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ABSTRACT 
To examine the relationship between single-word articulation 
proficiency and speech intelligibility of children, the Arizona Ar­
ticulation Proficiency Scale (AAPS; Fudala & Reynolds, 1986) 
and the slngle-word speech intelligibility subtest of the Assess­
ment of Intelligibility of Oysarthrlc Speech (AIDS; Yorkston & 
Beukelman, 1981) were administered to 15 children who were 
receiving speech-Janguage therapy for remedlatlon of articula­
tion or phonological disorders, Conversational speech samples 
were also collected using an interview technique (Evans & Craig, 
1992) and analyzed for speech Intelligibility. Results Indicated 
that a significant moderate positive correlation existed between 
AAPS single-word articulation proficiency scores and AIDS sin­
gle-word speech intelligibility scores. Results also indicated 
nonsignificant positive correlations between AAPS scores and 
conversational speech intelligibility scores and between AIDS 
single-word multiple chOice speech intelligibility scores and con· 
versatlonal speech intelligibility scores. Findings are discussed 
in terms of (a) factors that may account for the magnitude of the 
correlation between articulation proficiency and speech intelll· 
glbility and (b) clinical Implications of these findings. 

ABREGE 
Afin d'examiner le rapport entre I'habilete a articuler les mots­
phrases et I'intelligibillte de la parole chez les enfants, on a 
administre l'Arizona Articulation Proficiency Scale (AAPS; Fudala 
& Reynolds. 1986) et le sous-test d'intelllgibilite de la parole a 
mots-phrases de l'Assessment of Intelligibility of Dysarthric 
Speech (AIDS; Yorkston & Beukelman, 1981) a 15 enfants qui 
recevalent une therapie orthophonique pour remedier a des trou· 
bles d'artlculatlon ou phonologlques. On a egalement recueilli 
des echantillons de conversation norma le au moyen d'une tech­
nique d'entrevue (Evans & Craig, 1992) qui ont ete analyses pour 
en determiner I'intelllgibilite. Les resultats ont montre qu'iI exlste 
une correlation positive moderee significative entre les scores 
d'habilete a articuler des mots-phrases AAPS et les scores 
d'intelligibllite des mots-phrases AIDS. Les resultats ont 
egalement releve des correlations positives non significatlves 
entre les scores AAPS et les scores d'intelligibilite de la conver­
sation normale et entre les scores d'intelligibilite AIDS de mots­
phrases a choix multiples et les scores d'lntelligibilite de la con­
versation normale. Les conclusions sont etudiees en fonction 
(a) des facteurs pouvant expliquer I'importance de la correlation 
entre I'habilete a articuler et I'intelligibilite de la parole et (b) les 
Incidences cliniques de ces conclusions. 
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M
rate measurement of speech intelligibility (i.e., that 

aspect of oral speech-language output that allows a 
listener to understand what a speaker is saying; 

icolosi, Hartyman, & Kresheck, 1996) is a critical 
component for the assessment of children with phonology dis­
orders (Gordon-Brannan, 1994). In 1982, Shriberg and 
Kwiatkowski observed that practicing speech-language patholo­
gists (SLPs) typically make subjective judgements concerning 
the percentage of intelligible words in connected speech as their 
primary measure of speech intelligibility. Since that time, the 
number of methods to measure speech intelligibility has grown 
(e.g., Fudala & Reynolds, 1986; Schiavetti, 1984; Shriberg & 
Kwiatkowski, 1982; Weiss, 1982). Unfortunately, our observa­
tions indicate that many speech-language pathologists are not 

regularly using these methods, but instead are continuing to 
rely on their subjective judgements. The practice of using sub­
jective judgements as primary speech intelligibility measures is 
particularly distressing because they are unreliable in very young 
children (Rvachew, Russell, & Rafaat, 1993) and less stable than 
more objective systematic measures of speech intelligibility for 
children with moderate or severe disordered phonologies 
(Gordon-Brannan & Sugarman, 1994). An exception to this 
tendency to use subjective judgements to describe intelligibility 
occurs when an examiner administers the Arizona Articulation 
Proficiency Scale (MPS; Fudala & Reynolds, 1986) as an ar­
ticulation inventory and as part of the standard scoring proce­
dures obtains an estimate of speech intelligibility. 

The MPS, a test of children's articulation, provides the SLP 

------------------------------------------------------------------- hl A~AJ1.A 19 
REVUE O'ORTHOPHONIE ET O'AUOIOLOGIE. VOL. 23, NO. 1, MARS 1999 W V W' VV VV-



Stimley and Hambrechl 

with an inventory of the consonants and vowels that a child 
produces correctly and a method for estimating the child's speech 
intelligibility. MPS total scores (also known as articulation pro­
ficiency scores) and subsequent estimates of speech intelligibil­
ity are based on the misarticulations that children experience 
and the probable frequency of occurrence in North American 
speech of the misarticulated sounds. MPS total scores and 
speech intelligibility estimates decrease as children experience 
more misarticulations and as these misarticulations occur on 
sounds used with greater frequency in the language (e.g., 
misarticulation of final It/ sounds reduces the total score and 
the speech intelligibility estimate more than misarticulation of 
final /kJ sounds because final It/ occurs four times more often 
in the language than final /kJ). 

