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- The purpose of, this report is to present a method for increasing T

- generalization and thus decreasing the:amount of time-a child is enrdlled

in speech servioes for frticulation ~The methods discugsed in this o

rnport are data based and have been field-tested oy several different

[J
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. | o . EXECUTIVE SUMMARY

Introduction

The ‘purpose of this prOJect was- to investigate the use of a
‘self-monltorlng act1v1ty as a method of promotlﬁb generalizatson ' of a
target ‘'speech sound to nontralnlno condltlons. porty children who
substituted e/s and 3/z and/or,w/r participated in. this study. rhe =~ ™

4 ' ' . . ”

children attended speech, individually or in small groups, twice weekly
L] &‘ 3

Eor 15;;0 29—min’se3sions throughout the entire study. The,investigation
was conducted in the context of A multiple baseline research design ’
feﬂhicateﬁ'across s%bjects and- behaviors. The results demonstrated that
when the self—monitoring activity was ihplemented the children began to
geherali¥° the use of the correct speech sound to their spontanqpus
. soeech, outSLie of the c11n1cal setting where tra1n1ng took place.
. | wzTHO8
Subjects _- . b
?orty children, 'between second and seyenth grade (at the'start of

treatment)'oarticipated in this study.. The chiliren attended twelve
‘1ifferent ?dﬂools ahd'were ehrolled'in special education for speech (the

children were not enrolled in any other special educatipn services). rhe

children all demonstrated consistent misarticulations on one to three

. ~

phonemes. L

AssessTeht\Eonsisted of briefly talking to the children ootsiae of .
their- classroom Eor 5 to 10 miflutes.during the first two weeks-ot school: .}
Children’ whdb evidenced consistent (at least 90%) misarticuiations wore
eligioie'for'partickpation in this study. Speech was: lmplemented in a

noom which was diffqrent from the child?s regular classroom, by . the[
’school district’s Speech—Language Pathologist®

, ¢ . . -
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. Design
Data were collected in a-multiple baeeline design (cfl.Hersep &
Barlow, 1975) across childreq and across'éounde’for two children. This
des1qn dllows each child to. serve as a control' for the chlld(ren) who

have bequn the experlmental phase. fhls d951gn turned out to be 1
\
ektremely_practical forlapplied’research Hn a ouablic school setting since.
" all chiliren ended up receiviec.the most eféective treatment, in a
-systematically controlied evaluation format. - N R T

Measurement R . - _ L

Because the excerimental qugstion in,this py;ject concerngd
generalizaticn, all date~points repreéent systematic éeneraleation L e
prdées. That is, the dependent varieble (percent of correct articulatory
‘ responses)_wde a; ianpendent measurement which was taken throughout the )

ire study. These data‘were tafen both duriné the Baseline-condition,

L] -«

1ch consisted of the treatment w1thout self -monitoring act1v1t1es, and-

durlng the self—monltorlng condltlon Two ‘observers, naive to the —

experimehtal condition, independently recorded the\géﬁidren‘s

*y ®

correct/incorrect productions during the chiliren®s speech. Trhe
. .

observers were speech and nearing students who had completed a minimum of

One course in phonetic transcription. d .
In order tJ’obtain as valid a generalization measure as possible, -

{

this project colM®cted data in the children®s natural environments.

N Prior to the data recording probes, each child’s teacher was introduced )

to the data recorders. The purpose of the measurement was explalned to

p the teachor (but the teachers were not told how long the oaselliél‘

/ measures would be for' any given *hild) Thz teachars were told that the

re"orders would make monthly checks. 1In addition, they were asked to

-

introduce the d;ta recorder as a new aide in thenéﬁhool who wanted some,
0 B . 1'2, ‘_. .

/ h.
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information about the school and &anted £o meet some of “the students. o,

. X

rherefore, 1t was hooed that the pos51b111t‘ would decrease ‘that the
hlliren would make an assoc1at10n betweeu,ﬁhe data recquer and their
. speech. Thus the Aata could. be taken in a less clinical manner , .o
| tn order to ¢btain data erlng the child”s unstructured Spontaneous //

conversation, the data recorder-engaged in 2 conversation with each ‘ a

‘t" .
cnild. During each of the child”s responses, the, first occurrence of the .,

.target phoneme in the child”s answer was recoried as correct or ;
_1ncorrect That 1s, the recorder made an utterance or asked a questlon,

- then the first target phoneme in the’ chlld S next reSponse was recorded
Then, the recorder made a second utterance or asked "a second questlon and- ‘“
the first occurrence of the target phoneme in the cghild”s second response

was recorded for tne second _response, and so on’ untll ten responses werer
recorded. 1In instances where the,target ohoneme dld not occur (such as

i€ the child'51moly answered "no") that part1cu1ar trlal was disregarded.

rIn order to record the responses unobtrusively, the data recorders H .

covertly utilized each .finger to represent a questfon That-Ls, the data '

recorders unobtruS1ve1y held their Elngers in such a\way 1e.g;, oent or
.straight) that they could later distinguish between tﬁe correct vs;
lncorrect responses. Then, immediately'folﬁowing'th conversation, the
responses were recorded on a precoded data sheet.

Baseline - Treatment Wlthout Self-Monitoring Act1v1 les

As mentioned above, the baseline cons1sted of the treeatment program

w1thout any self—monltorlng activities for/varylng lengths of t1me. (See

below Eor detalled projram steps). ollowing the steps listed below, the
€irst group of childAren began the s#lf-monitoring program. The children
who 1i1 not enter the self-monltoring phase contlnued in the speech ‘

therapy program as follows without any &elf- mon1 oring act1v1t1es.' . s




-

speechilanguage pathologist.

., . B .
- « . ) s » . -
. . :

First, in the clln1c room each “hlld practlced the target sound in two
bd

sentences. V@xt each "hlld pract1ced the target sound 1n ‘a varlety of

v

“drllls that" requlrod short responses Erom the Chlld‘(e g., describing a

\J

:plcture). At th1s p01nt as a control for oractlce outs1ie of the

. v

clinic, Speech ?rllls were sent hoeme Eor the parents to,work on w1th some

. nf the chlliren.: Flnally, ‘each’ chlld oractlcei “the target sound in

S o ’
. * - 4 . ' [

unstructared”conversatlon

‘Some of the. chlldren ve extremely long oasellnes These chlliren

were enrolled in Speech seri}ces prlor to the development of this

.

soeclflc sekf- monltoang tr°atment but had show%;no gains outs1d° of the

o

. speech therapy env1ronment. After the‘program”was developed all ofpthe

~ children continued in .the baseline (treatment without self-monitoring)

but no child reémained in this speech program longer than four more months
. , . =~ - -

Prior to starting the 'self-monitoring activity. Since no childasn showed

any gdains in this condition it seemed unethical to continue the condition

“any longer without attempting the experimental self—monitoring condigion.

