating that
children with more severe articulation discrders often have
cancomitant language preoblems. These findings suggest
important implications for clinical management of
phonulogica}ly—impaired prescheol children. Deficits in both
phonology and language should be considered ana addressed
when planning treatment programs for these children.

Traditicnallys treatment programs for children with
phoencleogical disorders have focused on remediation of
misarticulated scounds or classes of sounds (e.0Q.x
phonological processes). Findings of this investigations
howevers suggest that teaching specific phonological
skills as currently described in various treatment proceduwres
(Elbert & Gierut. 19863Fi Hodson & Fadens 1983:%F Weiner. 1981)

may not be as effective as a whole language approach which
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targets higher level linguistic relationships (e.g.» syntax.
semanticss pragmatics). The wheole language approach. which
incorporated construction of narratives with feedback of a
semantic nature, resulted in greater improvements in both
phonclogical performance and linguistic performance (e.g..
syntactic and pragmatic measwres) than the pheonological
process approach which targeted a specific phonolegical
process.

These findings are in agreement with those of an
experimental study (Hoffmans Norriss & Monjures. 1988) and
have important clinical implications. Minimal palr contrast
training {(i.e.s phonological process approach) may have been
less effective than the whole language approach because it |
utilized a finite number of words labelling pictures which
may noet be utilitarian to the child. Theat is. the child
may nct even use some of these words in his everyday
language. It is possible that articulation generalization
does not cccuwr as readily with this type of appreoach because
wordss phrases. and sentences used are more artificial
and contrived and unlike utterances the child will use
and encounter during adult/child communicaticar. In crder to
be maximally effective. phonclogical practice should include
familiar experiences in the child®s life. thus incorporating
the total language process. that is. pragmatics.s semanticse
syntax, and phonoleogical characteristics of words used

(Hoffman, Norris, & Monjuwres. 1288).



Results of this experiment suggest that treatment for the
phoneleogically—impaired child should focus on the child®s
formulation and expression of meaningful language in a
communicative setting (Hoffman, Schuckerss & Daniloffs in
press). Whole language activities used in this studys such
as construction of picture stories or narratives. can be
easily and effectively incorporated inte group treatment
settings and may be more enjoyable for both child and
clinician than the drudgery of drill activities traditicnally
used in articulation treatment. In a futuwristic sense. whole

. language treatment for these children should prove to be more
effective and expediticus by resulting in greater

improvements in both phonclogical and language performance.
Implications for Future Research

Additicnal research i1s needed in order to better
understand the relationship between phornology and language
and subseqguently improve treatment programs for youngs
phonclogically—impaired children who alsco display
difficulties in language perfurmance. Further research is
needed that is directed &t comparing a more direct
articulation approeach with a whole language approach. Future
zstudies could incorperate the following: (1) a larger number
of subjects in treatment groupsi (2) an extended treatment
program (e.qg.s 6-9 months)i (3) a longitudinal study in

which preschocl pheonolegically—impaired children are followed
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aover a pericd of time (e.g.» 1-3 years)i (4) various and
cther age groups (e.g.s S—46 year clds. 7-8B year olds, 9-10
vear clds)s who not only exhibit misarticulation in speech.
but alsc exhibit deficiencies in expressive language
performance. Many of these clder children may be labelled
"learning disabled" or "language discrdered" and are likely
to be having difficulties with reading and language arts.

Additiconal suggesticns for future studies include:
comparing whole language training with a discrete syntaw
targeting approcachi manipulating variables in the whole
language approach such as feedback given to the childrens
analyzing and comparing gqualitative language differences from
subjects in each treatment groupi empleying the whole
language approach with varicus subpopulations (e.g.s hearing-
impaired, motorically-impaivreds aphasics). For examples a
future study could incorporate the whole language approach
with young hearing-impaired children to see if articulation
and language are improved when this appreoach i1s utilized as
cppesed to focusing on articulation training or discrete
components of language (e.g.: syntaxs semantics).