Although MPS total scores may range anywhere along a 
continuum from Zero to 100, these scores are not used to esti­
mate speech intelligibility in terms of the percent of words cor­
rectly understood by the listener. Instead of percentages, the 
MPS manual provides a table for interpreting MPS scores into 
descriptive statements about speech intelligibility (e.g., scores 
that range from 85 to 94.5 are interpreted as indicating that 
"speech is intelligible, although noticeable in error," while scores 
that range from 70 to 84.5 are interpreted as indicating that 
"speech is intelligible with eatefullistening"). Although two stud­
ies (Schissel & lames, 1979a, 1979b) concluded that the AAPS's 
sampling technique underestimated the severity of articulation 
disorders and therefore may also underestimate the severity of 
speech intelligibility problems, no study has compared MPS 
performance and its estimate of speech intelligibility with an 
independent objective measure of speech intelligibility. 

One of the few commercially available objective measures 
of speech intelligibility is the Assessment of Intelligibility of 
Dysarthric Speech (AIDS; Yorkston & Beukelman, 1981). Al­
though the AIDS was designed to assess the effects of acquired 
articulation disorders called the dysarthrias on adult speech in­
telligibility, examination of the methods that the AIDS uses to 
collect speech samples (word imitation) and quantify single­
word speech intelligibility (in terms of percent of correct words 
identified by a naive listener) indicates that this test could be 
used to assess the effects of developmental articulation disor­
ders on speech intelligibility. Recent findings of Morris, Wilcox, 
and Schooling (1995) also support the use of similar methods 
with children. Administration and scoring procedures for the 
single-word speech intelligibility subtest of the AIDS may also 
help control several factors known to affect subjective judge­
ments of speech intelligibility. These factors incl ude such things 
as speaking rate, length and complexity of words, and the lis­
tener's familiarity with the participant's articulation patterns and 
topic (Shipley & McAfee, 1992; Yorkston & Beukelman, 1981). 

The primary purpose of this study is to examine the rela­
tionship between articulation proficiency as measured by the 

MPS and speech intelligibility (percent of correctly identified 
words) as measured by the AIDS. The secondary purpose of 
this study is to examine the relationships between these single­
word articulation and intelligibility measures and conversational 
speech intelligibility. 

Method 
Participants 

Participants for this study were 15 children (11 males and 
four females). As shown in Table 1, participants ranged in age 
from four to 10 years (mean = 5.9 years). At the time of testing, 
all participants were enrolled in speech-language therapy for 
articulation or phonological disorders at a university speech­
language clinic. 

To be included in this study, each participant also needed to 
(a) possess normal speech sound discrimination (based on re­
port by the participant's clinician) and (b) pass a pure tone hear­
ing screening test bilaterally at 500, 1000,2000, and 4000 Hz 
at 25 dB. Hearing screening tests were conducted in the same 
rooms in which the experimental protocol would later be ad­
ministered. All participants were also screened to ensure that 
they had the picture naming and word repetition skills needed 
to respond appropriately to the MPS and AIDS stimulus items. 

Procedures 

Each participant was audiotaped as they were administered 
the picture test portion of the MPS and the multiple-choice 
format of the single-word speech intelligibility portion of the 
AIDS by the graduate student SLP assigned to the child in the 
clinic. Administration and scoring of these two tests were con­
sistent with the procedures recommended in the test manuals. 
Standard conversational speech samples between the partici­
pants and their graduate student SLPs were also elicited and 
audiotaped. 

Test presentations were counterbalanced to control for pos­
sible order effects. Half the participants were administered the 
MPS first, and the other half were administered the AIDS first. 
Conversation speech samples were collected after the adminis­
tration of the two tests. Most of the testing and conversational 
speech sampling was completed within a single 50-minute ses­
sion. If testing and sampling were conducted on more than one 
day, the length of time between administrations varied from 
two to five days depending on when the participant's next regu­
larly scheduled therapy session occurred. 

Testing was conducted in a quiet therapy room with both 
the student SLP and the research assistant present. The student 
SLP presented the stimulus items from the tests, while the re­
search assistant transcribed responses to the AAPS stimuli, moni­
tored the administration of the testS, controlled the audio-tape 
equipment, and took contextual notes during the conversational 
speech sample. Conversational speech samples and responses 
to test stimuli were recorded in stereo on a Technics RS-B29R 
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tape recorder using a Sony EMC-155 microphone attached to 
the collar of the participant's clothing and a Sony ECM-150 
microphone placed on a stand on the table in front of the par­
ticipant. 

