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CHAPTER I 

INTRODUCTION 

Differential diagnosis of articulation defective children 

often reveals that there is more than a production or o utput 

deficit. The child may a lso have difficulty decoding the 

info rma tion he receives through the auditory or input channels . 

This problem may be manifested by difficulties in auditory 

discrimination of speech sounds . In 1931, Rasmus and Travis 

reported that speech defectives of every age level made more 

errors than normals on an auditory discrimination task . 

Aungst and Frick (1964) state that children who perform 

poorly on auditory discrimination tests are more likely to 

have articulation errors. However, Winitz and Bellerose 

(1967) found that in 11 of 15 studies done between 1931 and 

1943 concerning differences between articulation and auditory 

discrimination, researchers found that as articulation errors 

increased, discrimination errors decreased. But these authors 

state that there should be a positive rather than a negative 

correlation if poor articulation is due to poor auditory cues . 

Locke (1970) reported that children did not misarticulate the 

same phonemic contexts that they misperceived . The research 

which consider s the relationship between auditory discrimination 

and articulation abilities is inconclusive. Therefore, if a 

relationship exists between the perception of speech sounds 

and the production of speech sounds , this relationship should 

be verified through research . 

- 1-
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Perhaps the research concerning the relationship between 

auditory discrimination and a rticulation ability is inc on

clusive because the instruments used to measure these para

meters of behavior do not adequately evaluate the child ' s 

abilities because the test items are not relevant to the 

child ' s phonological or auditory experiences . Through the 

analysis of the Thorndike-Lorge word lists, Griffith and 

Miner (19 7 3) have shown phonetic conte xts rank o r der the m

selves according to their frequency of occurrence in the 

English language . In the same study , they found that nine 

of the commonly used ar t iculation tests did not test the 

phonetic contexts which occur most frequently in the langu 

a ge . Therefore, the articulation tests are not testing 

phonemes in the contexts in which the child most frequently 

uses them. It is possible that these tests are not as 

relevant to the child ' s phonological experiences as they 

could be . 

It is logical to assume tha t words which are spoken most 

frequently a re those which are heard most frequently by the 

listener. Therefore , it wou l d be assumed that the same rank 

order of phonetic contexts would exist for the input channel 

of communication as well as for the output channel or pr o

duction. If one were to test audi tory discrimination 

abilities, the most frequently perceived phonetic contexts 

would b e of most importance in testing . 
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None of the authors of the most commonly used auditory 

discrimination t e sts have selected test i terns ac,::ording to 

the frequency of occurrence of · phonetic contexts . Words 

used as discrimination items for the Goldrnan-Fristoe

Woodcoc~ Test of Auditory Discrimination were chosen from an 

undefined recognition vocabulary for children and according 

to ease of depiction in line drawings for the test pictures 

(Goldman , Fristoe, Woodcock, 1971}. The items used in the 

Templin Picture Sound Discrimination Test were chosen on the 

criteria of similarity and difference of words and familiarity 

of the words to the subject . The basis of familiarity is 

not defined by the author (Templin , 1957} . The items for 

the Templin Sound Discrimination Test are the 70 most dis

criminating items found after a pilot study involving 200 

nonsense discrimination items (Templin , 1957) . The items 

for the Test of Listening Accuracy in Children by Mecham 

and Jex were selected from the first 2000 words of the 

Thorndike-Lorge word lists (Mecham, 1971} . The criterion 

by which the stimulus items were chosen from these word 

lists was not specified . For many years the Auditory 

Discrimina tion Test by Joseph Wepman has been used frequently 

by speech pathologists , psychologists and teachers to determine 

a child ' s auditory discrimination abilities . The items for 

this test were selected on the basis of familiarity from 

the Thorndike - Lorge word lists . The words chosen have 

membership in the same phonetic category and are of the 
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same length (Buros , 6th ed . ) . Pronovost revised the auditory 

discrimination test used by Mansur in a previous study to 

construct the Boston University Speech Sound Di 5crimination 

Test (Pronovost and Dumbleton , 1953). It is apparent that , 

although these tests may contain some of the most frequently 

occurring phonetic contexts , the test items were not chosen 

on that particular criterion . Further study of the actual 

phonetic contexts used in these tests is n eeded . 

If relationships between articulation ability and 

auditory discrimination ability are to be determined , the 

tests used should be similar in str ucture and should use 

test stimuli with which the child has had experience . 

Recently , in a study by Schneider (1973) , a deep test of 

articulation was developed which used test items selected 

according to frequency of occurrence of phonetic contexts . 

If an auditory discrimina tion test was developed which used 

phonetic contexts according to their frequency of occurrence 

in the English language , perhaps more conclusive comparisons 

between articulatory abilities and auditory discrimination 

abilities could be made. 

One criticism of the presently used auditory discrim

ination tests is that these evaluations test discrimination 

of phonemes which the child does not misarticulate (Woolf 

and Rochelle, 1971) . Therefore, administr ation of such a 

test does not provide implications for relevant therapy. 

But if deep tests of auditory discrimination and articulation 

were constructed using the same criteria, more accurate 
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correlations might be made and more implications for 

therapy might be derived . 

Aside from the Goldman-Fristoe- Woodcock Test of 

Auditory Discrimination developed in 1970 and the Test of 

Listening Accuracy (revised in 1969) , none of the other 

previously mentioned tests of auditory discrimination are 

recent in their development . It was felt that a deep test 

of a uditory discrimination would provide a new realm to the 

present means of testing . 

It was the purpose of this study to construct a deep 

test of auditory discriminat ion for the / r / and /s/ phonemes . 

The test items wer e selected on the basis of frequency of 

occur rence of phonetic context s in the English language . 

This test and a similarly constructed deep test of artic

ulation for /r/ and /s/ were adminis tered to public school 

children who have functional articulation disorders involving 

t hese phonemes . 

These relevant questions were asked initially in this 

study : 

1 . Do presently used tests of auditory discrimination 

evaluate speech sound discriminations in phonetic contexts 

proportionate to their use in the English language? 

2 . If articulation defective children are given a deep 

test of articulation and a deep test of auditory discrimination 

for /r/ and /s/ (development of both tests being based on 

phonetic contexts in proportion to their occurrence in the 
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English language) , do statistically significant relationships 

exist between their performances on these two tests? 

3 . Do correc t l y discri minated phonetic conte xts rank order 

themselves similarly to their frequency o f occurrence in the 

English language? 

4 . Does a statistically significant relationship exist 

between the articulation abilities and the auditor y 

discrimination abilities on these tests? 



CHAPTER II 

REVIEW OF THE LITERATURE 

Griffith and Miner (1973) applied research by George 

Zipf to articulatory ability and phonetic contexts. Zipf 

formulated what is appropriately called Zipf's Law of 

Abbreviation. This law states that the length of a word 

tends to bear an inverse relationship to its frequency 

(Zipf, 1935, p. 31). More simply stated, people tend to use 

shorter words more often than longer words . Griffith and 

Miner (1973) predicted that the phonetic contexts could also 

be applied to this law. Their research revealed that phonetic 

contexts were rank ordered according to their frequency of 

occurrence in the English language . For speech clinicians, 

this indicates that articulation therapy can be more efficiently 

planned and executed by using drill material which includes 

the most frequent phonetic contexts for the target phoneme. 

Moreover, they found that presently used articulation tests 

lack concurrent validity since they do not test phonetic con

texts which the child uses most often. As a result of this 

discovery, the Griffith-Miner Test of Articulation Ability 

was developed to test /r/ in the most frequently occurring 

phonetic contexts . 

As mentioned earlier, a study concerning phonetic context 

was done by Schneider (1973). She studied the relationships 

between phonetic contexts and articulation ability . The 

-7-
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results of her study indicate that phonetic contexts in a 

child's language are rank ordered according to ease of pro

uuction rather than frequency of occurrence in the English 

language. Ease of production for the child was determined 

by position in the word (initial or final) and syllabic 

stress (accented or unaccented). This study also provides 

the speech pathologist with invaluable therapy implications. 

These are the only major studies which have been completed 

concerning phonetic context and frequency of occurrence in 

the English language. None of the previous research investi

gated phonetic contexts and their relationship with auditory 

discrimination. 

The research concerning auditory discrimination and articu

latory abilities is rather inconclusive. Woolf and Pilberg 

(1971) stated that the goal of articulation therapy is to 

develop sensory feedback through auditory discrimination. 

But they continued saying, "The relationship between auditory 

discrimination and articulation is inconclusive." Therefore , 

the most efficient way to manage therapy in order to develop 

sensory feedback through auditory discrimination is not 

defined. Kamil and Rudegeair (1972) investigated the 

validity of instruments used in assessing auditory discrimi

nation because of a relationship of unknown parameters exists 

between articulation and auditory discrimination. Kamil 

and Rudegeair f ound that current methods of testing auditory 

discrimination should be modified for optimum assessment . 
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One such modification suggested is repeated testing in order 

that the child is sure of the task . Therefore, one explan

ation for the inconclusive results of previous research may 

be due to poor techniques in assessment of auditory discrimination . 

There is some research which provides suggestions for 

ways to improve our present means of auditory d iscrimination 

assessment . The research by Kamil and Rudegeair concludes 

t !1at a child should be tested more than one time to assess 

the child ' s actual abilitie s . The repeated testing appeared 

to facilitate the learning of the task to be performe d and 

increased attention to the task . These investigators also 

concluded that repeated contr ast pairs (bob- dod) were easier 

to discriminate tha n initial (bob- dob) or final (bob- bod) 

contrast pairs . However, there is no mention in this study 

of criterion for test items based on phonetic contexts . 

The authors of the Goldman- Fristoe- Woodcock Test of Auditory 

Discrimination deal with this problem a little differently . 

They have designed a training procedur e at the beginning of 

the test . They state that thi s portion is included to train 

the child in the vocabulary of the test before the actual 

assessment of auditory discrimination begins . This assures 

the examiner that the errors are due to errors in perception 

rather than unfamiliarity of the tes t item (Goldman , et al.) . 

Templin included the same type of training procedure in the 

Picture Speech Sound Discrimination Test (Templin , 1957) . 

Brandy (1966) criticized the then present speech sound 

discrimination tests because these instruments did not equate 
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the acoustic stimuli presented to the subject. He found 

that a statistically significant difference existed between 

presentations of live voice versus tape recorded test stimuli 

on auditory discrimination tests. He concluded that variability 

in speakers causes variability in listener performance. Of 

all the present tests available, only the Goldman-Fristoe

Woodcock Tes t of Auditory Discrimination controls for exa-

miner variability by presenting test items on a tape recording. 

Fleming (197 1) presented a discussion of eight factors 

of phonetic contexts influencing the ability to correctly 

discriminate speech sounds. These are: 1) the number of fea

tures the other sounds in the context have in common with the 

problem sound; 2) the position of the problem sound in the 

context; 3) the stress and duration with which the problem 

sound is articulated in the contexts; 4) knowledge of the 

occurrence and location of the problem sound in the context; 

5) the meaningfulness of the context; 6) the number of soun~ls 

and syllables in the context; 7) the number of times the pro

blem sound occurs in the context and 8) the phonemic value of 

the problem sound in the contexts. She states that "the clinician 

should use these factors so that the subject is eventually 

able to recognize the presence or absence of his problem sound 

in the complex combinations found in his own and other's 

spontaneous speech." (F leming , 1971, p. 360) This information , 

combined with the current research in auditory discrimination, 

provi~es the speech pathologist with valuable therapy implications . 



