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CHAPTER I 

INTRODUCTION 

In the field of speech pathology we are faced with the paradox that 

in the area of so called "functional" articulation problems no clear-cut 

relationship has as yet been established between a dysfunction of audi

tory discrimination ability and functional articulation disorders. "Func

tional articulation disorders" is, in effect, "a loose designation for 

those articulatory defects which cannot be further differentiated due to 

the lack of sufficiently sensitive diagnostic instruments and procedures" 

(Aungst, 1961, p. 1). 

Research which has attempted to determine the relationships be

tween auditory discrimination ability and functional articulation ability 

has yielded equivocal findings. This research has been thoroughly re

viewed by Powers (1957) and by Weiner (1967). But, for example, Travis 

and Rasmus (1931), Reid (1947), Anderson (1949), Kronvall and Diehl 

(1954), Wolf (1959), and Cohen and Diehl (1963) found significant rela

tionships between discrimination and functional articulation problems, 

while Hall (1938), Hansen (1944), Mase (1946), Luterman (1960), and 

Sommers (1962) found no significant relationships. As Van Riper and 

Irwin (1958, p. 25) point out, such equivocal findings may have resulted 

from at least two defects in design: "(l)...our existing tests of speech 

sound discrimination are not testing speech sound discrimination ability 

except in a crude and oblique fashion, and/or (2)...poor discrimination 
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may be only one of many factors important in the case's ability to rec

ognize error-signals in his own speech." 

On the first of these points, it has been hypothesized that the 

correct production of speech sounds depends upon self-monitoring of the 

speech output. Along with the sensory channels of taction and proprio

ception, this self-monitoring process involves an "internal" or "intra-

personal" auditory discrimination--that is, a comparison of one's own 

auditory feedback with an internalized model (Van Riper and Irwin, 1958) 

But the traditional speech-sound discrimination tests are concerned only 

with "external" or "inter-personal" auditory discrimination of sounds, 

presented by another speaker. It is questionable whether these tests 

bear much relationship to the quite different task of monitoring one's 

own speech, which is the presumed basis for adequate speech sound pro

duction in connected speech. Discrimination tests which require the in

dividual to judge his own speech production may prove to be more valid 

in relation to speech sound production than the traditional tests of 

speech sound discrimination (Aungst, 1961, 1964). 

In regard to the second criticism of previous research--the failure 

to take adequate account of the factors which may be important to the 

subject's ability to recognize error-signals in his speech--this appears 

to be at least partially attributable to "certain assumptions which 

should be carefully reexamined in light of what is now known regarding 

the nature of articulation and misarticulation" (McDonald, 1964, p. 164) 

Some of these assumptions are stated in the literature while others may 



be inferred from examination of various designs. 

•̂ Articulatory behavior is consistent within a phonetic context. 

The inconsistency of misarticulations has r^re^y been considered in 

studies of the relationships between auditory discrimination ability 

and articulation ability, but there is now ample evidence that persons 

with functional articulation errors are inconsistent in their misarticu

lation (Amidon, 1941; Roe and Milisen, 1942; Buck, 1948; Spriesterbach 

and Curtis, 1951). According to Locke (1968, p. 115) "Although there 

is growing acceptance of the finding that articulatory responses are 

likely to vary from one phonetic context to the next, there has been 

little recognition of the tendency for repeated productions of a given 

speech sound to vary within a phonetic environment." There are, however, 

ample indications that developing articulatory behavior fluctuates 

freely within short periods of time (Van Riper and Irwin, 1958; Johnson, 

Darley, and Spriestersbach, 1963). As McDonald (1964, pp. 164-5) says, 

"Children do not, as a rule, attain sudden mastery of a complex sound... 

rather, there is a gradual progression from never correct to almost al

ways correct..." The highly inconsistent misarticulation of a given 

speech sound seems less fixed or habituated and more amenable to modifi

cation than the rigidly stereotyped production (Van Riper and Irwin, 

1958). Eventually sound production stabilizes and the degree to which 

variation occurs within a single phonetic context becomes markedly less 

(McDonald, 1964). And, as Locke (op cit, p. 115) indicates: 

For this reason, repeated articulation assessments may be 
more important for the eight- or nine-year old than the long
time misarticulator whose inconsistencies may be chiefly of 



the intercontextual type... The degree of intra-contextual 
consistency may be related to the resistance to extinction 
of error responses...if so, information of potential value 
in estimating severity of misarticulation and formulating 
prognostic statements is presently being ignored. Since 
articulation is bv nature variable or inconsistent, especial
ly in the young child, the test instrument selected should 
permit repeated inter- and intra-contextual observations 
over a longer period of time than that frequently devoted to 
articulation testing. 

Measurement of the amount of inconsistency is now considered an im

portant diagnostic and prognostic variable (McDonald, 1959). 

2. One misarticulation is about like any other. Considerable 

articulation research has been conducted as though this were true. 

Thus, we often find references to the number of misarticulations a child 

produces, but no mention of which or what kind of misarticulations. How

ever, it has been found that some phonemes are more easily discriminated 

than others, and that children differ in their discrimination ability 

according to the sound they misarticulate (Mange, 1953). There is 

evidence tr:at not all sounds of English carry the same kind and amount 

of acouscic information, nor are they perceived in similar ways (Flanagan, 

1965). Listeners use different auditory cues in distinguishing [s] from 

C/^ than differentating [f] and [9] (Harris, 1958). We may perceive our 

productions of various sounds differently, attending primarily to acous

tic cues in monitoring [s] production and tactile feedback in the produc

tion of [0] (McDonald, 1964). It has also been demonstrated that the 

various structures of tnt oral cavity differ in their sensitivity to 

tactile stimulation. .For example, in the production of the tongue-tip 

sound of [t] there may well be more tactile information reported to the 

brain than in [k] (Ringel and Ewanowski, 1965). Again, there are various 



levels and degrees of muscular involvement in the production of the vari

ous speech sounds. For example, the muscular coordinations are much more 

complex m the production of [r] thar in the production of [k] (Van Riper 

and Irwin, 1958). It seems obvious that the misarticulation of a single 

sound may be due to various dysfunctions and that two sounds can be defec

tive for vastly different reasons. Therefore, if we treat each defective 

sound as unique, this should result in more productive research concerning 

misarticulations. 