,In aidition, these/chlldren had two to three ilfferent speech-language

oatholOglsts durlng baseline. With respect to experlmental methodology

thls aidei a control for poss1ble idiosyncratic effacts of an individual

W

r

'Durlng this stage, as in all-conditions of the 1nvest13atlon, the

-

_ /
children were glven points that could be ethanged for Eunctional:

reinforcers, chosen by the child prior to the start,oE the program.

~

Treatment With Self-Monitoring.

At this point, althongh the children were Jemonstrating a high
’ 7

percentage of correct responses in the clinic, none of the chiliren were .
. 1 4

evidencing -any clear generalization of corract responding outside the
. : L

clinical setting. Therefore, the children were all scheddled to receive

-viji- -

s

ra
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o

training_ln the following self-monitoging activitdes at their respective

. time in' the multlple basel1ne des1qn.' See oelow for detalled lnformatlon
.- . . . .
' regarding the self- mon1tor1ng act1v1ty B N

»

g°

In order to be assurrei ﬁzi? the chlldren ware, self monltorlng,

©

A

b L4

oafents ani/or teachers were randomly asked (weekly) if each specxﬁlc

‘ ‘”hlli was actually monltorlng durlng the self- mon1tor1ng orogram.(l e.,.
oroiuc1ng the target sound gorrectly then recording it in ‘the book)
After the chlldren reacned the1r 90% goal, and began to Eluently use

thelr sound they were allgwed to stop usxng thelr self -monitoring books. -

- -
. -

Reliability , . ¢
w %',ilab’ility measures were obtained for each child on the dependent
v 'varihble (correct vs. incorrect productions of-the ta&get phoneme)'during

35 randomly selected observatlons. WS observers naive to the b

§ ental phase of the study,.who were randomly selected from a pool

v )

“oF s;x observers, 1ndepenjently recorded correct or incorrect responses
Percent agngemezz*Was calculated on a point- ~by- 901nt basis. rhls was

done by dividing the number of agreement oy the number of agreements
4

1

olus dlsagreements{and then multlolylng by 109 Eor each session. The |

average percent of agreemént acrosd the 50 sessions was 93.33% (Range:
w . . . .

40% to 100%).

Suoglementary Subjective Evaluations by Teachérs and Parents
“a ' ; . ‘tﬁ..f
In addition to collecting data through the use of a/trained '
-~ )
observer, subjectlve measures were also collected by aeklng the garents

~ . and teachers (either by a note, meetlng, or phone) how the cnlldren r
sounded. Specifically, the parents and teachers were provided with the

open-ended statement: "In orderpti assess the effects of' the child’s

2

» >

.treatment, I would like to know. how your cHild sounds in class (or &t

home) ." Their responseswwere then coded to whether the child was or
. . ’ : \ n “«

o | . -viii-
'ERIC o - 11




v

. _ . \ ‘ .
parents ani teachers. These measures were also collécted on wntnly.

ChildAren®s 3ehavior’ ) . | ~

other children were ,subjectively rated as 1ncorre~tly us1ng their sounds ,

_beEore selE—monitoring was initiated, and correctly u31ng their sounds’

v
./

k.
“ « . ~ ‘

w3s not-correctly using\the target phoneme, in the opinion of the child” s

o

oasis as close as possible to the data points.

- * ‘ ’ I ‘ j ' ’ N
' RESULTIS . . \

~

-

The results iemonstrate that prior to ‘the self—monitoring condition,

t

thare was negligible generalization. rhat is, very few children showed

* »
L ad . ~ r

iny type of generalization of the clinical gains regardless of the langth
N

of baseline (treatment without self- monitorgng) measurements (Range' .one

- 1)
E]

month to three years) Then. £ollowing the baseline sessions, after the
self—monitoriné activities were implemented, all of the children
demonstrated increases .in the use of the tarﬁet sound outside of the

clinical environment. The childrén consistently used the correct sound, .

! 3

f90% to 100% of tbe time, ahd continued to use the target sound correctly

follow1ng the termination of the physical data sheets. _
. N . " 2
Teachers” and Parents” Subjective Judgements.

The parents‘ and teachers' judgments corrésponded very ' closely with

the rtecorder”’s cesults. With the exception oE two children, all of "the

L3

(either all of the time or part of the time) in the claSsroom ani atusome\

o

after self- monitoring.was initiated. -Overall, the subjeﬁtive reports- ' ’
were highly consistent with oojective data, and lend Support to the
finding that the self-monitoring procedures fac1litated>?eneralizatioh

Replication ' . ' o - ,

{ . o . g ‘ . .

In order to assass.the ease of teplication of the present findings,
Aa total of 27 children in 12 schools, in three school districts, with 5
s

-

Jifferent speech language pathologists part101pated in a test of the

-

n

). : " -lx- * . ~

4 . 12 ot : o ‘.




M

replicability of the results. Each of the replication tnerag&sts read
\ R . N 2 : g A '
the written instructions in a "How To" manual and were provided with the

v / ' .
opportunity tAJgék questions over the telepnone. The,repligation results

N

showed that the 18 chi'ldren successfuliy reached britérion ani completed

‘their involvement in the project, and tne other 9 cnildfen were al%’ *

’

making measurable' improvements at the tgg;ination)of the project.
, A g

L 2 . _ A

PfPoducts »

T .
Tangible products produced at the end of the present'project
) ' { .

included: gl) a completed manuscrjpt describing the,pquect Eindings, el

.

t@jbe submitted For publication in a;professional journél; (2) a "How

’

To" manual listing the detailed treatment steps developed jn the present '

reseatch; (3) 'the present Eiqel report; (4) an audio-visual training

™ , , v
video tape to be used as an adjunct at professional workshops; (5) a

.

presentatipn at the 1984 CEC Conference in Oakland; (6) presentations at

the.198§_aq 1984 American Psychological Association Conferences; (7) a
'