-11-

Aungst and Frick (1964) investigated the relationship 

between the consistency of articulation ability and the ability 

to discriminate between paired auditory stimuli presented by 

a nother speaker and the ability to judge one's own speech 

productions as correct or incorrect. They found that the 

abilities tested by the paired stimuli was unrelated to the 

ability to judge one's own speech productions as corr ect or 

incorrect. They also found that the paired stimuli test 

measured an ability which is not related to consistency of 

articulation. Finally, it was determined than when this 

particular testing method was used, a significant relationship 

exists between the ability to judge one's own speech pro

ductions and consistency of articulation. The correlations 

between articulation and auditory discrimination were higher 

for this experiment than for any other found in the literature. 



CHAPTER III 

PROCEDURES 

The subj e cts selected for this study were children with 

functional articulation disorders of t~e /r/ and /s/ phonemes. 

Children with the following characteristics were excluded 

from the sample population of this investigation: 1) those 

with organic involvement such as cle ft palate or cerebral 

palsy; 2 ) those who stuttered; 3) those with diagnosed voice 

quality problems; 4) those with diagnosed language delay; 5) 

those in classes for the mentally retarded or gifted and 6) 

those with hearing losses. A population excluding these 

children resulted in a public school population of "average" 

intelligence. 

All children who participated in this study were se

lected by the public school speech pathologist on the basis 

of the above criteria. The subjects were selected from grades 

two through six from the public school in Effingham County in 

Illinois. The number of subjects selected for the study was 

40; 20 with a defective /r/ and 20 with a defective /s/ . 

To control for inter-examiner reliability, only one 

examiner (the author) was used. The examiner has had 

two year's experience in public school speech therapy and 

has completed 30 semester hours of graduate work in the area 

of speech pathology. 

-12-
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The frequency of occurrence of phonetic contexts in the 

six most conunon auditory discrimination tests was determined 

by tallying the number of times each of the phonetic contexts 

occurred in the test items for each test. The tests examined 

for phonetic contexts were: Goldman-Fristoe-Woodcock Test of 

Auditory Discrimination, Templin Picture Sound Discrimination 

Test, Templin Sound Discrimination Test, Test for Listening 

Accuracy in Children by Mecham and Jex, We pman Auditory Dis

crimination Test and Boston Univers ity Speech Sound Discrimi

nation Test. The phonetic contexts used as criteria for this 

count were the most frequently occurring phonetic contexts 

in the English language as determined by Griffith and 

Miner (19 73) . 

The articulation tests used in the testing procedure 

were the deep tests which were used by Schneider (1973} for 

/r/ and /s/ . The tests were i mitation tests of articulation 

which were chosen because they parallel articulation therapy 

procedures (Schneider , 1973} . The phonetic contexts det

ermined by Griffith and Miner (1973} were used in the test . 

The test items are ranked according to their frequ e ncy of 

occurrence in the English language . 

The auditory discrimination tests for /r/ and /s/ 

were constructed in a similar manner . The words used were 

chosen according to the frequency of occurrence of phonetic 

contexts as determined by Griffith and Miner (1973) . To 
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standardize the examiner ' s presentation, the stimulus items 

for all portions of the testing procedure were presented on 

tape. 

The testing procedure followed a format similar to that 

of Aungst and Frick (196 4). These researchers did some study 

in the area of auditory discrimination . Their e xperiment 

was designed to compare a child's ability to discriminate 

his own productions and productions by another speaker . The 

subjects were 27 children of eight years of age who were found 

to have misarticulations of the /r/ phoneme . Each child was 

given a "deep test " of articulation to verify this misarticu

lation . Three auditory discrimination tests were constructed 

for the purpose of this research: 1) Test of Comparison 

in which the child compared his production with that of an

other speaker; 2) Test of Delayed Judgement in which the 

child later heard a recording of· his own production and 3) 

Test of Instantaneous Judgement in which the child immediately · 

judged whether the word was correct or incorrect. The Templin 

fifty- item auditory discrimination test was also administered 

to compare the results of the "traditional" auditory discrimin

ation test. 

The present study u sed the same testing format as the 

Aungst and Frick study . However, another variable, phonetic 

context, was added. The previously mentioned test of 

articulation and tests of auditory discrimination constructed 
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accor ding to frequency of occurrence of phonetic contexts 

for /r/ and /s/ were used in this study. The same test 

stimuli was used for all three conditions of auditory 

discrimination testing . Most words selected were depictable 

in line drawings . Because of the low frequency of occurrence 

of some phonetic contexts , some non- depictable words were 

used out of necessity . Two Wollensak Model T-1500 tape 

recorders were used in this study . One recorder was needed 

for the Test of Instantaneous Judgement , Test of Delayed 

Judgement and for the presentation of the Templin Sound 

Discrimination Test. Two tape recorders were used for the 

Test of Comparison. Prior to the i nitiation of the testing , 

the examiner recor ded the stimulus items for the Test of 

Comparison and the Templin Sound Discrimination Test . The 

stimulus pictures were used in the Test of Instantaneous 

Judgement . 

The following procedures were used in testing: 

1) Each child was given a deep test of articulation . 

2) The examiner showed the pictures to the subject and 

let the subject name them . Any items that the subject failed 

were taught to the subject by the examiner prior to the Test 

of Instantaneous Judgement by use of example or sentences . 

3) The subject was then asked to name the pictures or to 

say the stimulus word if there was not an associated picture . 

The subjects ' responses were recorded on the tape recorder . 

Immediately following his response , the subject was a s ked to 

~ 
I 
l 
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judge whether his production was "right" or "wrong". This 

was the Test of Instantaneous Judgement. In this test, the 

subject was making a discrimination similar to that needed in 

a therapy situation or to monitor his own speech. 

4) For the Test of Delayed Judgement, the subject lis

tened to a play back of his own "spontaneous" productions 

which were recorded during the Test of Instantaneous Judge

ment. The child reported his judgements of these productions 

by saying "right" or "wrong". Once again, this type of 

judgement is one he must make in order to correctly monitor 

his speech during the carry-over and stabilization stages 

of articulation therapy. 

5) For the Test of Comparison, the subject heard the 

stimulus word on one tape recorder and he immediate ly 

repeated the word. The examiner's production on the master 

tape and the subjects' productions were recorded on the 

other tape recorder. After recording the productions from 

the master tape and the subjects' productions, the tape was 

played back. The subject was asked to judge whether his 

production was "right" or "wrong". 

6) After the subject had completed the experimental 

discrimination tests, he was given a Templin Sound Dis

crimination Test from the tape recording . 

Following are the verbal directives used for each test: 
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Deep Test of Articulation (Griffith and Mine~, 1973) 
I am going to say some words. Watch me and 
listen very carefully. After I say a word, 
you say it. Are you ready? Listen, say 

Test of Instantaneous Judgement 
I want you to name these pictures for me. Some
times I will ask you to say a word that I don't 
have a picture for. After you say the word, I 
want you to tell me whether you said it "right" 
or "wrong". 

Test of Delayed Judgement 
Now we are going to listen to the tape recording 
you just made. After you hear ea9h word , once 
again, I want you to tell me whether you said it 
"right" or "wrong" . 

Test of Comparison 
You will hear the same words that we have been 
using on this tape r ecorder. After you hear 
each word, I want you to say it and it will be 
recorded on this tape recorder. (AFTER RECORD
ING IS COMPLETED) Now we will listen to that 
tape recording again. After you hear what I 
said and what you said, tell me whether yours 
was "right" or "wrong". 

Templin Test of Sound Discrimination. 
You are going to hear some silly words. Tell 
me if they are the "same" or "different". 

The examiner r 'ecorded all subjects responses with a + 

for "right" and - for "wrong". After the testing was com

pleted, the examiner . listened to the two tape recordings of 

each subject and scored his own judgements. To determine 

the leve l of examiner r eliability in judging the subject's 

productions, the examiner randomly selected two subjects 

for /s/ and two for / r / . Their recordings were re-played 

and the responses were scored again. The responses from each 

scoring were compared to determine the level of reliability. 
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To determine the percentage of agreement, the judgements 

of the examiner and the subjects were compared item by item. 

Aungst and Frick {1964) suggested that the percentage of 

agreement should reach 80%. The percentages were compared 

between all of the tests to determine if one circumstance 

is better for the subject in making judgements of discrimination. 

At-test was used to determine if a statistically 

significant difference exists between the subject's judgements 

and the clinician's judgements. The percentage of correct 

responses was used as data in this analysis. The level of 

significance was .OS. 

To determine the rank order or phonetic contexts, the 

correct discriminations for /r/ and /s/ in the Test of 

Comparison were tallied and percentages computed. The 

percentages were rank ordered from high to low. The highest 

percentage or the phonetic context correctly discriminated 

most often were ranked as the highest. This was done for 

each phoneme. 

The rank order of percentages of phonetic contexts 

discriminated correctly were compared to the rank order 

of frequency of phonetic contexts which were determined by 

Griffith and Miner (l973). The statistic used was the Ken

dall Tau (Downie and Heath, 1970), which is a non-parametric 

statistic. 

To determine if a relationship existed between the articu

lation ability and auditory discrimination ability, the correct 
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productions and discriminations of /r/ and /s/ were tallied 

and percentages of correct responses were computed. A 

t-test was used to determine if a statistically significant 

difference existed between the subjects' performance on all 

discrimination tests and their performance on the articulation 

tests. The level of significance for this t-test was , .05. 



INTRODUCTION 

CHAPTER IV 
RESULTS AND DISCUSSION 

Six auditory discrimination tests were analyzed to 

determine their adequacy in evaluating phonetic contexts 

proportionate to their use in the English language . Forty 

children from grades two through six were selected for par

ticipation in this study . Twenty children were given a deep 

test of auditory discrimination for the /r/ phoneme and twenty 

were given a similarly constructed deep test of auditory dis 

crimination for /s/ . The test stimuli for /r/ and /s/ were 

selected on the criteria of frequency of occurrence of phonetic 

contexts in the English language . This test and a similarly 

constructed deep test of articulation for /r/ and /s/ were 

administered to the subjects who had functional disorders 

involving the respective phon eme . This chapter reports the 

results and conclusions of this study . 

INTER- TEST COMPARISONS 

The frequency of occurrence of phonetic contexts in the six 

tests of auditory discrimination was determined by tallying the 

number of times each of the phonetic contexts for /r/ and /s/ 

occurred in the test items for each test . The phonetic contexts 

used as criteria for this analysis were the most frequently 

occurring phonetic contexts in the 1000 most common English 

- 20-
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words as determined by Griffith and Miner (1973). The 

results of this analysis (c.f. Charts I-XI) revealed that 

these auditory discrimination tests were not representative 

of phonetic context distributions in speech. Furthermore, 

assuming that the phonetic contexts spoken most often are 

those heard most often, these tests were not representative 

of phonetic context distributions in spoken auditory stimuli. 

It was concluded that these six tests of auditory discrimination 

were not phoneme specific in that they were not designed to 

test a child's ability to discriminate specific phonemes in 

auditory stimuli. The tests to not possess concurrent val

idity since the phonetic contexts which are tested are not 

those which the child must discriminate in all listening sit

uations. 