•̂ The number of defective sounds is the best measure of severity 

of misarticulation. Researchers have occasionally comprised their experi

mental group of only those subjects with severe articulation disorders, 

the criteria of severity being determined by the number of articulatory 

errors in each case's speech. This is a logical approach, but it does 

not go far enough. In the first place it ignores the uniqueness of error 

types. One wonders wnether three distortions in a child's speech is a 

more severe disorder than a single substitution. The work of Wright (1954) 

suggested the more serious error to be a s .Lstitution,' but is it more 

1 Eugene T. :•' Donald (1964, p. loS) elaborntes as follows: "It ap
pears that in learning the complex sounds, many children at first omit 
the sound, then substitute an acoustically and physiologically similar 
sound for it, then distort it, and finally make it correctly. This pro
gression seems to be related to the level of specificity of sensory-motor 
"^unction wn^ch the cniM has attained.. .Thus an 8 year old male of normal 
intelligence whose pred^. linant [s] error is distortion is operating at a 
different developmental level than an 8 year old male of normal intelli
gence whose predominant [s] error is substitution. The distorter is 
achieving a closer approximation of the correct [s] than the substituter, 
suggesting that the distorter is v:\ore responsive to the sensations associ
ated with the movement sequences productive of a correct [s] than is the 
substituter. One mi^nt suspect that a subject's level of sensory-motor 
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serious than three distortions? In addition, can an [/] for an [s] and 

a [g] for an [s] substitution be reasonably considered equally severe? 

It appears from articulatory error studies with large groups of children 

that essentially normal articulatory errors occur commonly ([/] for [s], 

[f] for [9], [t] for [d]) while deviations which may be termed "bizarre" 

([r] for [z], [k] for [1], [p] for [g]) occur rarely (Snow, 1963). The 

employment of research on the statistical frequency of the various ar

ticulatory deviations and a distinctive feature approach suggest that 

not ewery misarticulation should be assigned an equal weighting on a 

severity scale (Jakobson, Fant, and Halle, 1965). It seems highly prob

able that [/] for [s] is a less severe error than [g] for [s], for the 

former substitution differs only in place, whereas in the latter the sub

stituted phoneme differs in voicing, and manner and place of production. 

Presumably, a child producing this kind of bizarre error would have a more 

serious problem, and the intelligibility of his speech may well be less. 

To quote McDonald (1964, pp. 165-6): "Until there is experimental evidence 

to the contrary, children with different predominant error patterns should 

probably not be regarded as belonging to a homogeneous group with respect 

to articulation." 

In view of the above, it would seem that research concerning the re

lationship of auditory discrimination ability to functional disorders of 

articulation should consider (a) the validity of the auditory discrimina

tion measures used, (b) the consistency of articulation, (c) the specific 

development would affect his performance on tasks requiring sensory dis
criminations for fine motor performance. 



phoneme(s) misarticulated, (d) the number of sounds misarticulated, and 

(e) the predominant type of error on each sound. 

Weiner (1967, p. 26) stated the need for a study of "the relation

ship of the ability to distinguish sounds uttered by someone else (ex

ternal model discrimination) to the ability to monitor one's own sound 

production errors, and the relation of both to articulatory proficiency." 

He also mentioned that a study by Aungst and Frick (1964), "while pro

viding an excellent demonstration of the role of self-monitoring of errors, 

unfortunately did not allow for the appearance of the external model dis

crimination factor." In the study by Aungst and Frick (op cit) their 

"Test of Comparison" required subjects to compare their own productions 

to a speech model who they "imitated," by repeating a test word after the 

model and judging whether their own productions or "imitations" were 

"right" or "wrong." There was no judgment of another's speech involved. 

Therefore it was decided by the present author to conduct a similar study 

which would include both self-judgment and judgment of other persons' 

speech for comparative purposes. 

The present study was designed to investigate the possibility that 

proficiency of articulation may be more directly related to the ability to 

judge one's own speech productions as correct or incorrect than to the 

ability to judge as correct or incorrect the speech productions of other 

speakers with similar errors in their speech. 

Null hypotheses 

The null hypotheses for this study were as follows: 

1. Proficiency of articulation bears no relationship to the ability 
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to judge self-articulation of [r]. 

2. Proficiency of articulation bears no relationship to the abil

ity to judge the articulation of [r] by other speakers. 



CHAPTER II 

METHODS AND PROCEDURES 

This chapter will describe the subjects used in this study, the ex

perimental phoneme selected, construction of the experimental tests, 

validity and reliability of the experimental tests, procedures for screen

ing the subjects, procedures for articulation and discrimination testing, 

scoring of the tests, retests, and finally, the experimental design em

ployed. 

Subjects 

The subjects for this study were chosen from the classrooms in the 

public schools of Imperial County, California, from which the speech 

therapists who participated in this study derived their caseloads. The 

speech defective children used in this study were selected by the speech 

therapists to meet the following criteria: (1) they misarticulated the 

[r] sound only; (2) they demonstrated both ^ntracontextual^ and intercon

textual^ consistency in their misarticulation of the [r] sound; (3) they 

had no apparent ornanic abnormalities of etiological significance; (4) 

their chronologic:! age was at least :>even years, and (5) they had normal 

hearing acuity. 

1 In ttns study int'dcontextual refers to comparisons of a child's 
productions of the [rj^ioneme in the same word repeated on two different 
occasions. 

^ In tfiis study intercontextual refers to comparisons of a child's 
productions of the [rj^honeme among words in which it is preceded and/or 
followed by different letters (phonemes) in the different words. 

9 
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Subjects with misarticulations of one speech sound only were chosen 

so that it could be assumed with a fair degree of confidence that the 

child would be responding to his misarticulation of that sound when he 

judged as incorrect his production of a given word. For example, if the 

child had misarticulated more than one sound in a word, the examiner would 

not have been certain to which sound the child was responding. The exam

iner's evaluations also would have been more difficult. The sample was 

further limited to children who misarticulated the same speech sound so 

that test construction could be kept within practical limits and so that 

there might be greater comparability of the results. 

A minimum chronological age of 7-0 was chosen because children young

er that this are (1) less likely to have misarticulations of [r] only; 

(2) they have shorter attention spans and are likely to have more diffi

culty following instructions; and (3) their "defectiveness" may be due to 

developmental factors. 

