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CHAPTER I 

INTRODUCTION 

Many articulation tests (Developmental Articulation 

Test, 1959; Arizona Articulation Proficiency Scale, 1963; 

Goldman-Fristoe Test of Articulation, 1969; and Templin-

Darley Test of Articulation; 1969) have been developed 

and standardized for use in the diagnosis and appraisal 

of speech disorders. To the speech pathologist, these 

tests for articulatory assessment are valuable tools used 

as a means of distinguishing between normal and deviant 

articulation. Tests such as the Templin-Darley Test of 

Articulation (1969) include standardized norms of normal 

speech development to which the individual child's artic

ulation score can be compared. However, the method of 

stimulus presentation to be used during administration 

of the articulation tests has not been standardized. 

Lack of a uniform method of stimulus presentation is pro

bably due to disagreement among the authors who have in

vestigated the differences in articulatory responses to 

both the spontaneous and imitative methods of stimulus 

presentation• 



The spontaneous and imitative methods of stimulus 

presentation have been 'described by many authors (Templin, 

1939, 1947; Poole, 1934; Uellman, Case, Mengert, and 

Bradbury, 1931; Smith and Ainsworth, 1967; Snow and Mil-

isen, 1954a; Ham, 1958; Siegel, Uinitz, and Conkey, 1963; 

Uinitz, 1969; Kresheck and Socolofsky, 1972), The con

troversy concerning test methods centers around the ef

fect that the stimulus presentation has on the articula

tory responses of the child. 

The manner of stimulus presentation should ideally 

be designed to elicit responses which indicate the child's 

usual speech performance (Perkins, 1952), Previous stud

ies (Templin, 1947; Perkins, 1952; Kresheck and Socolof

sky, 1972; Siegel, Uinitz, and Conkey, 1963; Snow and 

Milisen, 1954a; and Ham, 1958) have investigated the 

difference in articulatory responses as related to spon

taneous (picture) and imitative (oral) stimulus presen

tation. Several studies have investigated other stim

ulus presentation methods. Smith and Ainsworth (1967) 

compared articulatory responses as related to picture 

stimulus only, auditory stimulus only, and auditory-

visual stimulus combined, Scott and Milisen (1954) -made 

comparisons of responses to visual stimulus only, audi

tory stimulus only, and a combination of visual and aud

itory stimulation. Their study described visual stimu

lus as being a visual formation of the articulators for 



each word without an aural pattern presented for the child 

to follow. Snow and Milisen (1954b) investigated the de

gree of spontaneous articulatory improvement in responses 

to oral and pictorial articulation tests. Finally, Car

ter and Buck (1958) investigated the inconsistencies of 

articulation errors on spontaneous and imitative tests 

by comparing scores obtained from a spontaneous test, 

an imitative test, and a nonsense syllable test. 

Although much research has been conducted regard

ing spontaneous and imitative test methods, general 

agreement concerning the most efficient and accurate 

method of stimulus presentation has not been reached. 

This lack of agreement is due to many research varia

bles which include: (a) different populations used as 

subjects in various studies, i,e, articulatory defec

tive versus articulatory normal, (b) order of stimulus 

presentation, i.e, imitative before spontaneous and 

vice versa, (c) age of subjects included in various 

studies, i.e, pre-school, school-age, and adults, (d) 

presence or absence of visual clues, (e) emphasis or 

lack of emphasis on visual clues, i,e, the child may be 

asked to watch the examiner's mouth, and (f) comparison 

of the spontaneous and imitative test methods to other 

test methods, i,e, visual stimulus only, nonsense-

syllable test. 