-~

presentation at Camarillo State Hospital; and (8) a prggentation at the

4

Unibersity of Califordia, Santa Barbara, ' ,

RECOMMENDATIONS

Based upon the results of the p:esent'pnoject,'the following

concrete recommendations can be made., - ‘“y

l): It is recommended that speech ani languége patholo%ists.be awara
- of and understand géneralizatiod issuesﬂ rhe“Ymporténce of the o
generalization problem 1s stressed by our baseline measurements which
illustrate that even though the children performéd their sounds correctly
~in the'clinical setting, thare was negligible improvement outq}de the
clﬁnicﬁ Thps, classroog teachers and parents Ee}t, subjectiéeiyn_ﬁhat

¥
gt
LS
.

self-monitoring program.: " | ' C

the therapy was'ineffectivexprior to the implementation of the -~

‘& : ’ o “X=-
) ' : . | 13




e

. I's . \ a
2) ;} is recommended that the children become more active

.

partﬁflpants in implementing their therapy programs through the use oft

self-monitoring activities since these activities rapldly solved the
Y . * ' '
generallzatlon problem
. N, ~ )\ L T : .
3) It is recommendefl that the amount of in-clinic (out of
» ! |

"cYas#room) time be reduced by,implementfng self-monitdoring activities’

when the children have perfected the target sound to criterion up to the

;S

Semkence level (see baseline steps).

’

. 4) In order to decrease clinician fime it is recommended that the
. 1

,children be worked with in small groups of approximately 2 to 5 children.

“ . \, .
5) . Along with the above recommendations efficiency can be further

increased by‘combining_children with different speech sound target

/

behaviors (e.g9., s, z, and/or r) 1n s1ngle groups because the \

self-monltoring program 13 identical regardless ‘of the target sound.

6) In order to implement these programs on as wide a scale as

4

possible, it is recommended that the State Department of Education

-

facilitate replication activities since the results of the present
project suggest that replication should be readily achievable with

R . J(

* * i3 J ' i3 . '
minimal traiging intervention.

-

’/// : : | _ fx1— . \\
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. : . INTRODUC PION .

Although a number of techniques and preconstructed orograms have

been used '‘to effedtively modify articulation, the behavioraljbnanges

» ~.

these methods oroduce are often clinic~bound and llmltei to stru"tured

speech tasks. That is, generalizatlon of a newly—learned-response
- outs1@e the clinicdi- settlng and/or into, spontaneous speech is the most

4

serlous\§roblem identified by most speech clinicians . (Mowror, '1971; (
" Sommers, 1962; Wing & Heimgartner, 1973). The prg;l‘em of generalization
is an even greater,obgtacle for the epeechjlgnguage pathologist in the
‘public school system who often has a large)"ase’lOad leavind littie time
for each child. Thus, a Speech ‘language pathologist in the public school
system typically pulls children out of the clas;room for 15 to 30 mlnute
_sess1ons two or threeqtlmes weekly for individdéal.or small Jroup
“treatment Along with vacatxons, holidays, school absences, and walking
to and from the clessroom, &ery little time.is actually spent with the

A}
children, and thus rapid generallzatlon of the artlculatory response 1nto

4]

unstructured spontaneous speech does not frequently occur.

The lLterature yields some studies which offer prom151ng .
suggestions, although feﬁrare methodologlc%}ly very rigorous, and few
published generalization studies have been conducted in the public. school
system. Some of the suggested methods can be programmed withnin. the ‘

“clinical setting, These include the use of overpractlce -with gpcreased

speech (Bankson & Byrne, 1972; Fitts, 1965), reduCLng differences between

the treatment and natural_ environment (3Stokes & Baer, 1977), the use of
) . : A
natural reinforcement or intermittent reinforcement (Stokes & BJer,

1977), and delayed (but contingent) reinforcement proceduras (Fowler &

/
Baer, 1981l). ODther methods which can be arranged outs1d£ of the cllnlcal

- setting include the use of paraprofessionals (Costello & Schoen, 1973; .

4

Q N . . - ' \
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Gallbway & Blue, l§75; Griffith & Craighead, 1972) and parents (Costellb

& 89;1;;jxﬂa76; Raver, Cooke & Apolloni, 1978),baqﬁ‘traiging in multiple

enyironments (GriEEiths.& Craighead, 1972;'Murdock, Garcia & Hardman,
1977) « Although all of the above methods havé been effecktive to some
degree, they all have limitations when applied witnin the clinic setting

in part because they are extremely time-consuming and therefore not
a - O . 7 /
. practical for-clinlcians with large case loads.

LN g

However, one line of rQSearch seems especially promising in
. ‘ _ v
LA ) ) ¥ ) . < X
oromoting generalization outside of treated environments. Recently, - :

researchers haye syggestedithat including the child as an active

participant in the instructional program hay promote generalizatidn. Por

example, one suggestion has been to have children choose their. own target
. , _ . .

behaviors (cf. Stokes & Baer, 197794. In addition, researchers have shown

that selE—mdnitoring“can be very effective in improving behavior or

\ making behavioral- ‘changes in-handicapped as well as normal chiqéren
. | . . v |
(Engel & Groth, 1976; J"Brien, Riner & Budd, l98i:/ii3}é, Morgan, &

Young, 1983; Rosenba@ﬁ &_Drabman: 1979). Howeve; even when

self-monitoring of a newly-learned behavior is trained in order to
promote generalization ‘the self-monitoring itself typically does not

) generalizey to other non-trained environments (c€f. Drabman, Spitalnik, &.

O“Leary, 1973; Robertson, Simon, Pachman, & Drabman, 1979). Thus, it

seems particularly important to also design a program where
self-monioring occurs in non-treated, natural environpents in order for
generalization and maintenance of the target behavior to take place

(Rhode, Morgan, & Young, 19?3).

-

' ‘ In ralation to ‘:?~articulation literature, res A have
. [} .
, emonstrated that when' children improve in the discr . their
own'corqeot/indorrect productions, img;ovements in articu are




- »

) ° 2 . v
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evidenced (Costello, Howard-Burger, & Graves, unpub.). Phat is, when

children are trained and relnforced for dﬂstlngulshlng between thelr own
™~

correct .vs. 1ncbrrect reSponses, spontaneous 1mprovements in the child’s

articulation ara evidenceﬂ This should be differentiated Eromoexternal,

3

‘auditory discrimination which occurs when the cliemt discriminates .

another person”s qorrect‘or incqrrect articulatory responges or by. -
e .
RS

13
llstenqng to their own pre-recorded corcect vsS. lncorrect responses,
Phus, it seems likely that training discrimination of correct vs. . i

1ncorrect responses and then having the child self-monitor correct

J
Aphoneme proﬂuctlon in the.natural environments should promoﬂe

generalization. Therefore, the sPecific purpose of this project was to . '

’

teach the children to discriminate their own correct vs. incorrect
, .

articulations; and then, to program self-monitoring of correct.responses

- in the children”s natural environments to promote generalization and

maintenance of newly-learned articulatory responses.