Oral examination of each child revealed no structural anomalies. All 

the subjects passed a pure-tone sweep-check of hearing at 25 dB (ISO, 1964) 

for the frequencies from 250 to 8,000 cps inclusive in both ears. A child 

was considered to have normal hearing if he responded to all frequencies or 

if he failed to respond to no more than one frequency in one ear. 

A group of subjects with normal articulation was used to comprise 

the upper level of speech proficiency. These subjects were pupils chosen 

at random from the classes of the speech defective subjects. These sub

jects had to demonstrate no speech or hearing problems as determined by 

the same screening tests as the speech defective subjects received. 
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Experimental Phoneme 

The phoneme [r] was chosen because of (1) its clinical frequency, 

and (2) clinicians' reports that it is one of the most difficult phonemes 

to "correct." Its clinical frequency is a concomitant aspect of the dif

ficulty in learning this phoneme. According to McDonald (1964, p. 143) 

"Clinical experience suggests that those sounds which are produced by 

relatively simple sensory-motor patterns are easiest to learn whereas 

those requiring the most complex sensory-motor adjustments are the most 

difficult to learn. For example, if a child misarticulates [k], [g], [s], 

[1], and [r], he might be expected to habituate the correct articulation 

of [k] and [g] more quickly than he would learn the other sounds." 

Test Construction 

Two discrimination tests were administered to each subject. The 

first discrimination test, the Test of Internal Discrimination, was used 

as a combined test (1) of discriiT:ination of the [r] phoneme and (2) of 

consistency of articulation of the [r] phoneme as was suggested as a re

sult of a previous study Dy Aungs*. (1961, p. 77; 1964, p. 83). 

When being used for the latter purpose it is referred to as the Test 

of Intercontextual Consistency of Art'culation. No criterion was used for 

the Test of Intercontextual Consistency of Articulation, because the scores 

derived from its administration were used to constitute the levels in a 

treatments by levels by subjects or mixed design for this experiment. 

This first experimental test is the same as the "Test of Instantan

eous Judgment" used in the previous study by Aungst (1961, pp. 24-28, 36-37, 

84, 86; 1964, pp. 78-84). 
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The second experimental discrimination test--the Test of External 

Discrimination--was constructed especially for this study. The purpose 

of this second discrimination test was to obtain each subject's judgments 

of other persons' speech who have speech errors similar to those of the 

experimental subjects. 

The two discrimination tests each required a different set of judg

ments by the subject, and the two sets of judgments were based upon two 

sets of responses. Specifically, the "internal" judgments and the "ex

ternal" judgments were both based upon the child's responses to a 30-

item picture test. In the first case, the judgments were made immediate

ly after the child uttered each word, while in the second case, the judg

ments were made immediately after the child heard a tape-recorded produc

tion of the same word. 

Only one set of 30 test words was used for both tests. Those words 

were presented in picture form as stimuli to elicit spontaneous productions 

for the Test of Internal Discrimination. 

The 30 test words were chosen in accordance with these criteria: 

they (1) were monosyllabic, (2) contained the [r] phoneme in a different 

phonetic context in each word, (3) could be represented by a picture, and 

(4) were familiar to children in the age-range to be tested. The words 

used are listed in Appendix A. 

For the stimulus items to be used in the tests of internal and ex

ternal discrimination, a black and white line drawing was improvised by 

the investigator, principally from the Warnock-Medlin Basic Word Making 

Cards (1958) and the Bryngelson-Glaspey Speech Improvement Cards (1962) 
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for 29 of the test words and two of the three practice words. For the 

words red and green, colored geometric figures were used from the last 

named source. 

To obtain the stimuli for the Test of External Discrimination, a 

master tape was recorded using three children who had defective [r] 

phonemes only. From a statistical standpoint it was desirable to have 

approximately half of the 30 test words containing defective [r] phonemes, 

and an effort was made to achieve this during the recording of this test. 

The recording was made in isolated areas of two elementary schools dur

ing class time on a Uher Report-L tape recorder. The tape speed was 

7 1/2 inches per second, the maximum speed of this machine. 

The thirty test items were recorded at ten-second intervals, each 

word being preceded by an identifying number which also served as a car

rier phrase, e.g., "Number one: green (pause); number two: tree (pause)..." 

The total running tif e of this tape v/as approximately five and one-half 

minutes. 

Although the stimuli for the two tests were to be presented visually 

to the subjects, 't was necessary to control the time interval between 

each response. >ierefore, a master tape of identifying numbers was re

corded. On this tape only the identifying numbers were recorded at ten-

second intervals. This tape was played on a second tape recorder and was 

allowed to run continuously during the recording of the entire master 

tape for the Test of External Discrimination. The use of the "master 

tape of identifying numbers" for the Test of Internal Discrimination 

will be explained later under Procedures for Articulation and Discrimination 



14 

Testing. 

In order to ascertain those words most definitely pronounced with 

a defective [r] phoneme on the master tape for the Test of External Dis

crimination, it was played before a panel of four speech therapists em

ployed in the public schools of Imperial County, California. The thera

pists all had normal hearing acuity in both ears. The tape was played 

on the Uher tape recorder used to make the recording. The panel listen

ed to the tape in one session in a quiet, isolated room used by the 

speech therapists as an office and meeting place. 

For the master tape of the Test of External Discrimination, the 

judges were instructed: "Put check marks beside those numbers correspond

ing to the words you judge to be misarticulated." The panel was unfamil

iar with the test items, and received no coaching beyond the instructions 

given and a few sample items. The mean number of words judged as mis

articulated by the four judges was 20.5. There was 100 percent agreement 

for 12 of the words and 75 percent agreement for seven of the words mis

pronounced with a defective [r] phoneme. These 19 words are close to the 

judges' mean and were therefore selected as the error words, yielding an 

interjudge agreement score for the 19 words of 91 percent. 

Validity and Reliability 

In order to determine the validity of the Test of External Discrim

ination the investigator, who has normal hearing acuity, judged the tape 

and his judgments were compared item by item with those 19 words chosen 

by the judges as the error words for the test, yielding 83.33 percent 

agreement. 