Several authors (Templin, 1947; Perkins, 1952; and 



Ham, 1958) have concluded that either the spontaneous or 

imitative method can be utilized because no significant 

differences were found between the two methods. Other 

investigators' (Scott and Milisen, 1954; Snow and Mil

isen, 1954a, 1954b; Carter and Buck, 1958; Siegel, Uinitz, 

and Conkey, 1963; and Kresheck and Socolofsky, 1972) re

sults demonstrated a preference of the spontaneous stim

ulus method as a means of assessing articulation. Sev

eral reasons for preferring the spontaneous stimulus 

method over the imitative method have been cited. Sie

gel, Uinitz, and Conkey (1963) and Snow and Milisen 

(l954a) concJ.uded that the imitative test method results 

in better performance by the child because the visual 

and auditory clues which are provided by the imitative 

method aid the child in forming the sounds more correctly. 

A similar conclusion reached by Smith and Ainsworth (1967) 

indicates a preference for the spontaneous method be

cause this method elicits a greater number of errors. 

Carter and Buck (1958) cited the spontaneous method of 

stimulus presentation as the most accurate method in 

surveying the articulation of school-age children, 

Kresheck and Socolofsky's (1972) results were in favor 

of using the spontaneous method because the imitative 

stimulus method does not provide an accurate picture of 

the child's articulatory behavior. 

The ideal testing situation would be to utilize 



the stimulus presentation method which is most efficient 

in eliciting responses from an individual child. How

ever, the goal of articulatory assessment is to accur

ately describe the child's havitual articulatory behavior. 

The speech pathologist should know if the method of stim

ulus presentation enhances or reduces the correctness 

of a child's articulatory responses. In other words, 

how does the method of stimulus presentation affect the 

accuracy of the various articulation tests? It would 

appear that the controversy concerning the method of 

stimulus presentation centers around efficiency versus 

accuracy. Although it may be easier to elicit respon

ses from a child using the imitative method, is this 

actually an accurate means of assessing his usual ar

ticulatory behavior? This question would seem to be 

particularly pertinent in relation to testing pre-school 

children who may not have an expressive vocabulary large 

enough to accomodate spontaneous responses. Therefore 

it was the purpose of this study to investigate any 

differences occurring between articulation scores of 

three and three-and-a-half year olds as a result of the 

spontaneous test method and the imitative test method. 

Review of the Literature 

Research conducted in the area of method of stim

ulus presentation has involved types of stimulus pre-



sentation in addition to spontaneous and imitative test 

methods. The comparative research which has been con

ducted in the area of stimulus presentation can be sub

divided into the following groups: (l) spontaneous (pic

ture) presentation versus imitative (oral) presentation, 

(2) spontaneous articulatory improvement in response to 

oral and picture articulation tests, (3) picture stimulus 

only, auditory stimulus only, and a combined auditory-

visual stimulus, (4) visual stimulus only (visual for

mation of articulators without an aural pattern), audi

tory stimulus only, and a combination of visual and 

auditory stimulation, and (5) spontaneous test, imita

tive test, and nonsense-syllable test. 

Spontaneous V/ersus Imitative 
Stimulus Presentation 

The spontaneous method of stimulus presentation 

consists of either showing the subject a picture to be 

verbally named or reading a word spontaneously. The 

key to this method of testing articulation is the lack 

of auditory stimulation. Testing articulation imitatively 

consists of presenting an auditory and/or visual stimulus 

to the subject, 

Templin (1947) conducted a study designed to dis

cover any differences in measured articulation when a 

sound is tested in a word spontaneously uttered or in 

a word repeated after the examiner. She tested a total 



of 100 preschool children which included 56 boys and 44 

girls ranging in age from two years, one month to five 

years, nine months. The mean chronological age for this 

population was three years, nine months at the initial 

test. Of the initial 100 children, seventy-seven were 

retested following a six-month interval, A second six-

month interval passed before third session tests were 

given to thirty-seven children. Each of the three test 

sessions included three measures of each child's artic

ulation. The measures included a Picture Test (spon

taneous responses to pictures). Aural Test A (imitation 

of aural pattern with picture before the child), and 

Aural Test B (imitation of aural pattern without use 

of pictures). Each child was instructed to name the 

picture during the Picture Test and to repeat the name 

of the picture after the examiner during Aural Test A 

and Aural Test B, 

The spontaneous and imitative tests were compared 

according to the percentage of correct responses. There 

were no statistically significant differences between 

any of the articulation scores obtained by the different 

test methods. The mean percentage of correct responses 

for the Picture Test and Aural Tests A and B were with

in one percent of each other, Intercorrelations between 

the picture Test, Aural Test A, and Aural Test B were 

above ,95, The correlations are similar between each of 



8 

the three tests and chronological age. 