During the administration of the MPS, participants were 
presented with 48 test items that required participants to name 
pictures and to respond to accompanying questions to elicit 70 
target sounds. Recorded responses were transcribed and subse­
quently scored for correctness of targeted consonants and vow­
els by the research assistant. MPS total scores were determined 
according to the standard procedures and formulae presented 
in the MPS test manual. 

Before the administration of the AIDS, a unique 50-word 
stimulus set for each participant was created. Stimulus sets were 
created by randomly choosing one word from each of the origi­
nal 12-word sets on the AIDS. During the administration of 
the AIDS, participants repeated each of the 50 single-word tar­
gets following the examiners' model. Pointing cues were used to 
prompt the child to say each word at a particular time. This 
cueing procedure was used to allow the research assistant rime 
to turn the tape recorder off during the examiner's presentation 
of the verbal model and then turn it back on to record the par­
ticipant's imitated response. All participants completed this test 
procedure without difficulty. 

Following the administration of AIDS, the first author and 
two graduate students in speech-language pathology, who were 
unfamiliar with the participants (but who were familiar with 
the 600 AIDS words), scored the 15 tapes independently of 
each other. Scoring was completed using the multiple-choice 
format of the AIDS that required listeners to choose single-words 
from 12-item multiple-choice lists that best corresponded to 
the participant's taped productions. Mean AIDS scores for each 
of the 15 children were then calculated based on the three sets 
of listener scores. 

A conversational speech sample was obtained for each child 
using an interview format (Evans & Craig, 1992). Each child 
was given question prompts about his or her family, school, or 
free-time activity (e.g., Are you in school? Tell me about it.). 
Once the topic was introduced, the graduate student examiner 
followed the child's conversational lead. A middle 100 consecu­
tive words were transcribed and scored for speech intelligibility 
(i.e., the percent of words in the sample that were understood 
by the listener) using procedures described in Shipley and 
McAfee (1992). 

Reliability 

Intrajudge and interjudge point-ta-point reliabilities 
(McReynolds & Kearns, 1983) based on four randomly selected 
participants were determined for the MPS. Intra;udge reliabil­
ity was determined by having the research assistant score the 
MPS tapes and then score the four randomly selected tapes 
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again after a period of three weeks. Point-to-point intrajudge 
reliability (based on agreemen t on the occurrence and 
nonoccurrence of target behaviours on a response-by-response 
basis) for the MPS was determined to be 93%. Interjudge reli­
ability was determined by having the second author score four 
randomly selected MPS tapes and then compare these scores 
to the research assistant's first AAPS scores. Point-to-point 
interjudge reliability for the MPS was determined to be 92%. 

Using the point-to-point method and the total method 
(McReynolds & Kearns, 1983), AIDS intrajudge reliabilities 
were determined by having the first author score the AIDS from 
tape and then rescore four randomly selected AIDS tapes after a 
period of three weeks. Total method reliability was obtained by 
summing the smaller scores recorded by this judge for the four 
participants, dividing this sum by the sum of the larger scores 
recorded by this judge for the same participants, and multiply­
ing this quotient by 100. Point-to-point and total method 
intrajudge reliability scores for the AIDS were 86% and 99%, 
respectfully. Given the multiple-choice forced-choice nature of 
the scoring task that AIDS judges perform, the use of the tOtal 
method may more accurately reflect the procedure's true reli­
ability than the use of the point-to-point method. 

Point-to-point and total method interjudge reliabilities for 
the AIDS were determined by having the second author score 
four randomly selected AIDS tapes and then compare these 
scores to the first author's first AIDS scores using the methods 
described above. Point-to-point and total method reliabilities 
for the AIDS were determined to be 80% and 97%. respec­
tively. 

Results 

AAPS total scores, mean AIDS scores (mean percent of words 
correctly identified by three listeners), and conversational speech 
intelligibility scores (percent intelligible words scores) were de­
termined for each participant and are reported in Table 1. 
Pearson Product Moment correlations were calculated on these 
sets of scores to determine if there were relationships between 
the measures. 

Results indicated that there was a moderate positive rela­
tionship between AAPS scores and AIDS single-word multiple­
choice speech intelligibility scores (r = .57, P < .05). Within the 
group, as a participant's articulation proficiency score increased, 
the participant's speech intelligibility score also tended to in­
crease. 

Results also showed the presence of weak positive correla­
tions between AAPS scores and conversational speech intelligi­
bility scores (r = .49, P > .05) and between AIDS single-word 
multiple choice speech intelligibility scores and conversational 
speech intelligibility scores (r", .24,p > .05). These correlations 
between the two single-word measures and the conversation 
measure were statistically nonsignificant. 