INTER-EXAMINER RELIABILITY 

To determine the level of inter-examiner reliability, 

the examiner randomly selected two subjects for / s/ and two 

subjects for / r/. Their recordings from the Test of Delayed 

Judgement and the Test of Comparison were re-played and the 

responses were scored again by the examiner. The responses 

from each subjects scorings were compared to determine the 

level of examiner reliability. The following reliability 

levels were obtained: 

1) For / r/ Subject I's scorings, the reliability level was 

96.2% on the Test of Delayed Judgement and 10 0% on the Test 

of Comparison. 
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CHART I 

F REQUENCE OF OCCURRENCE OF / r / I/A SINGLE PHONEMES IN SIX AUDITORY 
DISCRIMINATION TESTS 

WEPMAN AUD . BOSTON SOUND TEMPLIN SOUND TEMPLIN SOUND TEST Ul'' LIST.t:N 
DISCRIM. TEST DISCRIMINATION DISCRIM.TEST DISCRIMINA'l' ION ACCURACY IN 

I II TEST PICTURE FORM TEST CHILDREN: MECH-
3-5 year s 6-8 years Ai'-1 AND JEX 

1 3 3 1 

2 1 8 

2 

2 2 2 

1 

2 2 

1 

2 

2 

3 1 

G-F-W 'l't:~T Ul' 

AUDITORY 
DISCRIMINATION 
QUIET !,NOISE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5 I 5 I 
I 

1 
I 

1 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The number in each column indicates the frequency o f occurrence of each phonetic context for the 
respective test . 
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CHART II 

FREQUENCY OF OCCURRENCE OF /r/ ! /UA SINGLES IN SIX AUDITORY DISCRIMINATION TESTS 

CONTEXTS WEPMAN AUD . BOSTON SOUND TEMPLIN SOUND TEMPLIN SOUND TEST OF LISTEN . G-F-W TEST OF 
/r/ SIN- DISCRIM . TEST DISCRIMINATION DISCRIM. TEST DISCRIMINAT I ON ACCURACY IN AUDITORY DIS-
GLES I / UA I II TEST PICTURE FORM TEST 6-8 years CHILDREN CRIMINATION 

3- 5 year s MECHAN AND JEX QUIET NOISE . 

:t l 

ra 1 

r o 

I 
I 

'<"\ 
~J 
1 The number i n each colwnn i ndicat es the f r equency of o c c urrence o f each p honeti c contex t for t h e 

r e s pectiv e test. 
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CHART III 

FREQUENCY OF OCCURRENCE OF / r/ F/A SINGLES IN SIX AUDITORY DISCRIMINAT I ON TESTS 

<'ONTEXTS WEPMAN AUD. BOSTON SOUND TEMPLIN SOUND TEMPLIN SOUND TE ST OF L.ISTEN . 
1 r/ SIN- DISCRIMINATION DISCRIMINATION DISCRIMINATION DISCRIMINATION ACCURACY IN 
<~LES F /A TEST TEST P ICTURE FORM TEST 6-8 years CHILDREN : 

I I II 3-5 years MECHAN & JEX 
I 

er I 2 

Ir 
I 2 
I 

:>r I 

I 
ar 2 I 2 3 6 

or I 7 
I 

ur I 

I 
aer I 

alr I 

I 

aur I 1 

The number in each column indicates occurrence of the pho neme in a test item. 

G- F-W TEST OF 
AUDITORY DIS-
CRIMI NATION 
QUIET t NOISE 

I 
5 

I 
5 

6 I 6 
I 

I 

I 

I 

2 I 2 
I 

I 

I 

I 

I 

I 

I 
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CHART IV 

FREQUENCY OF OCCURRENCE OF / r / I /A BLENDS IN SIX AUDITORY DISCRIMINATION TESTS 

CONTEXTS WEPMAN AUD. BOSTON SOUND TEMPLIN SOUND rEMPLIN SOUND 'l'EST ·OF LISTEN . G-F-W TEST OF 
Vr/ BLENDS DI SCRIM.TEST DISCRIMINATION DISCRIM . TEST bISCRIMINATION ACCURACY IN AUDITORY DIS-

I/A I I II TEST PICTURE FORM tt'EST 6-8 years CHILDREN : CRIMINATION 
3-5 years MECHAN AND JEX QUIET t NOISE 

' 
I 

I 
pr \ 1 I 

I 
I I 

tr I 2 4 I 
I 

I 
I 
I 

gr 1 1 2 
I 

br I 1 4 6 
I 

fr I 
1 1 

I 
dr 

I 
1 

str I 3 
I 

kr I 1 2 
I 

e r 1 
I 

1 4 1 

spr I 3 
I 

I 

The number in each column indicates the frequency of occurrence of each phonetic context for the 
respective test. 



CHART V 

FREQUENCY OF OCCURRENCE OF /r/ F/A BLENDS IN SIX AUDITORY DISCRIMINATION TESTS 

CONTEXTS WEPMAN AUD . BOSTON SOUND TEMPLIN SOUND TEMPLIN SOUND TEST OF LISTEN . G- F- W TEST OF 
/r/ BLENDS DISCRIM . TEST DISCRIMINATION DISCRIM . TEST DISCRIM . TEST ACCURACY IN AUDITORY DIS-

F/A I I II TEST PICTURE FORM 6- 8 years CHILDREN : CRIMI NATION 
I 3-5 years MECHAN & JEX QUIET I NOISE I 
I I 
I I 

rt I 2 I 
I I 
I I 

rd I 1 3 I 
I I 
I I 
I 4 I rm I I 
I I 

rk 2 
I 
I 
I 
I 

rs 1 3 I 
I 
I 

rd I 
I 
I 

I8 
I 
I 
I 

I I 
rn I 3 I 

I I 
I I 

rt I I 
I I 
I I 
I I 
I I 

The number in each column indicates the frequency of occurrence of each p honeti c contex t for t he 
respective test. 
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CHART VI 

FREQUENCY OF OCCURRENCE /S/ I/A SINGLES IN SIX AUDITORY DISCRIMINATI ON TESTS 

CONTEXTS WEPMAN AUD . BOSTON SOUND TEMPLIN SOUND TEMPLIN SOUND rI'EST OF LISTEN . i:;-F-W TEST OF 
/s/ SINGLES DISCRIM.TEST DISCRIMINATION DISCRIM . TEST DISCRIMINATION !ACCURACY IN ~UDITORY DIS-

I/A I I II TEST 3-5 years TEST : 6- 8 yrs . CHILDREN: MECHAM CRIMI NATION 
I 

& JEX QUIET I NOISE I 

I 
I 

si 1 1 1 I 1 I 
I 

s I 1 1 5 I 
I 
I 
I se 1 1 4 2 I 2 
I 
I 

S& 1 I 
I 
I 

s ~ 1 I 1 1 2 2 
I 

2 I I 
I I 
I s :, 1 I 1 I I 

I I 
I I 

1 5 I so I 
I I 
I I 
I SU I 1 1 I I 
I I 
I 

S• 1 1 I I 
I I 

I I 
3 I S3" I 

I I 
I I 
I 

I sa I I 2 2 I 2 I 
I I 
I 

r 
sau I 

1 I I 
I 

' 
1 

I 
s or I I i I I I I I I I -; I • 
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CHART VII 

FREQUENCY OF OCCURRENCE /s/ I/UA SINGLES IN SIX AUDITORY DISCRIMINATION TESTS 

CONTEXTS WEPMAN AUD. BOSTON SOUND TEMPLIN SOUND rEMPLIN SOUND TEST OF LISTEN. G-F-W TEST OF 
/s/ SINGLES DISCRIM. TEST DISCRIMINATION DISCRIM. TEST DISCRIM. TEST ACCURACY IN AUDITORY DIS-

I/UA I I II TEST 3-5 yrs. 6-8 yrs. CHILDREN: CRIMI NATION 
I MECHAN & JEX QUIET NOISE I 
I I 

s& 

so 

Sa' 

sa 

The number in each column indicates the frequency of occurrence of each phonetic context for the 
respective test. 
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CHART VII I 

FREQUENCY OF OCCURRENCE OF /s/ F/A SINGLES I N SIX AUDITORY DISCRI MI NATION TESTS 

CONTEXTS WEPMAN AUD . BOSTON SOUND rEMPLI N SOUND TEMPLIN SOUND TEST OF LISTEN . G- F -W TEST OF 
/s/ SINGLES DISCRIM . TEST DISCRIMINATION b ISCRIM . TEST DISCRIMINATION ACCURACY IN AUDITORY DIS-

F/A I II TEST PICTURE FORM rrEST : 6- 8 yrs . CHILDREN: CRIMINATION 
I 3 - 5 yrs . MECHAM & JEX QU I ET I NOISE I 
I 

1 
I 

is I 
I 
I 

I s I 5 I 
I 

es I 4 2 I 

£ 5 

aes 1 1 4 2 3 

a s 

:>s 1 

I 
us I 

I 
I 

.... s 2 2 I 
I 
I 

1 2 
I ai s I 
I 
I 

aO s 1 2 1 I 
I 
I 

:>I s I 
I 
I 

I I 
I I 

The number in each column indicates the frequency of occurrence of each phonetic context for the 
r espective test . 
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CHART IX 

FREQUENCY OF OCCURRENCE OF /s/ I /A IN BLENDS IN SIX AUDITORY DISCRIMINATION TESTS 

CONTEXTS WEPMAN AUD . BOSTON SOUND TEMPLIN SOUND TEMPLIN SOUND rEST OF LISTEN . G- F - W TEST C 
/ s / BLENDS DISCRIMINATION DISCRIMINATION DISCRIM . TEST DISCRIMINATION ~CCURACY IN AUDITORY DIS 

I / A I I II TEST PICTURE FORM TEST ::HILDREN : CRIMINATI ON 
I 
I 3-5 vrs . 6 - 8 yrs. MECHAM & JEX QUIET I NOISE 
I . 

I 
I 

sp I 

spl 

spr 3 

sk 
I 

skw I 
I 
I 
I 

st I 3 4 1 
I 
I 

str I 2 
I 
I 

sm I 

sn • I 

sl 2 2 I 
I 
I 

2 
I 

SW I 

I 
I 
I 
I 

Th e number in each column indica tes the frequency of occurrence of each phonetic context for the 
resoective t e s t. 



CHART X 

FREQUENCY OF OCCURRENCE OF /s/ F/A BLENDS IN SIX AUDITORY DISCRIMINATION TESTS 

CONTEXTS WEPMAN AUD . BOSTON SOUND TEMPLIN SOUND TEMPLIN SOUND TEST OF LISTEN . G- F- W TEST OF 

s/s BLENDS DISCRIMINATION DISCRIMINATION DISCRIM . TEST DI SCRIMI NATION ACCURACY IN AUDITORY DIS-

F/A TEST TEST PICTURE FORM TEST CHILDREN: CRIMI NATION 
I ! II 3- 5 y r s . 6-8 yrs . MECHAN & JEX QUI ET! NOISE . 

I I 

sk I I 
I I 
I I 

3 
I I 

st I 3 2 
I 
I 

ns I 1 
I 
I 

ns t I 
I .... 
~ 
I ls 

rs 1 3 

p s 

ts 1 6 
1 
I 

I I 
I I 

k s I 4 6 2 I 
I I 
I I 

kst 
I I 
I I 
I 

I 
I 

I I I 
I I 

The number in eac h column ind i cates the f r eque ncy of occur rence of each phonetic context f o r t h e 
respective test . 