~

E \le ' - o S :19— 17 \




Design { ' (\

- subject.

a P)
'

STUDY APPROACH . " '

AY

This study was conducted as a multiple baseline across subjects _

. design (cf. Hérsen & Barlow, 1976; Kazdin, 1982, WcReypolds & Kearns,

1983) with the addltlon of a multiple basellne across phqnemes. In a

ty01cal multiple!basellne across subjects desxgn,'SLmllar behav10rs

+

(i.e., correct speech sound productions) are flrst,measured regular?y

- over time in a basellne condition (Condition A).lndlwrdually for~a number

of subjects. When baselines for all subjects are noted to be stable, the

experimental treatment is 1ntroduced to the first Subject (Condition- B)

while the other subjects remain in the baseline condition. Following"the
demonstration of a change inibehavior (the dependent variable) in the
predicred direction.for ‘the first sﬁbject, the e§pe3@mental'tre5tment
(independent variable) is then apglied éo the beha&ibr-of the second

[}

subject, while the remaining subjects continue to be measured in EPe

baseline condition. . This process continues, each subject successively

replicated in a baseline-treatment format. The multjple baseline design
~ -
ﬂemonstrates that the treatment, rather than extraneous, uncontrolled

. . . ) . » N . M 3
variables, is responsible for changes in the subjects” behavior if each

‘subject‘s behavior is changed when anirﬁnly wheAbthe exparimental

)

treatment is introduced. Bach subject, thereggre, ac;f¢as a control for

the preceding subjects by demonstrating that the behavior of interest

*

loes not change during baseline conditions, no matter their length, but.

changes only when the experimental treatment is introduced. Internal

" validity is.strengthened each time the effect is replicated with anotner

e

-
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« - In this particular project the .axperimental phase was rteicated
across subjects with detailed monthly informafiop‘presentéd on the first
13 subjécts. .At any‘point in this.study, some of .the ch}ldren were |
receiving the experimental treatment, while the other childrép were
rémaining in baseline (as a control) to evéluate the treatment effect.
In addition, 4 children have a multiple baseline across behavibrs. That
is, they. had two concurrent baseline measuriné two different benaviors.
The treafment~was implemented with o e'behavior.while'the Qther pehavior

)

remained in ba%eline. 'Thus by implemdnting the treatment at different .
t : C
times for different behaviors, increased assurance .can be provided that

the results were actually the effect of tie experimental treatment.

Aeasurement

Because the experimentagzquestion in this study concerned
qeﬁeralizatidn, all data points represeht systematic generalization
probes. That is, the dependent variable (§ercent'of corract értié;latory
responses) was an independent measurement which was taken throughout the

L . <
entiré study. These data were taken both:during(the baseline .condition, ,
which consisted of the treatment without' self-monitoring activities, and
ﬂuriné the self—mohitoring condition. Two observers~naive to the’ ’
experimental conj}tiqn ;ndepéndently reéorﬁed.the children”s
'correct/incorfeét proadctions during the children”s speech. Observers

.

were speech and hearing students who had cbmpleted é minimum of one
course in phonetic transcrigtion, ., _ ' ~

X in brder'to obtain as valiil a generalization measure as possible,‘
tais ;tudy attempted to collect data in the children”’s \natural

: _ . : \
environments. gPrior to the data recording probes, each d¢hild”s teacher

was introduced to the data recorders. The purpose of the asurement was




- gtraight) that they could later 5is;inquish between the correct vs,.

tesponses were recorded on a precoded data sheet.

.
v -

baseline measures would be for any givén child). The teachers were told '
that the recorderq would make monthly checks. 1In addition, they were
asked to introduce the data Yecorder as a new aide in the schnool Wwho

I3 ' . ?
wanted some information about the school and “énted Eo meet some of the .

students, Therefore} it was‘hoped thét the possipbility would decrease
that children would make an ;ssodiation with the data Zecorder angd °‘their "
speech, so that the data could be taken in a less clinical manner,

| In order to obtain data during the child”s unstruétureé‘spohtaneous
conversation, the daﬁa.recqydér enga§§3 in a conversation with eacﬁ |
child. During each of the c¢hild’s responses, the first occurrence of the

.
target phoneme in the child”s answer was recorded as ‘correct or
’ A 9

incorrect. That i§, £he recorder maée an utterance or asked a questidn,
Ehen the first target p'bneme in the child”s next response was recordad.
Then, thé'récorder made a second utterance or asked a second question and
tﬁe first occurrence of the target pMoneme in the child”s sesond response
was recdrééd Eor the second response, and so on until ten responses were
recorded. In instances where the target pnoneme did not ocgur (such as
i£ the child simply answered "no") that particﬁlar Erial was disregarded.
In order to record the responses unobtrusively,/%he data recorders

covertly utilized each finger to represent a question. That is, the data

recorders unobtrusively held their fingers in such a way (e.g., bent or

incorrect responses. Then, immediatgly'fdi}owing the conversatiﬁn, tha

- -

Baseline-Tréeatment Without 3elf-Monjitoring Activities
A3 mentioned above; the baseline consisted of the treatment program

without any self-monitoring activities for varying lengths of time. The

—

gpecific steps are listed below.

~—

b 20
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4 Yt . PROGRAM STEPS .

\’ Py . . ‘ v
STEP.1l: ' Train the targef sound in isolatibén. (Also see ;//>

Nemoy-Davis (1W74) . for furtherVdetailsﬁon_evoking consonant

sounds) .
. ‘ ' / ‘
A. The client imitates the sound after the speecﬁ
ﬁj- clinician. In order to evoke_the sound,in iSolation,
visual and descriptive:.placement prompts may be
nicessary. Also,‘alqgcrgr may be hglpful for some
‘clients. Twenty consecutive cofcecE responses is the
criteriéh for this, step. .
ﬂq. Spontaneous production of:the target sound.' The
client.must'produée'twenty consecutive correct
productions of the éound in isolatiop without ény-
model or prompts. In the case of final /r/ * ~
' , Remediation, a combination of the Qaribds vowels‘+
br/ must be proauced_for a total of twenty
A
consecutive correct responses. If a client ‘ h
misarticulates the /r/ souﬁd in both initial and
final word oesitions, the initial /r/ and®final /c/
may be treated as separate sounds. TI'ne two separate
@ /r/ sounds can be treated'consecutivelé or i .

concurrently. Voiced and voiceless cognates are
. [ .

treated as a single sound.