15 

In order to determine the reliability of the Test of External Dis

crimination it was administered and readministered 26 times, and a Pear

son product-moment coefficient of .77 was obtained from the test-retest 

scores. 

In order to determine their reliability as judges, the four thera

pists each judged the tape on two separate occasions, and the items of 

their first judgments were compared individually item by item with those 

of their second judgments, yielding agreements between the two sets of 

judgments for the four judges of 86.67, 86.67, 80.00, and 73.33 percent, 

respectively. 

Procedures for Screening 

The screening was done with the Bryngelson-Glaspey (1962) test cards 

which were considered sufficient to identify those children with defec

tive phonemes in addition to the [r] phoneme and to determine the intra-

contextual consistency in articulation of the [r] phoneme. The procedure 

amounted to a re-screening by the therapist who screened the child with 

these test cards initially at the beginning of the school year and who 

was now familiar with his speech problems. Children with additional de

fective phonemes or children who were not consistent in their misarticu

lation of the [r] phoneme within the [r] words between the first and sec

ond screening tests--i.e., they lacked intra-contextual consistency of 

articulation of the [r] phoneme--were eliminated from the study at this 

point. At least one of the six possible [r] errors in the first screen

ing had to be repeated in the second screening. (See Appendix B.) 

Procedures for Articulation and Discrimination Testing 
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For all subjects, testing was done by their speech therapist in 

one, half-hour session. 

Half of the subjects were given the Test of Internal Discrimination 

first. Then these subjects were given the Test of External Discrimina

tion. The rest of the subjects were given the tests in reverse order as 

a control for order effects for the two experimental tests. The Test of 

Internal Discrimination also served as the articulation test (the Test 

of Intercontextual Consistency of Articulation). This test was used to 

dichotomize the speech defective subjects for this experiment and was 

discussed under Test Construction and is also discussed under Experimental 

Design. 

Before the combined tests of articulation and internal auditory dis

crimination, the test administrator showed the subject each of the thirty 

test pictures plus three practice pictures and named them for him. After 

practicing with the three practice pictures the subject listened to the 

recording of the identifying numbers for this test over the tape recorder. 

When he heard each number, the subject namea the corresponding picture. 

If the subject did not respond with the desired word, the administrator 

stopped the tape !̂ '.-corder, rewound the tape to the beginning of that 

particular interval (so that the number could be heard again), asked a 

"starter" question (a question aimed at eliciting the desired word), and 

then asked the subject t': repeat the desired word when he heard the num

ber. If the subject did not respond with the desired word following the 

"starter" question, the administrator said the word and asked the sub

ject to repeat it when he heard the number. 
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After he said each word the subject reported orally to the admin

istrator his instantaneous judgment of his own production by saying 

"right" or "wrong." The instructions for this and the other test are 

shown in Appendix C. 

On the test blank, the administrator recorded his own "instantan

eous" judgment of the subject's production of the [r] phoneme within the 

test word, as well as the subject's judgment of his production. 

Before the Test of External Discrimination, the test administrator 

showed the subject each of the 33 pictures and named them for him. After 

practicing with the three practice pictures the subject listened to the 

pre-recorded tape on which were recorded the thirty test words in exact

ly reverse order from that which the child followed on the Test of Internal 

Discrimination. The subject heard these stimulus words over the tape 

recorder as he viewed each picture presented in the same sequence. He 

judged each word right after he heard it, and his judgments were recorded 

on the test blank by the test administrator. 

Scoring 

The subject's articulation score was the number of words judged by 

the test administrator to be said by the child with a good [r] phoneme. 

The subject's discrimination score on the Test of Internal Discrim

ination was the number of agreements between his judgments and the judg

ments of the test administrator. For the Test of External Discrimination, 

the subject's answers were compared with the scoring key (which was de

termined by the four judges) and his score was the number of agreements 

of his judgments with the scoring key. 
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Retests 

"Retests" of the Test of External Discrimination were achieved by 

asking the test administrators to judge tre taped test themselves each 

time they administered the test to a subject and scores obtained in two 

different test sessions were paired for the test-retest scores. A total 

of 26 "retests" we^e achieved in this manner. Tte purpose of the "re

tests" was to determine the reliability of the tests. The combined Test 

of Intercontextual Consistency of Articulation and Test of Internal Dis

crimination could not be retested, since such a retest involves two 

variables: (1) production of the test words and (2) instantaneous judg

ment of those productions; that is, a test-retest reliability coefficient 

for these tests could not indicate the stability of the judgments only, 

but would be affected by the stability of articulation as well. There

fore, estimates of reliability were computed using Kuder-Richardson 

Formula 21 (Guilford, 1956) and the scores for all subjects. 

Experimental Design 

This study has a treatments by levels by subjects, or mixed design. 

There are three treatments, A^.Ao, and A^. A^ is the Test of Intercon

textual Consistency of Articulation, A2 is the Test of Internal Discrim

ination, and A3 is the Test of External Discrimination. There are three 

levels in this design, comprising the experimental groups G., G^, and G^. 

G-j comprises the "normal" (no articulation errors) aroup, .vhile the otner 

two groups, G2 and G3 form a dichotomy of two levels of articulation dis

ability, G2 being the group higher in articulation ability and G^ Dein;; 

the group lower in articulation aoility. 



19 

The scores for treatments A and A were derived from the same 

test so there is no problem with order effects between them. An effort 

was made to eliminate any systematic effects due to order or sequence 

between this combined test pair (A^ and A2) and the third test (A.,) by 

randomly selecting half of the subjects to receive the treatments in 

one order with the other half of the subjects receiving the treatments 

in the reverse order. 

The experiment is considered to have a mixed factorial design 

(Lindquist, 1956), because some of the treatment comparisons are inter-

subject--among subjects grouped on the basis of articulation ability--

and some of the treatment comparisons are intra-subject--between subjects 

and experimental treatments, and it is not known a priori whether speech 

articulation is related to auditory discrimination. Speech articulation 

was introduced primarily in order to study the interaction between the 

two factors, rather tnan to make possible a more precise estimate of the 

"main" effects of the auditory discrimination tests. 

Because the speech defective subjects nad received almost a full 

school year of speech therapy before administration of the treatments, any 

difference in the neans of the criter on measures for these two (high and 

low) groups may have been negated. 