CHART XI 

FREQUENCY OF OCCURRENCE OF /s/ F/UA BLENDS IN SIX AUDITORY DISCRIMINATION TESTS 

\..,Vl.'C ..I. ~A .L ~ 
WEPMAN AUD . BOSTON SOUN u TEMPLIN SOUND 1TE N D 1TEST OF Ll.::; 'l'.t;N. u-1-·-w 'l'~::;·1· ot· 

/s/ BLENDS EST ION DISCRIM. TEST DISCRIMINATION ACCURACY IN AUDITORY DIS-
F/UA II PICTURE FORM TEST CHILDREN: CRIMINATION 

3-5 vrs. 6-8 yrs. MECHAM & JEX QUIET I NOISE 
I I 

I I 
ns I 1 I 

I I 
I I 

st I I 
I I 
I I 

l I 
I 

~ The number in each column indicates the frequency of occurrence of each phonetic context for the 
l respective test. 
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2) Fo r /r/ Subject II's scorings, the reliability level was 

98 . 1% on the Test of Delayed Judgement and 94.3% on the Tes t 

of Comparison. 

3) For / s/ Subject I' s scorings, the reliability level was 

94.3% for the Test of Delay ed Judgement and 96 . 2% for the Test 

of Comparison . 

4) For / s/ Subject II ' s s corings , the reli abi l ity level was 

92 . 5% for the Test of Delayed Judgement and 96 . 2% for the Test 

o f Comparison . 

Analysis of these levels of reliability indicated that 

the examiner was able to score the student ' s p r oductions on 

the Test of Delayed Judgement and the Test of Comparison with 

a high degree of agreement and accuracy . 

COMPARISON OF PRODUCTI ON AND PERCEPTION 

In order to tes t the relati onship between these childrens ' 

performance on the deep t ests of audito ry discrimination and 

their performance on the deep test o f articulation , at- test 

was used. Eac h subject ' s score for this c omparison was the 

perc entage of corr ect responses on each deep test . An alpha 

level of . OS was required for statistical sig nific ance . The 

re s ults f o r / r / and /s / are shown in Table I: 

TABLE' I 
COMPARISON OF STUDENTS ' 

PRODUCTION AND PERCEPTION SCORES FOR / r / AND / s/ 

PHONEME COMPARISON t-SCORE 

/ r/ STIJ vs . DAT 1 . 65 
STDJ vs . DAT 0 . 41 
STC v s . DAT 0 .77 
CTDJ vs . DAT 3 . 86* 
CTC vs . DAT 3.63* 

/ s/ STIJ vs . DAT 2 . 53* 
STDJ vs. DAT 1 . 80 
STC vs. DAT 2 . 05 
CTDJ vs. DAT 2 . 31* 
CTC v s . DAT 3.97* 
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STIJ - Students' Judgements on the Test of Instantaneous 
J udgeme nt 

STDJ - Student s' Judgements on the Test of Delayed Judgement 
STC - Students' Judgements on the Test of Comparison 
CTDJ - Clinician's Judgements on the Test of Delayed Judgement 
CTC - Clinician's Judgements on the Test of Compariso n 

* - t-score is significant at the .05 level 

The implications from this statistical analysis we re that 

a statistical difference does not exist between the students' 

performance on the Deep Test of Articulation and his ability 

to judge his own speech under all condition used for making 

these judgements with one exception . The exception was the 

students' judgements on the Test of Instantaneous Judgement 

for / s / . This exception cannot be explained from the infor

mation revealed in this study and awaits further research 

in the area of auditory discrimination in childr en. In all 

other comparisons, the students' ability to judge his own 

productions of the respective phoneme was not significantly 

different from his abilit y to produce the respect ive phoneme . 

In this study, the tests of auditory discrimination in

volved the following tasks: 1) The Students ' Test of Instan

taneous Judgement (STIJ) involved the child making an immediate 

judgement as to the accuracy of his production of the respective 

phoneme. 2) In the Students ' Test of Delayed Judgement (STDJ), 

the child heard a tape recording of his production from the 

Test of Instantaneous Judgement and made a judgement as to 

whether the production was correct or incorrect. 3) In the 

Student s' Test of Comparison, the child compared his productions 

of the respective phoneme to that of the clinician and made 

a judgement concerning the accuracy of his production. 4) 

The Clinician 's Test of Delayed Judgement (CTDJ) involved the 

clinician listening to the child ' s productions on tape and 
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making a judgement of accuracy in the production of /r/ and 

/s/ . 5) In the Clinician's Test of Comparison (CTC), the 

clinician listened to the tape of her productions and the 

children's productions and made a judgement concerning the 

accuracy of each child's response. 

The t-test analysis of the production-perception 

relationship revealed that a significant difference existed 

between the child 's performance on the Deep Test of Articu

lation and the clinician's judgements of the child's perfor

mance on the tests of auditory discrimination (CTDJ and CTC.) 

The mean score for the clinician's judgements were significantly 

higher than the scores for the child's performance on the 

Deep Test of Articulation. This was interpreted to mean that 

the clinician perceived differences in the child's performance 

that the child did not perceive. Since the clinician had been 

trained to hear errors which the child had not been trained to 

hear , this was not a remarkable discovery. The high level of 

inter-examiner reliability supported the findings of this 

statistical analysis. 

The t-test uses only the group mean to determine if a 

statistically significant difference exists between two 

groups of data. However, from a practical standpoint, the 

group mean may be distorted by one or two extreme scores. 

Therefore, it was felt that the individual scores should be 

examined . The following comparisons were made for the /r/ 

phoneme: 

l 
I 

I 
I 
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1) In comparing the students' judgements on the Test of 

Instantaneous Judgeme nt (STIJ) and the Deep Tes t of Articu

lation, it was found that the group mean for per=eption 

e xce ede d the group mean for production. Onl y seven of twenty 

childre n scored higher on the Deep Test of Articulation than 

on the Test of Instantaneous Judgement (STIJ). This comparison 

of indivi dual scores supported the comparison of the group 

means. This i ndicated that the children perceived fewer 

e rrors under this condition of judgeme nt than they produced 

on the Deep Test of Articulation. 

2) In c omparint the students' Test of Delayed Judgement 

(STDJ) and the Deep Test of Articulation, the group mean 

for perception exceeded the group mean for production • . Ten 

of twenty children scored higher on the Deep Test of Ar.ticu

lation than on the Test of Delayed Judgement (STDJ ) . However, 

the magnitude of the scores on the Deep Test of Articulation 

was not great enough to exceed the group mean of the Test of 

Instantaneous Judgement (STDJ). Again, the children perceived 

fewer errors under this condition of judgement than they pro

d uced on the Deep Test of Articulation. 

3) When the group means of the students' Test of Co mparison 

(STC) and the Deep Test of Comparison were compare d, it was 

found that the group mean for the students' Test o f Compa rison 

(STC) exceeded the group mean for the Deep Test of Articulation. 

Ten of twenty children scored higher on the Deep Tes t o f 

Articulation than on the Test of Comparison (STC) whi ch 

i ndicated that the children perceived less errors under thi s 

• I 
l 
I 
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condition of judgement than they produced on the Deep Test 

of Articulation. 

4) In comparing the clinician ' s Test of Delayed Judgement 

(CTDJ) group mean and the group mean for the Deep Test of 

Articulation, it was found that the mean for production 

exceeded the group mean for perception . Fourteen children· 

received higher scores on the Deep Test of Articulation than 

on the clinician's Test of Delayed Judgement (CTDJ) . This 

comparison of individual scores supports the comparison of 

group means . This finding indicated that in the judgement of 

the clinician, the children produced fewer errors on the Deep 

Test of Articulation than on the Test of Delayed Judgement . 

5) When the clinician's Test of Comparison (CTC) and the 

Deep Test of Articulation group means were compared, it was 

f ound that the group mean for production exceeded the group 

mean for perception. In examining the individual scores, 

it was found that thirteen of twenty children scored higher 

on the Deep Test of Articulation than on the clinician's 

Test of Comparison (CTC) . This finding supported the 

comparison of the group means as used in the t - test . 

The following comparisons were made for the /s/ phoneme: 

1) In comparing the students' Test of Instantaneous Judge

ment (STIJ) and the Deep Test of Articulation group means , 

it was found that the perception group mean exceeded the 

group mean for production . In examining the individual 

scores, it was found that only f i ve of twenty children 

scored higher on the Deep Test of Articulation than on the 

I 
I 
I 
I 

'I 
I 
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s tude nts ' Test of Instantaneous Judgement. This supported 

the comparison of the group means and indicated that the 

chi ldren p e rceived fewer errors under this cond j tion of 

j udgement than they produced on the Deep Test of Articulation. 

2) When the group means for the students' Test of Delayed 

Judgement (STDJ) and the Deep Test of Articulation were 

compared, it was found that the group mean for perception 

exceeded the group mean for production. Only nine of twenty 

childre n scored higher on the Deep Test of Articulation than 

on the s tudents' Test of Delayed J udgement. This finding 

supported the comparison of the group means which were used 

in the t-test. This indicated that the children perceived 

fewer errors under this condition of j udgement than they 

produced on the Deep Test of Articulation. 

3 ) In comparing the group means for the students' Test of 

Comparison and the Deep Test of Articulation, it was found 

that the group mean for perception exceeded the group mean 

for production. Only eight of twenty children scored higher 

on the Deep Test of Articulation than on the students' Test 

of Comparison. This f inding supported the group mean 

comparison used in the t-test. This finding also indicated 

that the children perceived fewer errors under thi s c ondition 

of judgement than they produced on the Deep Test of Articu

lation. 

4 ) When the group means for the clinic ian's Test of Delayed 

Judgement (CTDJ) and the Deep Test of Articulation were com

pared, it was found that the group mean for perception 

I 

i 
I 
I 

I 
I 
I 
I 
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exceeded the group mean for production. This finding supported 

the comparisons of the group means with only seven of twenty 

children scoring higher on the Deep Test of Articulation than 

on the clinician's Test of Delayed Judgement. Again this 

comparison indicated that the clinician perceived fewer errors 

under this condition of judgement than on the Deep Test of 

Articulation. 

5) In comparing the group means for the clinician's Test of 

Comparison (CTC) and the Deep Test of Articulation, it was 

found that the group mean for perception exceeded the group 

mean for production. Only two of twenty children scored 

higher on the Deep Test of Articulation than on the clinician's 

Test of Comparison. This comparison supported the comparison 

of group means and indicated that the clinician perceived 

fewer errors under this condition of judgement than on the 

Deep Test of Articulation. 

In summary, it was determined by comparing individual 

scores with group means that the group means were characteristic 

of the individual scores and no distortions were noted. 

COMPARISON OF STUDENTS' AND CLINICIAN'S JUDGEMENTS 

To determine the percentage of agreement between the 

clinician's judgements and the students' judgements on the 

Test of Delayed Judgement and the Test of Comparison, an 

item by item comparison was made for each testing condition. 