STEP 2: TRAIN THE TARGET SOUND IN WORDS. .

A. Imitative production of word$ containing the target

sound, Twenty to 30 pictures (without the written

)




-

+ word) containing the target sound (3) are used aé
. stimulué'items. When applicagiéi var%ﬁus word. q .
&ﬁ?ﬂ positions and cognates-aré_used. ;rhe-?lient is
required to produce 20 consecuti#e.different

a P » »

: v
words to pass criterian. If the client is unable

to produce the target sound in words, a branch '

- step'us ng thetarget sound in gyllables may be
used. Twenty cons®cutive correct responses is

pass criterion., Fail criterion on the target words P
M H
is five to ten consecutive incorrect responses.

3. Spontaneous production of the target sound(s)'in
words. The client is now required to produce the - - ¢
stimulus words (discussed in A above) without a

4 . .
model. Twenty consecutive corract responses is

criterion. a
STEP 3: Train the target sound in ohrases. 1\
N .
A. Imitative production of phf@s;é containing words with

tge target sound(s). - Picéure cards from step 2
}above) are used as stimulus items to evoke the
- . phrases.( The client produces the phrase after the
/,’ clin%fifgﬁ’ At this point if another target sound
3 should occur in the phrase, the client should produca
it correctly. That is,-from this point on the client
is required to produce any occurrence of the targe
—y

sound correctly during.the speech Arills. Twenty

: . . e R
/\ - Becutive correct phrases is the criterion. )? .
RS _ o .
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B. Spontaneous production of the above phfases. The .

client produces 20 consecutive correct ph‘ases
without a model using-the stimulus pictures from step:

2 (above). Again, the client i% required to produce
. . ‘ ‘y. .
c any occurrence of the target' sound in the,phrase S
. . - l . 1 ’.

. )
—

r
correctly. x
"STEP 4: Train the target sound in senténces..
' . . "\ \ . '
. A, TImitative production of sentences with words -

\

containing the target sound(s). The clinician makes

sentences usipg the target words. rhen, the client
repeats the sentences prbducing all target sounds in
\ Eﬁe senﬁence correctly: Iwenty consecutive correct
responses ié Criterion.
B. Spontaneous production of sentences coﬁtaining the
ta:get,sound(s). -The cl&ent now makes up sentences
A abouE theléargé&'words, (discussed above); The client
. ‘ _ musF'Q{?duce 20 error}ess senteqceS'iq a row to‘pasé
criterion. Once‘the client pésses this step (s)he is \5
ready to begin.td Self:monitor his/her_speeéh.
Following %pe steps lﬂﬁtgd above Ehe first group of cnildren pegan
Y

rogram (as

Y

the self-monitoring program. The children who did hot enter the
self-monitoring phase continued in‘éhe speech thera§>\9

follows) without any self-monitoring activities. First, in the ctisic
room each child/s!@cticei the .target sound in two sentences. Next, each'
child p;acticedvthe tarjet sound in a variety of drills that requiréd
short responsesbﬁrom the child (e.g., describing a picture). At this

point, as a control for practice outside Qf the clinic,’ speech dj;lls

ware sent home for the parents to work on with children 12 and 1Y.
<

IS’J | -9-. 23 ¢’




_ Finally, each child practiced the-target'sound inunstructured

‘continue the condition any longer without attending the experimenta"
\exoerimental me thodology bﬁis added a control for poss1ble idiosyn

, ¢ , ) 3
~children were given points that c@hld be exchanged for functional j&‘éh

'reinforcers, chosen by the child/prior to the start of the program

~children were all scheduled to receive training in the gollowing

\

9

conversation, : ' \
Children 10, T1, 12, and lB'have'extremely long baselines. Theseh @
. _ ’ | R \
' children were enrolled in speech services prior to/the development of »

\ . ’
this specific self- monitoring treatment but Had shown no gains outside of

the speech therapy environment.. AEter the program was developed all of

the children continued in the baseline (treatment without

. i
self mon1tor1ng) but no child remained in this speech program longer than
four more nths prior to starting the self-monitoring activity. Since

no children @ﬁowed any gains in this condition it seemed unethical to.

self-monitoring condition. In addition, these: children had two to thiee

different speech-language pathologists during baselﬁne. With respect éb

effects/gf an individual speech- language pathologist

During this stage, §s°1n all.conditions of the investigation,

TR“ATMENTfﬂIPHAS¢LF MONITORING - : '

At'this point, althougn the children ware demonstrating a h}gh

percentage of correct{responses in the clinigal setting, none of the

children were evidencing any clear generiﬁization of correct responding B

“

outside the clinical setting (e. g.,.in their classrooms) rher‘ﬁ%re, the

self-monitoring activities at their respective times in the multiple

baseline design.
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STEP 1li Train Internal Auditory Discrimination.
L2

>, A. The speech-language pathoibgist demonstrates a
. %Pfrect vs..incorrect séund in a woﬂ'?A\rhe
5;i ~ _ pathologdst tells the cliént’thdt ghe;incorrect'A' -
} ) \, """ sounds like ---, and a co;rect.—i- souﬁds‘
“ly | + like “--'-—. \ ‘ ' . |
, < L ] - o : |
L. . 3. The client is required to produce a correct vs. A
, ' incorreét sound. The speéch-ianguage pathologist now ‘r
says a word conéaininé the.target sound to the
: client. (S)he 'then.adks the client'to say the %Qrd
. ‘ Qboéh'the Wcorrectﬁ way then the "incorregt" way.
' " | Thaﬁ is répeated with seQeral Qifferent words ‘
| , fthree to five). »,‘
STEP 2: Train the Client to’RecordfCorrect’Responsés._,
. the client is now told tHat (s)he should say the séund*
P ‘ corr?ctly ALL<of the time. Immediately.folléwing each
‘correct response the client should maFk a () or a (+)
on the data sheet. Iﬁ&the Glient is using a wrist
counter (s)he should be trained to press the button _
* iﬁmediately following each correct.response.
. Under supe;;ision of the clinicizn, the child must
demonstraté that (s)he can monitor approximately 20
. co responses during unstructured con&etsation. )
At this point, and the beginning perioi of B (below),
the client’s speech may sound very slow and labored.
. ‘ ‘ This is a natural phas; before the sound becomes .
. | A |
- , ' '\  /’1 - ,