The danaer of retaining the null hypothesis when it is false is 

considered, in light ot .e above, to be fairly high. On the other hand 

this experiment is of the exploratory type, and it would be undesirable 

to reject a true null hypothesis and create a false lead for further re

search. Therefore it was decided by this author to make the region of 
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rejection begin at the one percent point in the ^-distribution. 



CHAPTER III 

RESULTS AND DISCUSSION 

The present study was designed to examine the relationships among 
- • 

three variables: 

1. Consistency of articulation, as determined by: 

a. a test-retest comparison of six words containing the [r] 

phoneme, requiring as the criterion that at least one of the test-retest 

pairs be pronounced alike. 

b. a test of articulation which determines the number of cor

rect productions of the [r] phoneme among 30 "[r] sound words," with the 

test administrator's judgments as the criterion. 

2. Self or "internal" auditory discrimination as determined by the 

number of correct judgments by the subject on a specially-constructed 

test, witn the test administrator's judgments as the criterion. 

3. Discrimination of others' speech or "external" auditory discrim

ination as determined by the number of correct judgments by the subject 

on a specially-constructed test, with a scoring key used as the criterion 

The derivat on of numerical scores for each of these variables is 

explained in detail in the preceding chapter. The raw data may be found 

in Appendix D, with the exception of the data for l.a. above, for which 

no data are recorded since this is merely a screening test used in the 

selection of subjects. 

Test-Retest Reliability 

The scores ""or the Test of External Dscrimination obtained for the 

21 
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test administrators at one testing session .were correlated with the scores 

obtained for the test administrators at*a second administration and a to

tal of 26 paired scores were obtained. A Pearson product moment coeffi

cient of correlation was computed. The Test of Intercontextual Consistency 

of Articulation and the Test of Internal Discrimination were not readmin

istered (see preceding chapter); therefore, an estimate of their reliabil

ity was computed using Kuder-Richardson Formula 21 (Guilford, op cit). 

Table I shows the reliability coefficients for the three tests. A 

reliability coefficient of .77 was obtained for the Test of External Dis

crimination, a reliability coefficient of .94 was obtained for the Test 

of Internal Discrimination, and a reliability coefficient of .96 was 

obtained for the Test of Intercontextual Consistency of Articulation; 

these coefficients were all significant at the .01 level of confidence. 



TABLE I 

TEST-RETEST RELIABILITY COEFFICIENTS 
FOR THE THREE TESTS UNDER STUDY 

VARIABLE RELIABILITY COEFFICIENT 

23 

Test of Intercontextual 
Consistency of Articulation r = .96* 

Test of Internal 
Discrimination r = .94^ 

Test of External 
Discrimination r = .77 * • 

* Significant at the .01 level of confidence; 
N = 30, df = 28. 

** Significant at the .01 level of confidence; 
N = 26. df - 24. 
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Articulation and Discrimination 

Table II shows the Pearson correlations between consistency of ar

ticulation and the two tests of discrimination, with the correlations 

obtained for the total speech defective sample and also for the half of 

the sample which was lower-in articulation ability. It may be seen that 

the articulation test correlated .94 with the Test of Internal Discrimi

nation administered to all the speech defective subjects, .91 with the 

same test administered to the half of this group lower in articulation 

ability, .17 with the Test of External Discrimination administered to 

all the speech defective subjects and .02 with the same test administered 

to the half of this group lower in articulation ability. The correlations 

between the Test of External Discrimination and the Test of Intercon

textual Consistency of Articulation were not significant, but the correla

tion between the Test of Intercontextual Consistency of Articulation and 

the Test of Internal Discrimination were significant at the .01 level of 

confidence. 
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TABLE II 

CORRELATIONS BETWEEN ARTICULATION TEST SCORES 
AND TWO TESTS OF DISCRIMINATION 

Discrimination Test Correlated 
with Articulation Test 

Test of Internal Discrimination 
for all speech defective subjects .94* 

Test of Internal Discrimination 
for low articulation group .91* 

Test of External Discrimination 
for all speech defective subjects .17 

Test of External Discrimination 
for low articulation group .02 

* Significant at the .01 level of confidence; 
N = 32, df = 30. 
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Analysis of Main Effects and Interaction 

Table III presents the analysis of variance for the main effects 

of levels of articulation ability, the main effects of treatments, and 

the interaction among these variables. It may be seen that the F_-ratios 

of 74.64 for levels of articulation ability, 11.03 for treatments, and 

35.33 for interaction are all significant at the one percent level of 

confidence. 

TABLE III 

ANALYSIS OF VARIANCE FOR MAIN EFFECTS AND INTERACTION 

Source df S.S M.S. 

Among Subjects 

Among Groups (G) 

Residual I 

Witfiin Subjects 

Among Treatnients (A) 

Interaction 'AxG) 

Residual II 

41 5,334.13 

4,229.15 2,114.58 74.64* 

39 1,104.98 

84 3,23:-. 00 

295.44 

4 1,892.33 

78 1,044.23 

28.33 

147.72 11.03* 

473.08 35.33* 

13.39 

Total 125 8,566.13 

* Significant at the one percent confidence level 
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The Simple Main Effects Among Treatments 

The general means for the articulation test and the two discrimi

nation tests are as follows: (1) Test of Intercontextual Consistency 

of Articulation (A^), 20.81; (2) Test of Internal Discrimination (A2), 

21.86; (3) Test of External Discrimination (A3), 18.21. 

Table IV shows the simple main effects among the articulation test 

and the two discrimination tests by presenting the differences between 

their general means along with the critical difference value of 2.13 for 

the .01 level of confidence. It may be seen that the overall difference 

between the articulation test and the Test of Internal Discrimination 

(A1-A2) is non-significant since it is less than the critical difference 

while the overall differences between the articulation test and the Test 

of External Discrimination (A1-A3) as well as between the two auditory 

discrimination tests (A2-A3) are significant at the one percent confi

dence level, since they both exceed the critical difference value. 