The results are shown in Table II: 
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TABLE II 
COMPARISON OF CLINICIAN AND STUDENTS ON 

TEST OF DELAYED JUDGEMENT AND TEST OF COMPARISON FOR /r/ AND /s/ 

Phoneme Test Used for Comparison Percentaqe of Aqreement 

/r/ Test of Delayed Judgement 63.7% 

/r/ Test of Comparison 66.1% 

/s/ Test of Delayed Judgement 79.34%* 

/s/ Test of Comparison 85.46%* 

* Indicates that the percentage of agreement approaches or 
exceeds the level suggested by Aungst and Frick (1964). 

It is concluded that the students and the clinician 

agreed more frequently on the accuracy of the productions of 

/s/ than on the productions of /r/. This documented the clinical 

observation that children are not proficient in roonitoring their 

own productions of /r/. This finding also supported the finding 

of Daugherty (1974) that all sounds may not be discriminated in 

the same manner. Since the level of agreement increased for 

both phonemes on the Test of Comparison, it was concluded that 

this circumstance was better for the student in making judge

ments of his own productions. 

To determine if a statistically significant difference 

existed between the subjects' judgements and the clinician's 

judgements, at-test was used. An alpha level of .05 was 

required for statistical significance. The percentage of 

correct responses for the students and clinician was used 

for this analysis. The results of this analysis are shown 

in Table III: 
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TABLE III 
t-SCORES FOR /r/ AND /s/ 

TEST USED FOR COMPARISON 

Test of Delayed Judgement 

Test of Comparison 

Test of Delayed Judgement 

Test of Comparison 

t-SCORE 

2.49* 

2.71* 

0.39 

0.79 

* Indicate s significance at the . OS level. 

The results of this analysis indicated tha t the students' 

and clinicia n's judgements for /r/ differed significantly while 

the judgements for /s/ did not. The comparisons of production 

and perception support the findings of the comparison of students' 

and clinician's judgements of the two phonemes and the conclusion 

of Daugherty (1974). Once again, it can be said that this 

research documents the clinical observation that children 

cannot proficiently monitor their productions of /r/. It is 

apparent that /r/ and /s/ are two very different phonemes and 

that children monitor them with differing degrees of accuracy. 

The implication for the speech pathologist is that therapy 

which is successful remediation for a defective /r/ may not be 

the optimal therapy for remediation of a defective /s/. 

In comparing group means of the students and the clinician, 

the following results were found: 

1) The group mean for students' judgements on the Test of 

Delayed Judgement exceeded the group mean for the clinician's 

judgements. The clinician judged six students' productions 
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better than the students judged the productions themselves. 

2) The group mean for students' judgements on the Test of 

Comparison exc eeded the group mean for clinician's judgements. 

The clinician judged six students' productions better than .the 

students judged the productions themselves. 

These comparisons of group means and analysi s of in

dividual scores indicated that the individual scores followed 

a pattern which would yield such a group mean. 

RANK ORDER OF CORRECTLY DISCRIMINATED PHONETIC CONTEXTS 

To determine if correctly discriminated phonetic con

texts rank order themselves similarly to their frequency of 

occurrence in the English language. the non-parametric 

Kendall-Tau statistic (Downie and Heath, 1970) was used to 

compare the rank orders of the data to rank order of 

frequency of occurrence of phonetic contexts as determined 

by Griffith and Miner (1973). The results of these com

parisons are shown in Table IV: 

TABL.E IV 

COMPARISON RANK ORDER OF PHONETIC CONTEXTS 

DISCRIMINATION TEST KENDALL-TAU VALUE 

/ singles 
I/ A Students' Test of Instantaneous Judgement .46 
I/UA Students' Test of Instantaneous Judgement -.41 
F/A Students' Test of Instantaneous Judgement .07 

/ blends 
I/A Students' Test of Instantaneous Judgement 0.00 
I/UA St~dents' Test of Instantaneous Judgement .51 
F/A Students' Test o f Instantaneous Judgement -.04 

/ singles 
I/A Students' Test of Delayed Judgement o.oo 
I /UA Students' Test of Delayed Judgement -.41 
F/A Students' Test of Delayed Judgement -.22 

/ blends 
I /A Students' Test of Delayed Judgement .07 
I/UA Students' Test of Delayed Judgement .41 
F/ A Students' Test of Delayed Judgement -.45 

1 
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TABLE IV (cont.) I, 

PHONEME DISCRIMINATION TEST ~ENDALL-TAU VALUE 

/r/ singles 
I /A Students' Test of Compari s on -.06 
I/UA Students' Tes t of Comparison . 33 
F/A Students' Test of Comparison .20 

/ r/ blends 
I/A Students' Test of Comparison .05 
I/ UA Students' Test of Comparison . 41 
F/ A Students' Test of Comparison -.09 

/r/ s ingles 
I / A Clinician's Test of Delayed Judgeme nt .60 
I /UA Clinician's Test of Delayed Judgement 0.00 
F/A Clinician's Test of Delayed Judgement .17 

/r/ b lends 
I/ A Clinician's Test of Delayed Judgement . 26 
I/UA Clinician' s Test of Delayed Judgement .81 
F/A Clinician's Test of Delayed Judgement .46 

/r/ singles 
I/ A Clinician's Test of Comparison 1.00* 
I/UA Clinician's Test of Comparison o.oo 
F/A Clinician's Test of Comparison .37 

/r/ blends 
I/ A Clinician's Test of Comparison .51 
I/ UA Clinician's Test of Comparison .81 
F/A Clinician's Test of Comparison -.31 

/s/ s ingles 
I/ A Students' Test of Instantaneous Judgement .26 
I/UA Students' Test of Instantaneous Judgement 1.00* 
F/ A Students' Test of Instantaneous Judgement .35 

/s/ blends 
I/ A Students' Test of Instantaneous Judgement .65 
F/A Students' Test of Instantaneous Judgement . .28 
F/UA . Students' Test of Instantaneous Judgement 1.00 

/s/ s ingles 
I/ A Students' Test of Delayed Judgement o.oo 
I /UA Students' Test of Delayed Judgeme nt o.oo 

I 

F/ A Students' Test of Delayed Judgement o.oo 
/s/ blends 

I/A Students' Test of Delayed Judgement .23 
F/A Students' Test of Delayed Judgement .21 
F/UA Students' Test of Delayed Judgement 0.00 

s/ singles 
I/ A Students' Test of Comparison .32 
I/UA Students' Test of Comparison .67 
F/A Stude nts' Test of Comparison .69 

s/ blends 
I/ A Students' Test of Comparison .03 
F/A St udents' Test of Comparison .06 
F/UA Students' Test of Comparison o.oo 

s/ s ingles 
I /A Clinician's Test of Delayed Judgement .12 
I/ UA Clinician's Test of Delayed Judgement .78 
F/A Clinician's Test of Delayed Judgement .47 
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TABLE IV (cont.) 

>HONEME DISCRIMINATION TEST KENDALL-TAU VALUE 

/s/ blends 
I/A Clinician's Test of Delayed Judge ment -.12 
F/A Clinician' s Test of Delayed Judgement -.14 
F/UA Cl inician's Test of Delayed Judgement 1.00* 

Is/ singles 
I/A Clinician's Test of Comparison o.oo 
I/UA Clinician's Test of Comparison .26 
F/A Clinician's Test of Comparison .07 

/s/ blends 
I/A Clinician's Test of Comparison .14, 
F/A Clinician's Test of Comparison -.45 
F/UA Clinician's Test of Comparison 0.00 

t Indicates perfect c orrelation 

The resul ts of this analysis show that with four exceptions 

a statistically significant relationship does not exist 

between the rank order of the correctly discriminated phonetic 

contexts and the rank order of the phonetic contexts' frequency 

of occurrence in the English language . The rank orders are 

shown in Tables V through XIV. The following exceptions were 

found in this analysis: 

1) A perfect correlation was found between the rank order 

of I/A / r / single phonetic co~texts on the clinician's 

Test of Comparison and the r ank order of the frequency of 

occurrence of phonetic contexts in the English language. 

2) A perfect correlation was found between the rank order 

I/UA /s/ single phonetic contexts on the students' Test of 

Instantaneous Judgement and the rank order of the frequency of 

occurrence of phonetic contexts in the English language. 

This was felt to be due to the small number (4) of phonetic 

contexts in the group. 

3) A perfect corre lation was found between the rank order 

of F/UA /s/ blend phonetic contexts on the Students' Test of 

I 
I 
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TABLE V 
RANK ORDER OF CORRECT DISCRIMINATIONS OF /r/ 

STUDENT'S RESPONSES ON TEST OF INSTANTANEOUS JUDGEMENT 

PHONETIC CONTEXT RANK PHONETIC CONTEXT 
I7A SINGLES I7UA SINGLES 

r1 1.5 r.f 
ri 1.5 ro 
ro 4.0 r • 
r~ 4.0 
re 4 .0 F/A SINGLES 
r ~ 6 . 0. 
rau 7 . 0 it r 
ra1 8.5 ar 
r" 8.5 air 
re 10.0 ar 
ru 11.0 ~ 

r e 12 .0 or 
ur 
Ir 

a ur 

I/A BLENDS I/UA BLENDS 

dr 1.0 tr 
pr 2.5 pr 
e r 2.5 dr 
spr 4.0 
gr 5.0 
tr 7 . 5 F/A BLENDS 
br 7 .5 
fr 7.5 r e 
kr 7 . 5 rk 
str 10.0 rd a 

rd 
rt 
rm 
rs 
rt/ 
rn 

RANK 

1.5 
1.5 
3.0 

1 . 5 
1.5 
3.0 
4.0 
6.0 
6 .0 
6 .0 
8.0 
9.0 

1.0 
2.5 
2.5 

1 .0 
2 .5 
2.5 
4.0 
6.5 
6.5 
6.5 
6 . 5 
9 . 0 
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TABLE VI 
RANK ORDER OF CORRECT DISCRIMINATIONS OF /r/ 

STUDENT ' S RESPONSES ON TEST OF DELAYED JUDGEMENT 

PHONETIC CONTEXTS 
I7A SINGLES 

rau 
ri 
raI 
re 
nir 
ra 
r I 
r .. 
ro 
r & 
r ~ 
ru 

I/A BLENDS 

tr 
spr 
pr 
gr· 
dr 
str 
er 
kr 
fr 
br 

RANK 

1.0 
3.5 
3.5 
3.5 
3.5 
6.0 
7.5 
7.5 
9.0 

10.5 
10.5 
12 . 0 

1.5 
1.5 
3.5 
3.5 
6.0 
6.0 
6.0 
8.0 
9.0 

10.0 

PHONETIC CONTEXTS 
IL'.UA SINGLES 

ro 
r I 
ra 

FL'.A SINGLES 

aJr 
Jr 
ur 
ar 
ar 
or 
•r 

au r 
:,r 

I/UA BLENDS 

tr 
pr 
dr 

F/A BLENDS 

rs 
r<% 
rk 
rn 
rt/ 
rt 
rd 
r e 
rm 

RANK - -

1.0 
2 .5 
2.5 

1 . 0 
2.5 
2.5 
5.5 
5.5 
5.5 
5.5 
a.a 
9.0 

1.0 
2 . 0 
3 . 0 

1 .0 
2 . 0 
4 . 0 
4 . 0 
4.0 
6 . 0 
7.0 
8.0 
9.0 
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TABLE VII 
RANK ORDER OF CORRECT DISCRIMINATIONS OF / r/ 