..-]_]__... + 25
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- to another person, While talklng, the client should

"auto&atic.“

»

Now the cllent is ready to begin monrtorlng his/her

speech out51de of the spoecn class. The client ‘is
’ ( : '

.
o

tolj that (s)he must be 1nvolved in a natural , | - N T
| \

¢
conversatxon thh another oerson or be readlng aloud

g

record each cotrect sound 1mmed1ately Eollowlng the

productlon._ The iata sheets or wr1st counters

'should be carried (or worn) by_;he client as oEteh as

o S .
possible. Points may bé’exchanged for pre-determined r

-reinforcers. Following this‘step most of the clients ‘ |

 should be Eully generalized (i.e., using their -sounds

In ord
oarents and
child was a
produc1ng t

‘After the ¢

their sound,

at least 90% of the time during unstructured conver- ~
satioh outside of speech class) within one to. two
months. However some ciients\may learn‘their‘sounds

as quickly as two ‘to three'weeks~while a few may take -
considerablY'lpnger.r When the client is beglnnlﬂg A
to use his/her isound ;n conversatlcn (s)he w1ll '
croduce the souﬁa’ﬁqre.narurally ¥ 'it becomes more
automatic. )

er to be assurred thah the chlldren were selE -monitoring,

/or teachers were randomly asked (weekly) if each spec1flc

“
“»

ctually monitoring during the self-monitoring program (i.e.,
he target sound correctly tnen recordlng 1t in the book).

hildren reached the1r 30% goal, and began to fluently use.

they were allowed to stop using their books.
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Reliabllity

A

Rellabillty measures were child on the dependent

variable (correct Vs, inco&redt productions of the target pnoneme) during :
50 (37. 73%) randomly selected observatlons WO observers naive to the

-ekperlmental phase of the studyf whg\were randomly Sselected from a pool j
of six observers, independently recorded correct or 1ncorrect responses..'

Percent agreement was calculated on a 001ntﬂoy—001nt basis. .This was:

A

done by dividing “the number of agreements by the number of agreements

olus‘disagreements-and then multiplying by 100 for each session. The

’
«

average percent of agreement across the 60 sessions was 93.33% (Ranges:,

40% to 100%)

S

Supplementary Subjective Evaluations by Teachers and Parents

In addition to collectlng data through tne use of a trained
observer, subjective measures were also collected by asking the parents
and.teachers (either by- a note, meeting, cr.phone).how the c¢children
sounded.' Specifically, the parents and teachers were provided with the
open-ended statement: "In order 'td assess the affects of‘the child”s
treatment, I would like to'know how your child sounds in zlass (or at
hcme)." Their responses were then coded as to whether.the'child was or
- Wwas not correctly using the target phoneme, in the opinion of the child’s
parents and teachers. These measures were alsc collected on a monthby

basis as close‘as possible to the data points plotted in Figure 1..

- -

QINDINGS ‘
..o.‘.....o;;,.........~%Eef tOFigUfelhere ..ooo.ooo.o.ooooooooooo
' L]

Thirty-one of the 40 children who started in this study reached
criterion well before the project period ended, and thererfore
successfull§ completed their involvement within this time period. The

’other 9 children, while still in progress at the completion of -this
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L]

projecty were all showing measureanle imbrovement. Detaiteg,monthly data

Eor.theﬂfirst 13 children are shown in Rigure 1. The results show that
*prior to the self-monitoring condition,?there wa; negligible
generalization, That is only one child (child 9) showed any type‘of
general{zation of the clrnical gaine regardIEés of the length of baseline .
(treadtment Wiﬁbqut self-monitoring) measurEments-iRange: 1 Tonth to 2
years). Then following the baseline sessions, after the self-monitoring
activities were implemented, all df the children'demonstrated increases

in the use of the tar et sound outside of the clinical environment. For
.example,'Child 1 had no correct responses 4uring baseline. 'Then, «
following the initiation of self-monitoring, she consistently used the
cOrrect sound, 90% to 100% of the time. In addltlon, she cohtlnued to
use the target sound'corregtly following the termination of the phy81cal

data sheets. Ph: trend is ev1denced for all of the other children.

It is also 1nteres 1ng to note that while Child $ was monitoring his

fiest target sound no generallzatlon to Lhe second target sound occurred.,
——— E
dowever, once he began to monitor his second sound, generallzatlon

i

" 4
occurred. : , o

Peachers” and Parents” Subjective Judgements

The parenté"and teachers” judgments corresponded very closely with
_the recorders” results plotted in Figure t. Aith the exception of
' Children 11 and 13, all of the other children were subjectively rated .as
1ncorrectly using their seunds (either all of the time or part of the
time) in the classroom and at‘;ome. In the‘ case of Child’ ll, the parents
thought he sou "better" after self—monltorlng However, while his
teacher stated that he said his /s/ and /2/'correctly all of the time,

she also stated that it sounded as if he had to make a conscious effort

~&Q produce the sound cortectly, and it did not appear to oe “automatic."
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It is interesting to note that some of his gains dia nat appear to
\ . ¥
maintain over the summer, either (see Figure 1). In the case of Child
-a“'?,:,_

13, the teacher saiid she~ had not noticed any change in his soeech Qvar

the year. However, his father, and three ‘naive data recorders during the

‘self-monitoring condition, in addition to his new teacher and the naive

AJ

data recoréer during the follow-up phase, felt that his speech no longer
contained errors. Overall, the subjectiva<reportsfare highly‘consistent
with objective data, and lend support to the finding that the
self-monitoring procedures facilitated generalization,

REPLICATION

The detailed results shown above are representative of the first 13

B
children who oart1c1patéd in this project. 1It is important to note,

also, that the present project contained a replication component, In
o
addition to the first 13 children (see Figure 1 and Table 1), 27 children

wd®e treated during the repl/¢atlon by speech-language pathologists both

3

within and outside oE-the primary School district. Thesql additional
speech-language pathologistsg were provdided only with a rough draft of

the "How To“ manual and the opportunity to ask questlons over the

‘telephone, in order to assess the ease of replicatlon of the present

results. It is noteworthy that 18 of the children in the repllcatlon

gites reached criterion, successfully completlng-thelr 1nvolvement in tne

“ % ’
project, and that the other 9 children were all making measureable
progress by the terminatlon of the project period. Table 2a shows their
. - /
sex, grades, and presenting problems

s

CONCLUSIONS AND RECOMMENDATIONS ~

. T’he results of thls'study, demonstrating that articulation improved

after the children were trained to discriminate and self-monitor their

corrett articulations in_thelr natutal environments brings up ,important

¢ 0

-15: 29 | CY
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clinical issues. 1In planning remediation programs, training the children
. to dist%ﬂgﬂish between their own eorrect Vs, incorrect productions
"' immediately Eollow1ng thelr own productlons Seems oE primary importance
(cE. Costello, Howard Burger, & Graves( unpublished manuscrlot)
In addition,. there s®em to be-severalgcritical components wanican when

~e

~used in combination appear to result in an effectiwve self-monitoring °*

- . . v

program. These are listed below.