TABLE IV 

DIFFERENCES AMONG TREATMENTS 

A l 

A2 

f • 

A2 

1.05 

1 

A3 

2.60* 

3.65* 

C. D. = 2.13 

* Exceeds Critical Difference 
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The Simple Main Effects for Levels of Articulation Ability 

The general means for the three articulation groups are as follows: 

(1) normals (GJ, 26.21; (2) speech defectives relatively high in articu

lation ability (G2), 22.24; (3) speech defectives relatively low in ar

ticulation ability (G3), 12.43. 

Table V shows the simple main effects among the articulation groups 

by presenting the differences between their general means along with the 

critical difference value of 3.09 for the .01 level of confidence. It 

may be seen that all differences exceed the critical difference, so all 

differences are significant at the one percent confidence level. 

TABLE V 

DIFFERENCES AMONG LEVELS 

G2 

C. D. 

02 

3.97 

= 3.09 

h 

13. ;8 

9.81 

All differences exceed the 
critical difference 
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Interaction 

The cell means for this experiment are as follows: articulation 

ability of normals (A^G^), 30.00; articulation ability of speech de

fectives relatively high in articulation ability (A^G2), 24.21; articu

lation ability of speech defectives relatively low in articulation a-

bility (A^G3), 8.21; internal auditory discrimination of normals (A2G1), 

30.00; internal discrimination of speech defectives relatively high in 

articulation ability (A2G2), 24.21; internal discrimination of speech 

defectives relatively low in articulation ability (A2G3), 11.36; exter

nal auditory discrimination of normals (A3G1), 18.64; external discrim

ination of speech defectives relatively high in articulation ability 

(A3G2), 18.29; external discrimination of speech defectives relatively 

low in articulation ability (A3G3), 17.71. 

Table VI shows the interaction among articulation ability and inter

nal and external discrimination ability; and among the three levels of 

articulation ability by presenting the differences among their cell means 

along with the critical difference value of 3.84 for the .01 level of 

confidence. It may be seen that all the differences exceed the critical 

difference and are therefore significant at the one percent confidence 

level except between the following: articulation ability and internal 

discrimination ability for (1) the normals (A1G1-A2G1), (2) the speech 

defectives relatively high in articulation ability (A1G2-A2G2). and (3) 

the speech defectives relatively low in articulation ability (A-|G3-A2G3); 

and between external discrimination ability and each level of articula

tion ability (A3G^-A3G2, A3G^-A3G3, and A3G2-A3G3). 



TABLE VI 

DIFFERENCES AMONG CELLS 

30 

AlGi 

A1G2 

A1G3 

A2G1 

A2G2 

A2G3 

A3G1 

A3G2 

A1G2 

5.79 

A1G3 

21.79 

16.00 

A2G1 

.00* 

5.79 

21.79 

A2G2 

5.79 

.00* 

16.00 

5.79 

A2G3 

18.64 

12.85 

3.15* 

18.64 

12.85 

A3G1 

11.36 

5.57 

10.43 

11.36 

5.57 

7.28 

A3G2 

il.71 

5.92 

10.08 

11.71 

5.92 

6.93 

.35* 

A3G3 

12.29 

6.50 

9.50 

12.29 

6.50 

6.35 

.93^ 

.58^ 

C. D. = 3.84 

* Not significant at .01 level 
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Discussion 

The following is a discussion of the results presented In the pre

ceding section. 

Reliability of the Tests 

The reliability coefficients shown in Table I indicate that one of 

the three tests used in this study yielded reliable measures (external 

discrimination, r̂  = .77) and that the other two of the tests yielded 

highly reliable estimates of reliability (Internal discrimination, jr = 

.94; consistency of articulation, r. = .96). These correlations were all 

significant at the .01 significance level. The estimated £ = .94 for 

Internal discrimination compares favorably with the estimated reliabil

ity coefficient obtained for this test (r. = .90) in a previous study by 

Aungst (1961, p. 44; 1964, p. 82), who, as did the present author, used 

Kuder-Richardson Formula 21 (Guilford, op cit). 

Articulation and Discrimination 

The significant correlation between the articulation test and the 

Test of Internal Discrimination suggests that the abilities tested by 

this test of auditory discrimination are related to the proficiency of 

articulation of the [r] phoneme. The low and non-significant correla

tion between the articulation test and the Test of External Discrimina

tion suggest that the ability tested by the Test of External Discrimi

nation is not related to the proficiency of articulation of the [r] 

phoneme. 

The high correlation obtained between the articulation test and 

the Test of Internal Discrimination, as opposed to the low correlation 
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between the articulation test and the Test of External Discrimination 

might be at least partly attributed to the manner in which these tests 

were constructed (see Test Construction in previous chapter). Although 

both discrimination tests used the same test words, there was a closer 

relationship between the test of articulation and the Test of Internal 

Discrimination due to the fact that the test administrator's evaluation 

of each oral production (by the examinee) yielded a measure of the con

sistency of articulation and also served as the criterion for scoring 

the child's instantaneous judgment. Thus high correlation appears to 

be a built-in feature between the articulation test and the Test of In

ternal Discrimination, and this tends to cast doubts on the validity of 

the test results. 

Interaction Effects for Treatments 

From an inspection of the simple effects for treatments as revealed 

in Figure I it can be seen that those normal in articulation ability (G-j) 

and the near normal ('02, those speech defect-ves relatively high in ar

ticulation ability) perform better in self discrimination than in dis

criminating errors in the speech of others as tested in this study, while 

those low in artuulation ability (G3, are poorer in self discrimination 

than in discriminating errors in the speech of others. However, trans

formations of the raw scores for the discrimination tests, basing the 

scores on the averages of correct responses obtained by a group of judges, 

might well result in a more accurate comparison between the tests, be

cause the "right" words in the Test of External Discrimination were chosen 

by a pane^ of judges (speech therapists) who could not agree on more than 
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Fig. 1. - Interaction of treatments and levels 

25 of the 30 test words. (Twenty-five was the mode and approximate mean 

and median for the judges.) 

There is a significant mean difference in the discrimination tests 

for all the groups. However, since the two discrimination tests are not 

testing the same thir.g, it is questioriaole whether a valid comparison 

between them can be nade. 

The Interaction Effects for the Test of Internal Discrimination 

The slum''leant interaction effects for the Test of Internal Dis

crimination justifies rejection of the first null hypothesis which stated 

that proficiency of articulatior; bears no relationship to the ability to 

judge self articulation of [r]. This finding indicates that there is a 

difference in self discrimination ability among all the levels of 
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articulation ability, and this information together with an inspection 

of Figure I indicates that for the groups tested, the better they are 

in articulation ability the better they are likely to be in self dis

crimination ability. 