STUDENT ' S RESPONSES ON TEST OF COMPARISON 

PHONETIC CONTEXTS RANK PHONETIC CONTEXTS RANK 
I7A SINGLES I/UA SINGLES 

ri 1.0 rl 1.0 
re 4.0 ro 2 .0 
ral 4.0 r• 3 . 0 
rw 4.0 
r" 4.0 
ra 4.0 Ff.A SINGLES 
ro 8.0 
raU 8.0 •r 1.0 
r:, 8.0 ar 3 . 0 
r& 10.0 or 3.0 
rI 11.0 a ir 3 . 0 
ru 12.0 ur 5 .5 

arr 5.5 
Ir 7 .0 
aUr 8.0 
:>r 9.0 

I/A BLENDS I/UA BLENDS 

tr 1.0 tr. 1 .0 
gr 4.5 dr 2.0 
br 4.5 pr 3 . 0 
dr 4.5 
str 4.5 
er 4.5 F/A BLENDS 
spr 4.5 
pr 9.0 rk 1.0 
fr 9 . 0 rt · 2.0 
kr 9 . 0 rd 3 .5 

rdg 3.5 
rs 5.5 
rt/ s .s 
rt 7.0 
rm 8 .5 
rn 8 .5 
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TABLE VIII 
RANK ORDER OF CORRECT DISCRIMINATIONS OF /r/ 

CLINICIAN'S RESPONSES ON TEST OF DELAYED JUDGEMENT 

PHONETIC CONTEXTS RANK PHONETIC CONTEXTS RANK 
I/A SINGLES - I/UA SINGLES 

re 1.5 rl 1.0 
ri 1.5 ro 2.0 
rl 3.5 ra 3.0 
re 3. 5 . 
ral 5.5 
rw 5.5 F/A SINGLES 
r .. 7.5 
rau 7.5 •r 1.0 
ro 9.5 Ir 2.0 
ra 9.5 er 3.5 
r:, 11.0 alr 3.5 
ru 12.0 ar 5.5 

ur 5.5 
:>r 7.5 
or 7.5 
aur 9.0 

I/A BLENDS I/UA BLENDS 

pr 1.5 pr 1.0 
er 1.5 tr 2 .·O 
tr 4.0 dr 3.0 
gr 4.0 
kr 4.0 
dr 6.0 F/A BLENDS 
br 7.5 
spr 7.5 rd 1.0 
str 9.0 rs 2.0 
fr 10.0 rt 4.5 

rk 4.5 
rl 4.5 
rn 4.5 
rm 8.0 
rd.a 0.0 
rt/ 0.0 
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TABLE IX 
RANK ORDER OF CORRECT DISCRIMINATIONS OF /r/ 

CLINICIAN'S RESPONSES ON TEST OF COMPARISON 

PHONETIC CONTEXTS RANK PHONETIC CONTEXTS RANK 
I/A SINGLES I/UA SINGLES 

re 1.0 rl 1.0 
rI 2.5 ro 2.0 
re 2.5 ra 3.0 
ri 4.0 
rat 5.5 
rau 5.5 F/A SINGLES 
raI 8.0 
ro e.o Ir 1.0 
r. 8.0 •r 2.0 
ra 10.0 a:i. 3.0 
r:> 11.0 &r 4.5 
ru 12.0 a Ir 4.5 

::sr 6.5 
or 6.5 
ur 8.5 
aUr 8.5 

I/A BLENDS I/UA BLENDS 

pr 2.5 pr 1.0 
tr 2.5 tr 2.0 
gr 2.5 dr 3.0 
dr 2.5 
kr 5.5 
er 5.5 F/A BLENDS 
str 7.5 
spr 7.5 rs 1.0 
br 9.0 rc;\s 2.0 
fr 10.0 rk 4.0 

rn 4.0 
rt:.J 4.0 
rt 6.5 
rd 6.5 
re . .8. 0 
rm 9.0 
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TABLE X 
RANK ORDER OF CORRECT DISCRIMINATIONS OF /s/ 

STUDENT ' S RESPONSES ON TEST OF INSTANTANEOUS JUDGEMENT 

PHONETIC CONTEXTS RANK PHONETIC CONTEXTS RANK 
I/A SINGLES I/UA SINGLES 

S & 1.5 S& 1.5 
s :, 1.5 so 1.5 
so 3.5 s .r 3 . 0 
sau 3 .5 s . 4.0 
s .-. 5 .5 
saI 5.5 
SI 0.s F/A SINGLES 
SJ. 8.5 
Slit 8.5 a l s 1 . 5 
S :>l 8.5 ~s 1.5 
SU 11. 0 &s 5.0 
sr 12.5 es 5.0 
se 12.5 • s 5.0 

as 5.0 
aus s . o 
I s 8.5 
:>Is 8.5 
is 10.5 
:»s 10.5 
us 12.0 
OS 13. 0 

I/A BLENDS F/A BLENDS 

sp 2 . 5 ns 1.0 
sk 2 . 5 st 3 . 5 
spr 2 . 5 rs 3.5 
sl 2.5 ks 3 . 5 
sm 5.5 ps 3.5 
spl 5.5 nst 7.0 
str 8.0 ls 7 . 0 
sn 0.0 kst 7 .0 
SW 0.0 sk 9 .0 
st 10.0 ts 10.0 
skw 11.0 

F/UA BLENDS 

ns 1.0 
st 2 . 0 
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TABLE XI 
RANK ORDER OF CORRECT DISCRIMINATIONS OF /s/ 

STUDENT'S RESPONSES ON TEST OF DELAYED JUDGEMENT 

PHONETIC CONTEXTS RANK PHONETIC CONTEXTS RANK 
I7A SINGLES - I7UA SINGLES --

S& 2.5 S.r 1.0 
s ... 2 .5 so 2.0 
s:,I 2.5 s~ 3.0 
saI 4.5 S& 4.0 
se 4.5 
sI 7.0 
si 7.0 F/A SINGLES 
s:, 7.0 
S3" 10.0 a Is 1.5 
so 10.0 AS 1.5 
SU 10.0 es 4.0 
saU 12.5 •s 4.0 
Slf 12.5 :>Is 4.0 

Is 6.0 
&S 9.0 
is 9.0 
OS 9.0 
us 9.0 
aUs 9.0 
:,s 12.5 
as 12.5 

I/A BLENDS F/A BLENDS 

spl 1.0 kst 1 
sp 3.0 st 2.5 
spr 3.0 ks 2.5 
sl 3.0 rs 4.5 
str 6.0 nst 4.5 
skw 6.0 ns 7.0 
SW 6.0 sk 7.0 
sk 8.5 ps 7.0 
sn 8.5 ls 9.0 
st 10.0 ts 10.0 
sm 11.0 

F/UA BLENDS 

ns 1.5 
st 1.5 
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TABLE XII 
RANK ORDER OF CORRECT DISCRIMI NATIONS OF /s/ 

STUDENT ' S RESPONSES ON TEST OF COMPARISON 

PHONETIC CONTEXTS RANK PHONETIC CONTEXTS RANK 
I/A SINGLES I7UA SINGLES 

so 1. 0 S a" 1 . 0 
s£ 2 . 0 s a 2 . 5 
s l 5 . 5 so 2 . 5 
s i 5.5 S & 4 . 0 
sal 5.5 
s :, 5 . 5 
SU 5 . 5 Ff_A SINGLES 
sau 5 . 5 
Slf 9 . 0 is 1 .5 
S a 10.5 als 1. 5 
s ::,I 10 . 5 l s 5 . 0 
SI' 12. 5: es 5 . 0 
se 12 . 5 • s 5 . 0 

• S 5 . 0 
aU s 5.0 
&s 9 . 5 
::,5 9.5 
OS 9 . 5 
::,Is 9.5 
us 12 . 0 
as 13 . 0 

If_A BLENDS F/A BLENDS 

Sp 1.5 rs 2. 5 
spl 1 . 5 k s 2 . 5 
str 3 . 0 sk 2.5 
srn 6 . 0 kst 2. 5 
spr 6.0 s t 6.0 
sn 6 . 0 ns t 6.0 
s l 6 . 0 ps 6 . 0 
SW 6.0 ls 8.0 
sk 9 . 5 ns 9.5 
skw 9 . 5 ts 9 . 5 
st 11 . 0 

Ff_UA BLENDS 

ns 1 . 5 
st 1 . 5 
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TABLE XIII 
RANK ORDER OF CORRECT DISCRIMINATIONS OF / s/ 

CLINICIAN'S RESPONSES ON TEST OF DELAYED JUDGEMENT 

PHONETIC CONTEXTS RANK PHONETIC CONTEXTS RANK 
IZA SINGLES I7UA SINGLES 

SOI 1.0 sa 1.0 
se 3.0 s,fT 3.0 
S I 3.0 sc 3.0 
se 3.0 so 3.0 
si 7.0 
SY' 7.0 
so 7.0 F /._A SINGLES 
sau 7 .0 
Sir 7.0 ais 1.0 
SA 11.0 is 2.5 
sat 11.0 :>Is 2.5 
so 11.0 Is 6.0 
SU 13.0 Cs 6.0 

es 6.0 
OS 6.0 
aUs 6.0 
•s 9.0 

AS 10.5 
us 10. 5 
as 12.5 
OS 12.5 

I/A BLENDS F/A BLENDS 

sp 1.0 sk 1.0 
sm 3.0 rs 2.5 
sl 3.0 ks 2.5 
SW 3.0 st 5.0 
spl 5.0 nst 5.0 
spr 6.0 ps 5.0 
st 8.0 ns 7.5 
str 8.0 ls 7.5 
sn 8.0 kst 9 .0 
sk 10.0 ts 10.0 
skw 11.0 

F/UA BLENDS 

ns 1.0 
st 2.0 
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TABLE XIV 
RANK ORDER OF CORRECT DISCRIMI NATIONS OF /s/ 

CLINICIAN ' S RESPONSES ON TEST OF COMPARISON 

PHONETIC CONTEXTS RANK PHONETIC CONTEXTS RATE 
I 7A SINGLES -- I7UA SINGLES 

sal 1. 5 5 3 2 . 0 
s aU 1. 5 s • 2 . 0 
s s 4. 5 so 2 . 0 
si 4.5 S & 4 . 0 
5 ::, 4. 5 
SIP 4.5 
so 8 . 0 F(._A SINGLES 
SU 8 . 0 
s :,I 8 . 0 a l s 1 . 5 
s I 10 . 5 au s 1 . 5 
S Y' 10 . 5 I s 5.5 
S A 12 . 5 • s 5 . 5 
se 12 . 5 is 5 . 5 

::,s 5.5 
AS 5 . 5 
:,I s 5 . 5 
& S 10 . 0 
es 10 . 0 
OS 10 . 0 
u s 12 . 0 
as 13 . 0 

I /A BLENDS F/A BLENDS 

Sp 2 . 0 st 2 . 5 
str 2 . 0 rs 2 . 5 
spr 2 . 0 ls 2 . 5 
sn 4 . 5 p s 2 . 5 
sl 4 . 5 sk 5 . 5 
st 7 . 0 n s t 5 . 5 
spl 7.0 ns 7 . 5 
SW 7.0 ks 7 . 5 
srn 9 . 0 kst 9 . 0 
sk 10 . 0 ts 10 . 0 
skw 11.0 

F/UA BLENDS 

n s 1 . 5 
st 1 . 5 
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Instantaneous Judgement and the rank order of frequency of 

occurrence of phonetic contexts in the English language. 