L. The client 4id NOT practice the targetﬁgound in a drill
_type manner such as simply repeating words or-sentences
with the target sounds, nor engaged in "artificial"” conversaj
tions within the clinic (suchlgs in the ‘baseline treatmeﬁt).
Instead; the cliant used the target sounﬁ_in natural speaking
situations such as conversation and reading at home and‘at

R p B
school. rhls type of treatment under natural'congifions has

been stresseq as highly valuable with other populations
~(e.g., Hart & Risley, 1980) and seems like it may have ~ : R '

been an influential component in the present package." ’

ﬁ. In ehe present study, correct responses were recorded by;
Ehe chil{?\.That'is,_the responses were. recorded on a sheet .
of paper or a wrist nouneer. In this way, it was easy for

. the cllnlcianhto check with pareﬂ!s and teachers to be sure

that the children were indeed monitoring their speech.

Observable behavior has been stressed as important Eo}

designing intervention programs and may have also been

v . -
- important in the present' package.

A)

14




3. 1In the present study self-monitoring was an activity which }
L]

the children did in their natural environments. That is
the client received rewards for self-monitOring (as opposed
~—~0 just oractic1ng as occurred in the baseline condition) . ;

conducted QUTSIDE of the speech training environment.kﬁz//

B
ot

This is important because the client already produced the
4 . :

target sound correctly in the speech envirOXEent when tng'
speech-language pathologist was prasent. Monitoring within
the speech room was simply to help assure that the children

+ . knew how to monitor accurately. Y

AY

4. In the present study, random cheoks were made with signifi-
- cant others to be. sure tﬁerchiid was indeed monitoring in
the non-clinic ~settings. That is, the clin1c1an checked

¢
with parents and teachers occasionally to be sure the child

. ‘
was actually monitoring during unstructured conversation ang
not simply Narking points or repeating a word with the
target sound in a drill type manner. Such valility checks

; - have been stressed as important in helping to pr ote’

| " generalization (e;g., Rhoces, Morgan, & Young, g!3) and

may have been helpful in the present package.

¥

“ J

#hen the above components were implemented in combination tne
children showed very sapid improvements in generaiiza€1on>- In fact, b§//
the time the first monthly measurement was made most of the childfen had
already reached a high ldvel of proficiency in their classroom. “Wnile

this change seems extremely rgpid,\it is probably important to note that

¢

) L - | —i?-— 31'.' ~v :




subjectively<it.appeared to occur gradually during the month, rather than

-
.

suddenly. Also, the 1n1tial G%Oductions appeared quite labored and then
gradually became more Eluent throughout the month. rhus, while the

v oackage was extremely effective, 1t\appeared to produce change ih the
typical manner characteristic of a learning curve, and thagtiearning Was
quite likely taking place with, the self—monitoring activity.

IOverall, this package cons}sting<of the above components, which vere
designed to oromote generalization, was very su ssful in promoting both
rapid generalization.and maintenance of treatment gains. It was

| interesting O note that prior to the 'implementation of the d
self-monitoirng components, there was no change in the baseline
K . Mmeasurements. This suggests that although the children weré receiving
competent speech treatment, in that they performed their sounds correctly
in the’'clinic, the treatment was ineffective in promoting generalization
“o natural environments without the self—monitoring~package. ! .
Further research involving each individual component of this study
would be 1nterest1ng in order to evaluate the relative 1mportance of each
component and/or combination of components. However, it is hoped that,
from a practical point oE view, the present’ investigation will aid
speech—language pathologists in the public schodls in being able to
svstematically and péedictably'produce rapid Jeneralized treatment gains
for their public school clients, a goal which heretofore has been very

'diEficult to achieve (cf. Mowrer, 1971; Sommers, 1962; Wing &

.o Heimgartner, 1973). ‘ ‘ e ——

\Appliei‘Research Design

One further point which might be inportant to comment on relates to
the applied research design utilized in this investigation. Such designs

—— (c€.. Hersen & Barlow, 1976; McReynolds'& Kearng, 1983; atc.) are

)

y . / ' >
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1
N

-especially applicable in public .school settings because they can oe used

in the context of systematlcally explorlng llkely treatment manlpulatlons

for 1nd1v1dual chlldren. No untreated control group is necessary, since

4

each chlli serves as his/her own control, receiving all treatment
4 ‘ N
condltlons manipulated az systematlcally selected 001nts in time for

separate children.’ Further, the treatment which eventually turns out to.

be most effective is presented to all 5f thegpchildren. Thus, the des}gn

4 -~

|

~permits experimentally. valid sconclusions to be drawn- for 2ach individual
child, and all of the children are able to receive tangible penefits from
the research, making the design.an especially valuaple one for use in
'applied settings such as theApublic school system.

Recommendations

Based upon the results of the present project, the following.
.concrete>recommencations can be made. | B2
4 1) It is recommended that speech and language pathologlsts oe aware
of and understand generallzatlon 1ssues.,*¢he importance of the
generalization problem is sgresséé by our baseline measurements which
illustrate that even’ though the children perEormed their sounds correctly
in the clinical setting, there was- negllglble 1mprovement out51de the
'cllnac. Thus, classroom teachers and parents felt, subjectively, that

Ky - . .
—monitoring program. o

-

rthe th rapy was 1neffect1ve prior to the implementation of the
self/,?

2) It is recommended that the children become more act1ve.;
partlclpants in implementlng their therapy programs through the use of

self-monitoring activities since these activities rapidly solved the

generailzatlon problem.

b
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..%




.increased by c

‘minimal training intervention.

.