The Interaction Effects for the Test of External Discrimination 

The non-significant interaction effects among levels of articula

tion ability (normal, high, and low) for the Test of External Discrimi

nation (see Figure I) prevents rejection of the second null hypothesis 

which stated that proficiency of articulation bears no relationship to 

the ability to judge the articulation of [r] by other speakers. This is 

a somewhat surprising finding in this study, as it indicates that dis

crimination of the speech of others, as tested in this study, is done 

equally well by normals and those both high and low in articulation abil

ity who are similar to the subjects used in this study. The fact that 

these experimental subjects had received nearly a full school year of 

speech therapy before the study ma> possibly account for this finding, 

since tne subjects presumably had received auditory training including 

listening for errors in the speech of others. Also, notice in Figure I 

that the differences, though insignif cant, are in the same relationships 

to each other as the significant differences for the Test of Internal 

Discrimination. 

Recommendations for Furt'er Research 

The findings of this study indicate the following suggestion for 

further research: a follow-up study needs to be done to complement this 

study by testing the external auditory dlsc-lmlnation ability of a 
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similar group of speech defective children who have not yet had any 

speech therapy, in order to validate this part of the results. 



CHAPTER IV 

SUMMARY AND CONCLUSIONS 

Impaired auditory discrimination of speech sounds has been sug

gested as an important etiological factor in "functional" articulation 

defects. However, research which has attempted to determine the rela

tionships between speech articulation ability and auditory discrimina

tion ability has shown equivocal results. Such results may have been 

due to the use of inappropriate assumptions, tests, and procedures. 

Purpose 

The present study was designed to Investigate the null hypotheses 

that (1) proficiency of articulation bears no relationship to the abil

ity to judge self articulation of [r]; and (2) proficiency of articula

tion bears no relationship to the ability to judge the articulation of 

[r] by other speakers. 

Procedure 

The screening test used in this study was a test using the Bryngelson-

Glaspey (1962) Test Cards. 

The three experimental tests used in this study were: 

"•• Test of :nternal Discrimination: a test of the subject's 

ability to judge as correct or incorrect at the time of pro

duction his own productions of [r] in single words. 

2. Test of External Dlscrijnjin^ti^ a test of the subject's 

ability to judge as correct or incorrect the recorded produc

tions of [r] in single words by children who misarticulate 

Lr] only. 

36 
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3. Test of Intercontextual Consistency of Articulation: this 

test is the same as the above defined Test of Internal Discrim

ination which serves the additional function of providing an 

in-depth study of the consistency of articulation of [r] among 

30 words, each containing [r] in a different phonetic context. 

These three tests were administered to 42 children who were between 

seven and ten years of age, 28 of whom exhibited "functional" articula

tion defects of the [r] phoneme only and 14 of whom had nondefective or 

"normal" speech. 

For the screening test the subject named 48 pictures representing 

48 test words containing 13 English consonants including the [r] and 

three [r] blends. Intracontextual consistency was indicated with this 

test by repeating it after a number of months, but within the same school 

year. 

For the Test of Intercontextual Consistency of Articulation and the 

Test of Internal Discrimination Ability, th^ subject named 30 pictures 

representing 30 test words all containing [r]. Immediately after he 

said each word, the subject told the test administrator whether he thought 

he had said the wo^ d "right" or "wrong." For the Test of External Dis

crimination, the subject listened to the same 30 test words as in the 

two tests above, wMch were played on a tape recorder in reverse order 

from the other two tests and judged whether each word was said "right" 

or "wrong." 

Results 

The r e l i a b i l i t y coeff ic ients indicated that the discrimination tests 
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used in the present study were reliable measures, with a test-retest 

reliability of .77 for the Test of External Discrimination and a test-

retest reliability estimate of .94 for the Test of Internal Discrimi

nation Ability. The Test of Intercontextual Consistency of Articulation 

had a test-retest reliability estimate of .96. All of these reliability 

coefficients were significant at the .01 level of confidence. 

The correlations of .94 and .91 between the articulation test and 

the self discrimination test administered to all the speech defective 

subjects and to the half lower in articulation ability were significant 

at the .01 level of confidence, while the correlations of .17 and .02 

between the articulation test and the "external" discrimination test ad

ministered to all the speech defective subjects and to the half lower in 

articulation ability were low and non-significant. 

The mean differences in the discrimination tests for all levels of 

articulation ability are significant at the one percent confidence level, 

but validity of the test comparison is questionable. 

The mean differences among all levels of articulation ability for 

the Test of Internal Discrimination were significant at the one percent 

confidence level, enabling rejection of the first null hypothesis, and 

indicating a positive relationship between articulation ability and self 

discrimination ability. 

The mean differences among all levels of articulation ability for 

the Test of External Discrimination were non-significant so the second 

null hypothesis could not be rejected, but this is possibly due partly 

to the fact that the speech defectives had received nearly a school year 



39 

of speech therapy before the test was administered. 

Conclusions 

The conclusions stated here are based upon the subject samples and 

the tests used in the present study. Any generalization from these con

clusions should be made with caution until supported or rejected by fur

ther research. 

Within the limits of the present study, the following conclusions 

may be drawn for children who misarticulate [r] and who are seven years 

of age or older: 

1. There is no difference In the discriminability of the speech 

of others among those more or less consistently defective in articula

tion ability and those with normal speech. 

2. Self discriminability is poorest for those more consistently 

defective in articulation ability, better for those less consistently 

defective in articulation ability, and best for those whose articulation 

ability is normal. 

3. Those less consistently defective in articulation ability 

(i.e., the near normals) and those normal in articulation ability are 

better in self di scnminabil i ty than m the discriminability of the 

speech of others. 