This was felt to be due to the small number (2) of phonetic 

contexts in the group. 

4) A perfect correlation was found between the rank order 

of F/UA /s/ blends on the clinicians' Test of Delayed Judgement 

and the rank order of the frequency of occurrence of phonetic 

contexts in the English language. This was felt to be due to 

the small number (2) of phonetic contexts in the group. 

CURRENT FINDINGS COMPARED TO CONCLUSIONS OF AUNGST AND FRICK 

Aungst and Frick (1964) found that the traditional tests 

of auditory discrimination such as the Templin Sound Discrimi

nation Test were not related to the consistency of articulation. 

In the present study, it was found that a statistically sig

nificant difference existed between the students' performance 

on the Deep Test of Articulation for /r/ and the •remplin 

Sound Discrimination Test. The t-score was 3.57 which was 

significant at the .OS level which was required for signi

ficance. A comparison of the students' individual scores 

revealed that 16 of 20 children scored higher on the Templin 

Sound Discrimination Test than on the Deep Test of Articu

lation for /r/. This finding compared favorably to the group 

means which were used in the t-test. A comparison of the 

students' performance on the Deep Test of Articulation for 

/s/ and the Templin Sound Discrimination Test did not reveal 

a statistically significant difference. The t-score was 1.94 

which was not significant at the .OS level which was required 

for significance. In comparing individual scores, it was 
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found that 15 of 20 children scored higher on the Templin 

Sound Discrimination Test than on the Deep Test of Articulation. 

However, the magnitude of score differences was not great 

enough to constitute a significant difference. The implication 

from this statistical analysis is that when the variable of 

phonetic context is added to the research design of Aungst and 

Frick, the relationship between the students' performance on 

the Deep Test of Articulation and the traditional test of 

discrimination does not remain consistent. 

Aungst and Frick concluded that the ability to dis

criminate between paired auditory stimuli presented by another 

speaker was unrelated to the ability to judge one ' s own speech 

productions as correct of incorrect. To determine if this 

conclusion was true in the present study, at-test was 

computed to compare the students' judgements on the Test of 

Instantaneous Judgement and Test of Delayed Judgement to the 

Templin Sound Discrimination Test. The students' percentage 

of correct discriminations was the score used for each test 

in this analysis. An alpha level of .OS was required for 

statistical significance. The results of this analysis are 

shown in Table XV: 

TABLE XV 
COMPARISON OF STUDENTS ' TEST OF INSTANTANEOUS 

JUDGEMENT AND TEST OF DELAYED JUDGEMENT 

PHONEME 

/r/ 

TO TEMPLIN SOUND DISCRIMINATION TEST 

COMPARISON 

STIJ v s TSDT 
STDJ vs . TSDT 

t-SCORE 

2.62* 
3.59* 

/s/ STIJ vs TSDT 0.84 
STIJ vs TSDT 0 .13 

STIJ-Students ' Test of Instantaneous Judgement 
STDJ-Students' Test of Delayed Judgement 
TSDT-Templin Sound Discrimination Test 
* Indicates significance at the .OS level of significance 
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Since the Templin Sound Discrimination Test performance was 

significantly different from the performance on the Test of 

Instantaneous Judgement and the Test of Delayed ~rudgement for 

/r/ but not for /s/, it was again concluded that the conclusions 

of Aungst and Frick are not consiste nt when the variable of 

phonetic context is added to the res earch design . The finding 

that /r/ and /s/ are discriminated differently was supported 

once again in the findings of this comparison. 
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CONCLUSIONS 

1) Six auditory discrimination tests were analyzed to deter

mine if the tests evaluate speech sound discriminations in 

phonetic contexts proportionate to their use in the English 

language. It was concluded that these six tests of auditory 

discrimination are not phoneme specific since they were not 

designed to test a child's ability to discriminate specific 

pho nemes in auditory stimuli . Furthermore, the tests do not 

possess concurrent validity since the phonetic contexts which 

are tested are not those which the child must discriminate in 

all listening situations. 

2) In comparing production-perception relationships, it was 

found that a close relationship existed between the students' 

performance on the Deep Test of Articulation and his abili ty 

to judge his own speech under all conditions for making these 

judgements. This comparison also revealed that the clinician 

perceived differences in the child's performance that the 

child did not perceive. However, this is not a unique dis

covery since the clinician had been trained to hear errors 

which the child had not been trained to hear. 

3) In comparing students ' and clinician 's judgements of /r/ 

and /s/ , . it was concluded that the students and the clinician 

agreed more frequently on the accuracy of the productions of 

/s/ than on the accuracy of the productions of /r/ . This 

finding is supported by the findings of Alco rn, Griffith and 

Miner (1974) which revealed that in a comparison of defective 
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productions of / r / and /s/, the /r/ stimuli were less acceptable 

to the listeners than the /s/ stimuli. Perhaps there are 

more allophonic differences in the distortions o f / r / than 

in the di s tortions of /s/ which would account for this 

difference in acceptance. However, in the scope of this 

research, such a question cannot be answered. 

4) At-test was used to statistically compare students' 

and clinician' s judgements on all t ests of auditory di s 

crimination. It was found that a statistically significant 

difference existed between the students' and clinician's 

judgements of / r / . However, this difference did not exist 

for /s/. 

5) Noting the discrepancies between /r/ and /s/ throughout 

this study, it was concluded that these are two different 

phonemes which children perceive with varying degrees of 

accuracy. In testing the auditory discrimination skills of 

adults, Daugherty (1974) found the same discrepancies between 

these two phonemes. Therefore, the remediation techniques 

used for /r/ may not necessarily be the optimal techniques 

for /s/ since the child perceives these phonemes differently . 

6) In comparing the rank order o f correctly discriminated 

phonetic contexts of /r/ and /s/ with the rank order of 

frequency of occurrence of phonetic contexts of /r/ and /s/ 

as determined by Griffith and Miner (1973), it was found that 

a statistically significant relationship did not exist between 

the two rank orders. 
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7) The significance of the sixth conclusion would infer 

that in this study the comparison of production and perception 

rank orders revealed that they are not highly related nor 

significant. However, this area of research does need 

further investigation since other studies such as Aungst 

and Frick (1964) and Travis and Rasmus (1931) did indicate 

significance between perception and production. 

8) The findings of this research were compared to the 

conclusions of Aungst and Frick (1964) since this research 

design was developed by them. Consistently, it was found 

that the results of Aungst and Frick did not remain consis

tent when the variable of phonetic contexts was added to the 

research design. 



SUMMARY 

CHAPTER V 
SUMMARY AND CONCLUSIONS 

It was the purpose of this study to construct a deep 

test of auditory discrimination for the /r/ and /s/ phonemes 

which tested these phonemes in the most frequently occuring 

phonetic contexts in the English language . Forty children 

were tested under three conditions of auditory discrimination. 

Of these children, twenty had defective productions of / r / 

and twenty had defective productions of /s/. Six presently 

used tests of auditory discrimination were analyzed to 

determine the frequency of occurrence of the most frequent 

phonetic contests as determined by Griffith and Miner (1973). 

The six tests of discrimination were: Goldman-Fristoe

Woodcock Test of Auditory Discrimination, Templin Picture 

Sound Dis crimination Test, Templin Sound Discrimination Test, 

Test for Listening Accuracy in Children by Mecham and Jex, 

Wepman Auditory Discrimination Test and Boston University 

Speech Sound Discrimination Test. 

This study was designed to answer the following questions: 

1. Do presently used tests of auditory discrimination evaluate 

speech sound discriminations in phonetic contexts proportionate 

to their use in the Eng lish language? 

2. If articulation defective children are given a deep test 

of articulation and a deep test of discrimination for /r/ 

and /s/ (development of both tests be ing based on the phonetic 
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contexts in proportion to their occurrence in the English 

language), do statistically significant relationships 

exist between their performances on these two tests? 

3. Do correctly discriminated phonetic contexts rank order 

themselves similarly to their frequency of occurrence in the 

English language? 

4 . Does a statistically significant relationship exist 

between the articulation abilities and the auditory discrimi

nation abilities? 

The six tests of auditory discrimination were analyzed by 

tallying the number of times each of the phonetic contexts 

occurred in the test items for each test. The phonetic contexts 

used as criteria for this analysis were the most frequently 

occurring phonetic contexts as determined by Griffith and 

Miner (1973). 

Forty children with functional articulation disorders 

of the /r/ and /s/ phonemes were selected for this study. 

Children with the following characteristics were excluded 

from the sample population in order to select a public 

school population of "average'' intelligence: 

1) those with organic involvement; 2) those who stuttered; 

3) those with diagnosed voice quality problems; 4) those 

with diagnosed language delay; 5) those in classes for 

the mentally retarded or gifted and 6) those with hearing 

losses. These children were selected from grades two 

through six in the publie schools of Effingham County , 

Illinois. 
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The deep tests of articulation used to evaluate the children's 

articulatory abilities were those used by Schneider (1973) 

for /r/ and /s/ . The auditory discrimination tests for /r/ 

and /s/ we re similarly constructed according to frequency 

of occurrence of phonetic contexts as determined by Griffith 

and Miner (1973). All test items were presented on tape to 

standardize the examiner's productions. 

The testing procedure followed the format used by Aungst 

and Frick (1964) with the added variable of phonetic context . 

The following procedures were used: 

l) Each child was given a deep test of articulation for his 

respective error phoneme. 

2) The examiner trained the child in naming the test pictures. 

3} The subject was asked to name the pictures and his response 

was tape recorded. Immediately followi~g his response, the 

subject was asked to ju~ge whether his production was "right" 

or "wrong" for this Test of Instantaneous Judgement. 

4) For the Test of Delayed Judgement, the subject listened to 

a play-back of his "spontaneous" productions which were 

recorded duri~g the Test of Instantaneous Judgement. The 

child reported his judgements of these productions as 

"r~ght" or "wrong". 

5} For the Test of Comparison, the subject heard the stimulus 

word on one tape recorded and he immediately repeated the word. 

The examiner's production on the master tape and the subjects' 

productions were recorded on a second tape recorder. After 
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recording the productions from the master tape and the subj~cts' 

productions, the tape was replayed. The subject was asked to 

judge whether his production was "right" or "wrong". 

6) After the subject had completed the experimental dis

crimination tests , he was given a Templin Sound Discrimination 

Test from a tape recording. 

To determine the percentage of agreement between the 

clinician and the students, the judgements were compared 

item by item. The percentages were compared between all of 

the tests t o determine if one circumstance was better for 

the subject in making judgements of discrimination. At-test 

was used to determine if a statistically significant difference 

existed between the subject's judgements and the clinician's 

judgements. For all t-tests, an alpha level of .05 was 

required for significance. To determine the rank order of 

phonetic contexts, the correct discriminations for /r/ and 

/s/ from all the experimental tests of discrimination were 

tallied and percentages computed. The percentages were 

ranked from high to low. This was done for each phoneme tested. 