- 3) It is recommended that the amount of in-cligic (out of

classroom) time be reduced by implementing self-monitoring activities
when the children have .perfacted the target sound to criterion up'to the

sentence level (see baseline steps). o -

4) 1In order to decrease clinician time it is recommended that the
b ] ! F;

children be worked with in small groups of approximately 2 to 5‘childreﬁ.

ks

5) AloRng with the above recommendations efficiency can be further

ining c¢children with different speech social target

behaviors (e.g., 33—z, and/or r) in single gJroups because the

‘self-monitoring prbgram is identical regardless of the target sound.

6) In otrder to implement these.programs on as wide a scale as

4

vossible, it is recommended that the State Department of Education

- facilitate replication activities.since the results of the -presant

- t

project suggest that replicatioﬁ should be readily achievable with

AY

ft ' \
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FIGURE CAPTION RS

Figure 1. Figure 1 shows’igdividtal data for the 14 behaviors.
JPercent’of‘Correct responses is plotted on the ordinate.and>the |
zmo'n,th's are o&tted on the sbsci;<,=,sa. Hollow dots represent estimates'
obtalned by prev1ous speech~- language pathologists prigr to the '
devplooment of the current self-monitoring freatment. Double_lines
represent the initiation of the self—monltorlng Dpttsd lites'show
when the child was carrying the physical data sheets and breaks

represent 3 month periods without any type'of treatment (i.e.,

summer wvacations),

13

Figdre 2. Figure 2 shows group averages for the first 13

children. Percdent of correct responses for the grodp aré,plotted on

thé,ordinate. The abscissa shows baseline measurementg. Data for
] the first 3 months of the self-monitoring phase, and follow-up
‘ measurements. ‘
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Figure 1. Figure 1 shows individual data for the 14 behaviors, Percent of correct
' responses is plotted on the ordinate and the months are plotted on. the
s ' abscissa, Hollow dots represent estimates obtained by previous, speech-
language pathologists prior to the development of the current qLJ{-montorlng
treatment. Double lines represent the initiation of the self-mpnitoring.
Dotted lines show when the child was carrying the physical data sheets and

breaks represent 3 month periods without any type of treatment (i.e., .:
swmner vacations). - .

Q .




I,'!.'ﬁ l . f A Q . ‘ .
lI ) . ‘ ) ‘. i ' > 4
i - ‘ “
t: ¢ : ’ 4 ° v
o "
.,.lkl;"'. ! i ’ - —_—
; b 100~ BASELINE SELF-MONITORING FOLLOW-UP ’
i A A HE ) : | .
o 90- ] ‘
: _. ! Pl » W “ '
i} . . . SN )
| . . . .{310- ‘ B a
i _— - g . , .
| , “ . . 70. . s .
§ ¢ S Q o . .
Lo Qa » . ‘
3 o
A , ) ' 4 ; . .
.l_ ] S ('.3 A
{ - »
b w 59- \ A '
by 5 ,
i . .“'_: ?3 . 0 “0, - I3
L b= ! R °
o . -3 ) )
t c . N vty 1
~ ) o _ 7 : 5
8 I.IJ T
' . Q 204. . ' ‘ |
:' - . '0-1 .. 5y * ~
; -". hY .‘." o i
S B \ © BAGELINE  MONTH | MONTH 2 u‘onm 3 )
, .
* ,, GROUP AVEVRAGES FOR THE I3 CHILDREN
" Lh4e asmwuons) -
- _ Figure 2. Figure 2" shows group averages for the fipst 13 children. Percent of
o - o .~ »  .‘eurrect responses, for the group,atre.plotted on the ordinate. The .
o - "Te : -absci_nsa shows baseline measurements, Data for the first 3 months -
ey L ‘ of the self-monitoring phasgn, and ‘folloy(—up measurements.
[ T A L ’ P .
. .;E MC ;- ‘ ; - ‘ A
| a : ; f 4 1 . -




" : ’
Table 1. The age, sex, target sound(s) and treatment format for

the first 13 children in the investigation

»
Group (G)
or T . _
, . "Individidal (1) . Age at Start Target Error
® chila Sex Treatment Grade gf Study Sound (s)
1 ) S G . 3 .79 [s,z] dentalized
2 F G 1 3 8;7 [s,z] dentalized
3 F G ) ' 7;10 [s,2z] dentalized
4 . M G 2 8 - rl w/r
.;.o, 5 M G - 2 8;6 [x] w/r
) . _ -
6 M I 2 ' 7:10 ‘[s,2z] dentalized
(r] w/r
7 F G /' 2 7:1 ) [s,z] dentalized
8 M B I 4 . 10;9 [s,z]  lateralized
9 r N B 2 7;2 | [s,2] dentalizegd
10 . F 5f; 6 T, L2 19 . [s,z] dentalized
B T T T 8;3°  [s,z] lateralized
12 F | | - 6;6 [r] w/r
13 - M Y 2 133 . U [s,z] dentalized




S

Table 2. The grade, sex, target sound (s)

»

- and replication site for children in the replication sites
t
_ _ _ Status at end
+« Child Sex - Grade .____Target Sound (s) ' of. project yr
14 F 2 [s,2] dentalized * %
15 - M 2 [s,z] lateralized _ * Y
16 F 2 [xr w/r . **
- 17 M 2 [s/z] dentalized * % _
g 18 P 2 i [r] Sw/r S L kX ’
¥ 19 M 2 [s,2] dentalized *
20 . M 2 [s2] " dentalized [r] w/r : ** [s,2] *([r]
21. . M 3 [s,z] dentalized _ _ * % 3
22 M 6 [r] w/r ' S . okk .
{ 23 F 2 [s,z] dentalized * - r
I 24 F 2 [s,2] dentalized | *x
oy Aae 25 F 2 [s,z] dentalized ' *
o 0 _ :
' 26 F ﬁ» " [s,2] dentalized ' * %
27 F - 7 [s,z] dentalized _ * % .
28 / F 4 [s,z] dentalized - * %
o 29 F 4 [s,z] dentalized Tk
s 30 M 3 - [s,z] dentalized [r] w/r *
a¥* 3 N M ' 3 [s,2] dentalized ’ * %
’32 . M 2 [s,z] dentalized : k&
33 . - M . 4 ) [s,2] dentalized - *
34 M 3 [s,z) dentalized : *
35 M 2 * [s,2z] dentalized o )/ k%
o 36 M 3 [r] dentalized, . * %
By 37 M 3 \ ~-[r} . dentalized h *x
0 .38 M R 3 [s] dentalized *
39 M 3 (3] dentalized LY kR
40 | F 3 [r] dentalized . * %
” ]
. . . : . . : .
: * in progress but showing measureable improvement o & |
‘K ** successful completion R

Y