Treatment studies are needed that examine children’s
generalizaéion to connmected speech (e.g., storytelling.
relating familiar experiences) in order- to determine
effectiveness of treatment programs. 6A6n extensive review of
the literature on articulation treatment studies revealed

that very few studies examined generalization of
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articulation improvement to connected speech including
storytelling, describing pictures, etc. as incorporated in
this study. In order to develop an effective treatment
program to meet the specific needs of the phonoleogically-—
impaired child and to measure the effectiveness of the
specific treatment program employeds. it should be paramount
that speech/language clinicians and researchers analyze
samples ot the child’s comected speech/language during pre-
and pmsftreatment assessment. -

If results of subsequent studies indicate that the wheole
language approach is more effective than direct articulation

treatment (e.g.» phonological process targeting)s then this

would give stronger support to the theoretical contentions of

this study. Results of this study and futwe studies will

provide additicomal insight inte understanding the

interrelationship between phonology and language. This study

and cthers like 1t will hopefully encourage the puwsuit and
realization of betters. more efficient treatment programs for

voung phonologically—impaired children.
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AFFENDIX A

Farental Consent Form
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College of Arts and Sciences
Department of Speech Communication,
Theatre and Communication Disorders

| l Em LSU Speech und Hearing Clinic
ﬂ LOUISIANA STATE UNIVERSITY AND AGRICULTURAL AND MECHANICAL COLLEGE

BATON ROUGE - LOUISIANA - 70803-2606 (504) 388-2545

CONSENT FORM

TITLE: Articulation Generalization In Preschool Children: A
Comparison Of Two Treatment Procedures

Dear Parents:
INVITATION TO PARTICIPATE

Your child is invited to participate in a research project to
help us learn how we can most effectively help young preschool
children with severe articulation problemss that is, having
multiple sound errors noted in their speech. Your child has been
selected on the basis of his/her speech and language skills.

PURPOSE OF THE STUuDY

Young preschool children who are in the stage of developing
speech and language processes will often omit scunds (e.g., say
"pay" for "play") or substitute scunds (e.g., say "tat" for
"cat"). If their speech consists of several of these (and
cther) errorss it becomes difficult for them to be understcocod by
parents, teachers, friends, etc. Therefore,; speech/language
therapy is often recommended for these children. In this
research project we will be examining and comparing the effects
cf two different approaches in articulation treatment at the LSU
Speech and Hearing Clinic.

EXPLANATION OF PROCEDURES

Yocur child will be seen for speech/language therapy services at
the LSU Speech and Hearing Clinic for 30-40 minutes approximately
three times per week. Appropriate activities and materials will
be utilized in the treatment sessions in order to enhance your
child’s speech and language skills. Your child will be given
appropriate speech/language tests before and after the training
proegram to determine the amount of progress made. We are asking
your permission to audio— and/or video—tape record your child
during testing and/or treatment sessions.

POTENTIAL RISKS AND BENEFITS

This study does not involve any risk to your child. Activities
used in therapy should be fun for your child and will take place
in a caring: non—threatening environment.

ASSURANCE OF CONFIDENTIALITY
Information that we collect from this study will be treated

confidentially. Identification numbers rather than names will be
used on records; your child’s name will not appear anywhere in
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the research reports.
WITHDRAWAL FROM THE STUDY

Participation is veluntary on your part and on the part of your
child. If you decide to participate, you are free tou withdraw
your consent and discontinue with the research project at any
time. .

OFFER TO ANSWER RUESTIONS

If you have any questions, please feel free to contact one of the
researchers listed below. If you are willing to allow your child
toc participate, please sign and return this form to us. Thank
you for your interest in this project.

YOU ARE VOLUNTARILY MAKING A DECISION WHETHER OR NOT TO ALLOW
YOUR CHILD TO PARTICIPATE IN THE RESEARCH PROJECT DESCRIBED
ABOVE. VYOUR SIGNATURE INDICATES THAT, HAVING READ THE
INFORMATION PROVIDED ABOVE, YOU HAVE DECIDED TO PERMIT YOUR CHILD
TO PARTICIPATE. YOU WILL BE GIVEN A COPY OF THIS CONSENT FORM TO
KEEP.