To determine if the rank order of percentages of phonetic 

contexts discriminated correctly were comparable to those 

determined by Griffith and Miner (1973), the non-parametric 

statistic of rank order correlations, the Kendall-Tau, was 

used. To determine if a relationship existed between the 

articulation ability and auditory discrimination ability, 

the correct productions of /r/ and /s/ were tallied and per

centages were computed. These percentages were used as data 

for at-test with the alpha level for significance being .05. 
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CONCLUSIONS 

The following conclusions were drawn from this study: 

1) Six auditory discriminations ~tests were analyzed to 

determine if the tests evaluate speech sound discriminations 

in phonetic contexts proportionate to their use in the English 

language. It is concluded that these six tests of auditory 

discrimination are not phoneme specific since they are not 

designed to test a child's ability to discriminate specific 

phonemes in auditory stimuli . Furthermore, the tests do not 

possess concurrent validity since the phonetic contexts which 

are tested are not those which the child must discriminate in 

all listening situations. 

2) In comparing production- perception relationships , it was 

found that a close relationship existed between the students' 

performance on the Deep Test of Articulation and his ability 

to judge his own speech under all conditions for making these 

judgements. This comparison also revealed that the clinician 

perceived differences in the child ' s performance ~hat the 

child did not perceive. However, this is not a unique 

discovery since the clinician had been trained to hear 

errors which the child had not been trained to hear . 

3) In comparing students ' and clinician ' s judgements of /r/ 

and /s/ , it was concluded that the students and the clinician 

agreed more frequently on the accuracy of the productions of 

/s/ than on the accuracy of the productions of /r/ . This 

finding is supported by the findings of Alcorn , Griffith 

and Miner (1974) which revealed that in a comparison of 

defective productions of /r/ and /s/, the /r/ stimuli were 
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less acceptable to the listeners than the / s / stimul i. Per

haps there are more allophonic differences in the distortions 

of /r/ than in the distortions o f /s / which would acco unt for 

thi s difference in a cceptance. However, in the s cope of 

this study, such a question cannot be answered. 

4) At-tes t was used to statistically compare students' 

and clinicia n's judgements on all tests o f auditory discrimi

nation. It was found that a s tati s tically significant differ

ence existed between the students' and clinician's judgements 

of / r / . However, this difference did not exist for / s/ . 

5) Noting the discrepancies between /r/ and /s/ throughout 

this study, it was concluded that these are two different 

phonemes which children perceive with varying degrees of 

accuracy. In testing the auditory discrimination skills 

of adults, Daugherty (1974) found the same discrepancies 

between these two phonemes. Therefore, the remediation 

techniques used for / r/ may not be the optimal techniques 

for /s/ since the child perceives these phonemes differently. 

6) In comparing the rank order of correctly discriminated 

phonetic contexts of /r/ and /s/ with the rank order of fre

quency of occurrence of phonetic contexts of / r/ and / s/ as 

determined by Griffith and Miner (1973), it was found that 

a statistically significant relationship did not exist 

between the two rank orders. 

7) The significance of the sixth conclusion would infer 

that in this study the comparison of production and perception 
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rank orders revealed that they are not highly related nor 

significant. However, this area of research does need 

furthe r investigation since other studies such as Aungs t 

and Frick (1964) a nd Rasmus and Travis (1931) did indicate 

significance between perception and production. 

8) The findings of this research were compared to the con

clusions of Aungst and Frick (1964) since this research de

s ign was developed by them. It was found that the results 

of the Aungst and Frick (1964) did not remain consistent 

when the variable of phonetic contexts was added. 

IMPLICATIONS FOR FURTHER RESEARCH 

At the completion of this research concerning phonetic 

contexts and auditory discrimination skills, it was revealed 

that many research questions remained to be answered. The 

following implications for further research were suggested: 

1) The allophonic differences of /r/ and /s/ should be 

further investigated under conditions of phonetic context 

variables. This was suggested since differences which are 

unexplainable exist between a child's ability to discriminate 

correct productions of /r/ and /s/ . 

2) Since children perceive / r / and /s/ differently in a 

discrimination task, their ability to produce the two 

phonemes should be i nvestigated under conditions of phonetic 

contex ts . The purpose of this research would be to determine 

if children produce /r/ and /s/ with differing d egrees of 

accuracy under i dentica l testing or remediation t e chniques . 
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APPENDIX A 
DEEP TEST OF APTICV IATION FOR /r/ 

(Griffith and Miner, 19 73) 

SINGLES 
I;A I/UA F/A 
1. rich /rI ! __ 1. Henry /rl / _ _ 1. bear / er/ __ 
2. red /r &/ _ ._ 2. several /r e / __ 2. clear /ir/ __ 
3. real /ri/ __ 3. railroad /ro/ __ 3. war /ocl __ 
4. race /re/ __ 4. car /ar/ ___ 
5 . ride / rul/ __ . SCORE /3 5 . four /Or/ __ 
b . road /ro/ 6 . sure /ur/ 
7. room /ru/ ___ 7. carry /.2r/ __ 
8. run /r<P/ _ _ 8. tire /alr/ __ 
9. run /r.,..; __ 9. hour /a Ur/ 

l O. round /raU/_· 
l l. rock /ra/ __ SCORE /9 
1 2. wrong /r:> / 

SCORE / 12 

BLENDS 
I/A I/UA F/A 
l. press /pr/ __ 1. provide /pr/_· - l. art /rt/ __ 

2. trade /tr/ __ 2 • country /tr/ __ 2 . hard /rd/ __ 

3. grow /gr/ __ 3. hundred /dr/ __ 3. farm /rm/ __ 

4. break /br/ __ SCORE /3 4. dark /rk/ __ 

5. free /fr/ __ s. horse /rs/ __ 

6. draw /dr/ __ 6. large /rdv_ 

7. string /str/ __ 7. north /r8 / __ 

8 . cross /kr/_·_ n. born /rn/ ___ 

9, three ; er/ __ 9. ma rch / rt/ ! __ 

10. spread /spr/ __ SCORE /9 

SCORE /10 



SINGLES 
I/A 
1. ring 
2. record 
1 read 
4 . rake 
5. ride 
6 . rope 
7 . ruler 
8 . rat 
9. run 

10. round 
11. rock 
12. wrong 

SCORE 

BLENDS 
I/A 
1. present 

2. tree 

3. grass 

4 . bridge 

5. fruit 

6. dress 

7. straw 

8. cross 

9. three 

10. spring 

SCORE 
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APPENDIX B 
AUDITORY DISCRIMINATION TEST FOR /r/ 

TEST ITEMS 

I/UA F/A 
/rI/ l. strawberry /rI/ 1. bear 
/rE/ 2. several /r~/ 2. ear 
/ri/ 3. railroad /ro/ 3 . corner 
/re/ 4. car 
/raI/ SCORE /3 5. four 
/ro/ 6. your 
/ru/ 7. tire 
/raz/ 8. hour 
Ir,../ 9. carry 
/raU/ 
/ra/ SCORE 
Ir~/ 

/10 

I/UA F/A 
/pr/ l. provide /pr/ 1. heart 

/tr/ 2: country /kr/ 2. yard 

/gr/ 3. children /dr/ 3. arm 

/br/ SCORE /3 4. dark 

/fr/ s. horse 

/dr/ 6 . large 

/str/ 7. north 

/kr/ 8. horn 

/8 r/ 9. march 

/spr/ SCORE 

/10 

/Er/ 
/ir/ 
l~rl 
/ar/ 
/or/ 
/ur/ 
/air/ 
/aur/ 
/'J!r/ 

/9 

/rt/ 

/rd/ 

/rm/ 

/rk/ 

/rs/ 

/rd3/ 

/rtJ I 

/rn/ 

/rt// 

/9 
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APPENDIX C 
DEEP TEST OF ARTICULATION FO R / s / 

(Schneider, l 973 ) 

SING LES 
I/A I/UA FIA 

1. c ent /SE I 1. person /s::,· /_ l. kiss 
2 . sic k / SI I 2 . officer /sw.l 2 . yes 
3 . sun /s I 3. necessary /s £ ;_· _ 3 . space 
4 . s eat / Si I 4. also /so/ 4. pass 
5 . siz e 1saI/ 5 . peace 
6 . s ir / sr- I SCOPE / 4 6. loss 
7. say /s e/ 7. ice 
8. saw / s-:, / 8 . us 
9 . soon / su/ 9. possible 

l O. so / so/ 0. close 
11. south / saU/ 11. produce 
1 2. sat ! Soi! I 12 . house 
l 3 . soil I s:>I/ 13. voice 

SCOR!: / 13 SCOPE 

BLENDS 
I/A F/A Fl t"A 
1. stick / st ! 1. • best /st/ 1. perhaps 

2. speak / sp/ 2 . dance - /ns/ 2. next 

3 . strong l str/ __ 3 . its /ts/ 3. silence 

4. sky / sk i __ 4. horse _ / rs/ 4. forest 

5. small / sm/ _ _ 5. box / ks / SCOPE 

6 . spring / spr/_ 6 . ask / sk/ 

7 . explain /spl/_ 7 . against - / nst/ 

8. square /skw/_ 8. else / ls / 

9. s now / sn/ _ _ SCORE / 8 

l O. s leep / sl / __ 

l 1. sweet / sw/ _ 
SCORE I ll 

I Is / 
is l 
/ es/ 
/ -.x! sl _ 
/ is/ 
/ as / 
/ais/_ 
/ .... s/ __ 
/as/ __ 
/os / __ 
/us/ 
/ at, s / _ 
f.>Is / __ 

/ 13 

/ ps i __ 

/kst/ __ 

/ ns / 

/ st/ 

/ 4 
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APPENDIX D 
AUDITORY DISCRIMINATION TEST FOR / s / 

SINGLES 
1/A I/UA F/ A 
1. seven /sc I 1. sa lute / s~ / 1. kis s I I s / 
2 . six /S I I 2. survey / sci' I 2. dress / £. S/ 
3. s un /s ~/ 3. nec e s s a ry I ~ I 3. race / es/ 
4 . see /si/ 4. a l so / so/ 4 . glas s / ili! S/ 
5 . s i gn /snI/ s. gees e / i s / 
6 . circle /s?- / SCORE / 4 6 . cros s / ~ s/ 
7 . sailor / SC/ 7 . ice ; ar s; 
8 . saw /so / 8 . bu s I,,, s/ 
9 . sea /so/ 9 . poss ible / a s / 

10 . soup / S U/ l O. close /os / 
11. south ;sa U/ l 1. juice / us/ 
12 . s a ndwich / sae / l 2. house ;a Us/ 
l 3 . s o il /s '.)I/ 1 3 . voice /.) Is/ 

SCORE / 13 SCORE / 13 

BLENDS 
I/A F/ A F/ UA 
1. star / s t/ l . ne st / st/ 1. silenc e /ns / 

2. spoon / sp/ 2 . fence / ns/ 2 . forest /s t/ 

3 . straw / str/ 3. United States /ts/ SCORE /2. 

4. skirt / s k/ 4 . hors e / rs/ 

5 : small / sm/ s . box / ks / 

6 . spring /s pr/ 6 .. ma sk / sk/ 

7. splash / spl/ 7. a gainst / nst/ 

8. squirre l / skw/ 8 . else / l s / 

9. s nake / sn/ 9 . perhaps / ps/ 

10 . s l e ep /s l/ 10 . next / kst/ 

11. swing /sw/ SCORE / 10 

SCORE /11 
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