4. Those more consistently defective in articulation ability are 

poorer in self discrinnar 11 ity than in the discriminability of the 

speech of others. 
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APPENDIX A 

Test Items for the Tests of Discriminat 1 on 

Practice Items: 

Test Items: 

Order of Items 
for the Test 
of Internal 
Discrimination 

A. pear 
B. red 
C. crown 

1. scarf 
2. rock 
3. arm 
4. harp 
5. roof 
6. fire 
7. earth 
8. heart 
9. rat 

10. three 
11. rake 
12. dress 
13. horse 
14. broom 
15. deer 
16. girl 
17. bear 
18. card 
19. prune 
20. crib 
21. fork 
22. rose 
23. rug 
24. cars 
25. frog 
26. church 
27. George 
28. barn 
29. tree 
30. green 

Order of Items 
for the Test 
of External 
Discrimination 

A. pear 
B. red 
C. crown 

1. green 
2. tree 
3. barn 
4. George 
5. church 
6. frog 
7. cars 
8. rug 
9. rose 

10. fork 
11. crib 
12. prune 
13. card 
14. bear 
15. girl 
16. deer 
17. broom 
18. horse 
19. dress 
20. rake 
21. three 
22. rat 
23. heart 
24. earth 
25. fire 
26. roof 
27. harp 
28. arm 
29. rock 
30. scarf 



APPENDIX B 

SPEECH RECORD BLANK, REVISED EDITION 
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NAME. .SEX. • AGE GRADE. 

gC3100L TEACHER. .DATE. 

Bt sure to read direcUms before giving Ust. RETEST DATE . 

KEY: Mark substitutions with sound substituted; omissions (-); indistinct (ind.) 

CARD CHECK WORDS 

1. Sun, bicycle, bus 

2. spoon, star, squirrel 

3. lipper, scissors, hose 

4. thumb, toothbrush, teeth 

•5. three, feather, wreath 

6. record, carrot, car 

7. tree, ice cream cone, drum 

8. lamb, balloon, ball 

9. airplane, clock, glasses 

10. jacic-in-the-box, magician, orange 

I I . chair, matches, watch 

12. shoe, flashlight, fish 

13. kite, chickens, snake 

14. goat, tiger, pig 

15. fork, elephant, knife 

16. Vacuum, envelope, stove 

• 

TEST I 

I 2 3 COMMENTS 
RETEST 

I 2 3 

1 
1 

1 

*SitueJew nouns begin or end in a voiced Ih. feather is the only word illustrating this sound. To test an initial voiced th have the child 
">i "Zjftu is a feather." To Ust a final voiced Ih show him Picture Card 104 and ask what the mother is going to do {bathf the baby). 
OiNi-s. r. * Co. 
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APPENDIX C 

Test Instructions 

Test of Internal Discrimination 

Today we're going to see if you can tell which words you say right-

with a good [r]* sound--and which words you say wrong. But first, look 

at these pictures while I name them for you. In a few minutes I'm go

ing to ask you to look at them again and name them for me. 

(SHOW PICTURES.) 

Now I am going to play a recording for you. You will hear a teach

er saying some numbers. Right after you hear each number, I want you to 

name the picture on top of the pile. Right after you name the picture, 

tell me whether you think you said the word the right way--with a good 

[r] sound--or a wrong way. Then turn over the picture and wait guietly 

for the next number. 

Wait for the teacher to say tne number. Then name the picture. 

Then, when I look up, say "right" jr "wron'j." Then turn to the next pic

ture. Do you have any questions? Do you understand what to do? Let's 

practice a few wo'ds first. 

Test of External jiscrimination 

We are going to see if you can tell which words spoken by someone 

else are said r1ght--witn a good [r] sound and which words are said 

*In the oral presentation of these instructions, the designation 

"[r]" was pronounced [̂ J rather than [ar]. 
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wrong 

You are about to hear a recording of these words. You will hear 

someone say a number, and then you will hear a pupil say a word. Look 

at the pictures and listen to see if the pupil said the word the right 

way--with a good [r] sound--or a wrong way. Listen carefully to each 

word. Then tell me "right" or "wrong." Then wait for the next word. 

Do you have any questions? Do you understand what to do? Let's prac

tice a few words. 

(SHOW THE PRACTICE CARDS AND SAY THE PRACTICE WORDS TO THE CHILD, 

MISPRONOUNCING RED AS "WED." IF HE FAILS TO IDENTIFY IT AS "WRONG," 

POINT OUT THE ERROR.) 
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THE RAW DATA 

Scores for the Speech Defective Subjects 

47 

Subject 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Sex 

m 
f 
f 
m 
m 
f 
f 
m 
m 
m 
m 
m 
m 
f 
m 
m 
f 
f 
m 
m 
f 
m 
m 
m 
f 
f 
m 
m 

Age 

7 
7 
9 
7 
7 
10 
9 
9 
7 
7 
8 
8 
9 
8 
7 
7 
7 
8 
7 
8 
7 
7 
8 
7 
7 
7 
8 
7 

Test 
Order 

1 
2 
2 
1 
2 
2 
2 
1 
1 

2 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 
1 
2 
1 
2 
1 
1 
1 
1 

Articu
lation 

29 
27 
27 
26 
26 
25 
25 
24 
23 
22 
22 
21 
21 
21 
17 
16 
15 
14 
14 
12 
12 
09 
03 
03 
00 
00 
00 
00 

Internal 
Discrim. 

28 
27 
25 
26 
27 
25 
25 
24 
23 
24 
21 
24 
20 
20 
30 
19 
15 
22 
14 
11 
12 
14 
03 
04 
09 
06 
00 
00 

External 
Discrim. 

14 
24 
21 
13 
15 
18 
18 
18 
19 
21 
16 
19 
23 
17 
18 
19 
19 
12 
19 
19 
12 
23 
13 
16 
19 
16 
22 
21 

^ , 
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APPENDIX D (Continued) 

Scores for the Normal Articulation Subjects 

Subject 
Number 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

Sex 

f 
m 
f 
ni 
m 
m 
m 
m 
f 
m 
f 
m 
f 
m 

Age 

9 
7 
10 
7 
7 
8 
8 
7 
8 
8 
7 
8 
7 
7 

Test 
Order 

2 
1 
2 
1 
2 
2 
2 
1 
2 
2 
1 
1 
1 
1 

Articu
lation 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

Internal 
Discrim. 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30. 

> 

External 
Discrim. 

20 
16 
16 
21 
19 
16 
18 
14 
20 
23 
25 
17 
19 
17 

• 