Signature of Parent/Guardian Date

Relationship to Subject

777 aml‘/AAlJ
Ann Monjure}rM.C.D.
Doctoral Student
LSU Speech and Hearing Clinic

W7/ -

Janet Norris, Ph.D. Paul Hoffman, Ph.D.
LSU Speech and Hearing Clinic LSU Speech and Hearing Clinic




CLUSTER REDUCTION

[sl clusters:
pin-spin
top-stop
wing-swing
tool-stool
Fate-skate
leave-sleeve
no-sNow
wrrong-stirong
key-ski
ring~string
peal-spool
mnail—-snail

pear—spare

[r] clusters:
room—brocm
ToOW—groow
red-brexd
Rick-brick

Ross—cross

AFPFENDIX E

MINIMAL FAIRS

[11 clusters:

lip-clip
loud—-cloud
loeck~-bleck

ERONTING
tank—thank
torn—thorn
tick—thick
tree—-three
Dee—the
Den—-then
day—-they
dumb-thumb
drew—threw
some-thumb

sick—-thick

sinking—-thinking

sat—that

sew—-throw
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AFFENDIX C

Measuwre Sub ject Trt. Group t value
Fhonological:
FCC (FS) 84 F 2.9 #%*
85 L 772 wEE
Sé6 L 4,45 k%%
(EX) 85 L 16.35 *#*%
87 L. 3.34 *#%
Clusters Red. (FS) 55 L 3.57 *%
8é L 4.89 *¥¥%
87 L 2.84 %
(EX) 84 F 2.88 *
85 L 5.35 *#%
87 L 4.59 *¥%
Clusters Att. {(FS5) == F 2.98 %%
57 L 3.38 *%
88 L .46 *#
(EX) 52 F 4,77 we*
85 L 3.33 *#*
84 L 2.65 *
58 L 2.6 %%
Fronting {(FS) 57 L .11 #*=%
89 L. 2.23 *
Language:
Flural nouns (F8) sS7 L 2.32 %
attempted (EX) se F ‘ 3.89 %%
53 F 2.17 *
S5 L 3.646 %%
87 L 2.82 %
s8 L 5.74 %*%%
Regular past (EX) 83 F 4,00 *x
verbs attempted
Irregular past (PB) S5 L 2.97 #%

verbs attempted (EX) S3 F 2.26 *
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Subject

Group

159

t value

Third per. sing.
verbs attempted

Sub. proncouns
attempted

Obj. proncuns

attempted

Foss. pronouns
attempted

Events

Responses

No Responses

Frompts

(EX)

(FS)

(EX)

(FS)
(EX)

(FS)

(EX)

(F&)

(EX)

(PS)

(EX)

(FS)

(EX)

(FS)

81
S5

855
58
83

85

S5
51
85
87
58

85
86
83
51
S4
855
S6
87
58
=1
855
56
857
858

S6
87
s2
84
85
84
87
58

51
84
87
58
52
88

53

S4

85

FrrrorC- r-reTrEr-

T

7T

Frrrroorr

T

ronreT.m

oo

Frrr -

3.02
3.02

4,69
4.31
2.84
2.24

2.139
2.97
4,00
3.40
2.30

3.aa
3.16
3.98

2.43
S.33
9.92
3.2¢
4.48
7.8¢2
2.40
S5.61
240
5.65

4,04

2.37
3.90
3.96
2.856
2.86
3.28
3.84
4.76

3.98
4.71

2.40
3.97
3.55

2.20

3.20
4.30
4,07

* W
R
#* ¥

¥ %K
* ¥ K
* %

%
EaR ok
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* xR
* K

* %
* %

*
* %
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Measure

Sub ject Trt.

G

roup

Clozes (FS)

Direct Quest. (FS)

(EX)

Event/prompt {FS)
ratio

(EX)

Cenversational {FS)
twrn/ prompt ratio

(EX)

Si
87

85
S6
sd
Sé6
87

g1
857
85
87
s4

53
=}
86
57

58

55
87
sg

S1
53
S4
85
Sé
57
58
se
55
57
58

rmrTerr

ot R B

rrrerrrre T

Frrorfrrr-To ™

3.68
2.30
3.95
3.10
2.35

2.23
2.20
3.74
c.16
3.96

3.67
5.04
2.70
S.27
?.29
S.20
.40
4.15

2.86
2.85
2.96
3.96
3.83
5.Ee
7 .36
4.82
6.79
S.70

S.36

* %

* %

¥ %
X2 3

k¥
¥ KR
0K
% X %
%

¥ W
¥ %
>
¥ N
kb X
X &3
¥R
X X
XX

Nete. PCC = Fercentage of Consonants Ceorects

Storiess (EX) = Experienc

esi Red.

Attempted: F = Fhonologicals L

¥ p 4 W05, ¥*% p o< .01,

*E¥ D

= Reduced}i
Language.

SO0

(FS)

Att.

Fictuwre
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