------------------------------------------------------------------- hL A.~AJ1.A 21 
REVUE O'ORTHOPHONIE ET O'AUOIOLOGIE. VOL. 23, NO. 1, MARS 1999 W V yo V' VV-



Stimley and Hambrecht 

Discussion Table 1. Identification Information and Performance Scores of each Participant. 

Based on these results, there is a signifi­
cant moderate positive correlation between 
the two measures of single-word speech in-
telligibility used in the study. The strength 
of this correlation indicated that although 
the speech intelligibility estimates obtained 
on the MPS and the intelligibility score 
on the AIDS are related. there are factors 
beyond articulation proficiency (as meas­
ured by the MPS) that influence speech 
intelligibility scores (as measured by the 
AIDS) even at the single word level. 

This moderate correlation supported 
the position stated by Peterson and 
Marquardt (1981) that although articula­
tion proficiency and speech intelligibility are 
related, they are not identical. The correla­
tion between articulation proficiency and 
speech intelligibility in this study was also 
congruent with the recent findings ofMor­
ris et al. (1995) who compared percentile 
scores on the Goldman-Fristoe Test of Ar­
ticulation (GFTA; Goldman & Fristoe. 
1986) to percent intelligibility scores ob­
tained on their modified version of the 
AIDS test called the Preschool Speech In­
telligibility Measure (PSIM: r= .73.p <.01). 

The weaker correlations between both 
of the single-word measures (MPS scores 
and AIDS scores) and the conversational 
speech intelligibility measure (r = .49 and r 

.24, respectfully) are consistent with pre­
vious findings (Healy & Madison, 1987; 
Morrison & Shriberg, 1992: Yorkston & 
Beukelman, 1981). These correlations sug­
gest that there are critical differences be­
tween articulation and speech intelligibility 

PartiCipant 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Means 

Standard 
Deviations 

measures at the single word level and speech intelligibility meas­
ured at the conversational level. SLPs are well advised not to 
rely solely on single-word sampling methods when evaluating a 
child's overall speech intelligibility abilities. If the SLP is inter­
ested in speech intelligibility at the conversational level, the SLP 
would be best served by measuring it in conversation. 

Although both single word to conversational correlations 
were statistically nonsignificant, examination of the relative 
strengths of the correlations is revealing. The correlation be­
tween the MPS score and conversational speech intelligibility 
is slightly stronger than the correlation between the AIDS scores 

Sex 

M 

M 

M 

F 

M 

M 

M 

F 

M 

F 

M 

M 

M 

M 

F 

Age MPS Mean AIDS Conversational 
years Total Score Score Speech 

mean percent Intelligibility 
correctly identified percent intelligible 

words score words score 

4 78.5 60.7 43 

5 83.5 82.0 50 

5 85.5 54.7 67 

8 95.0 94.0 95 

4 79.0 69.3 44 

4 84.0 77.3 55 

9 90.5 90.7 65 

5 90.0 75.3 70 

5 94.0 63.3 81 

4 69,0 46.0 79 

8 87.5 81.3 83 

4 93.5 56.7 76 

5 81.0 58.7 77 

8 87.0 86.7 68 

10 93.0 96.7 98 

5.9 86.1 .72.9 70.0 

2,1 7,2 15.6 16.8 

and conversational speech intelligibility. Perhaps the MPS score 
which is partially based on the frequency of occurrence of the 
misarticulated speech sounds within the language is responsible 
for this slightly stronger correlation. Future research studies that 
examine the relationship between articulation proficiency and 
the intelligibility of conversational speech might be improved if 
articulation proficiency is measured during connected speech 
tasks that attempt to control for the frequency of occurrence of 
speech sounds in the language (such as the MPS sen tence read­
ing test does), 
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Clinical Implications 

Results of this study suggest that if an SLP finds it necessary 
for clinical or administrative purposes to rate children accord­
ing to single-word speech intelligibility based on an objective 
measure of percent of words correctly identified by a listener, 
then the use of a test like the single-word speech intelligibility 
subtest of the AIDS would be an efficien t and reliable method 
of obtaining objective ratings. This portion of the AIDS also 
provides the SLP with information about the severity and the 
nature of a child's speech (articulation-intelligibility) disorder 
that supplements information obtained from the speech sound 
inventory, rather than simply providing confirming evidence of 
the existence of a disorder. 

These results also provide support for the argument that 
SLPs should not attempt to predict conversational speech intel­
ligibility based on these single-word level articulation (AAPS) 
and speech intelligibility (AIDS) performance measures. Sin­
gle-word and conversational production tasks are different and 
warrant independent examination. 
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