The conclusion drawn by Templin (1947) was that the 

results proved neither the imitative nor spontaneous me

thod as superior. Therefore, the speech pathologist 

may use either method or a combination of the two me

thods when administering an articulation test. 

Similar results to those obtained by Templin in 1947 

were obtained by Perkins (1952) who investigated the idea 

of developing an ideal articulation test which would meet 

several criteria. One of the criterion was using a man

ner of presentation "designed to elicit responses in

dicative of the subject's usual speech performance" 

(pp. 57). He included fifty-six subjects ranging in 

age from nine years to adulthood. All of the subjects 

had been diagnosed within the previous two years as 

misarticulating the /s/ or /z/ sounds. Only the /s/ 

and /z/ sounds were tested during the study. The sounds 

were tested by the imitative method which consisted of 

the subject repeating words which were dictated by the 

examiner at the beginning of the test session. At the 

end of the session, the subject spontaneously read the 

words. The test scores of the 1,178 words resulted in 

46.9 percent of the verbal imitations being phonemically 

correct and 47,3 percent of the verbal spontaneous re

sponses were phonemically correct, Perkins concluded 

that the results are very similar for both the imitative 



and spontaneous test methods. Although Perkins' pro

cedures differed from Templin's (1947), the conclusions 

are in agreement, 

A study conducted in 1958 by Ham which concerned 

the relationship between misarticulation and misspelling 

also compared the imitative and spontaneous test methods. 

Ham's subjects included forty children in grades two 

through five who were considered as having functional 

misarticulations on one of the three sounds tested /s, 

l,r/. Half of the test words were presented pictorially 

and half were presented orally. Ham's results indicated 

that of the 204 misarticulated words, 19 percent were 

presented spontaneously and 24 percent were presented 

imitatively. The difference was not statistically sig

nificant. Ham concluded that the method of stimulus 

presentation had no significant relationship to the fre

quency of articulation errors. This conclusion is in 

agreement with those of Templin (1947) and Perkins (1952), 

Other studies which have compared the influence of 

spontaneous and imitative stimulus presentation on ar

ticulatory responses have not resulted in the above con

clusions. Snow and Milisen (1954a) conducted a study 

designed to determine whether defective speaking child

ren respond similarly to words presented orally and pic

torially or in writing. The study included 164 articu

latory defective children from first, second, seventh. 
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and eighth grade classes. The 112 boys and 52 girls 

were tested on 25 consonant sounds and blends, A pic

ture test and imitated verbal test were given to the 

first and second grade children while the seventh and 

eighth grade students were asked to spontaneously read 

single words and repeat words. The test battery con

sisted of Test I which was half imitative and half 

spontaneous and Test II which was the reverse of Test I. 

The order of administration of Test I and Test II was 

counterbalanced among the subjects. If Test II was 

administered during the initial session, administration 

of Test I took place the following day and vice versa. 

During the imitative testing, no emphasis was placed on 

visual or auditory clues. The responses were rated with 

comparisons being made between the imitative and spon

taneous tests in regard to better (not necessarily cor

rect) productions. 

An analysis of test scores resulted in the follow

ing findings: (l) Uhen a difference occurred between the 

picture and oral tests, it was twice as likely that the 

better response would occur on the oral test, (2) The 

initial sound appears to be most influenced by oral stim

ulation followed by medial and final sounds. (3) Artic

ulatory proficiency increases with age. (4) The differ

ence between picture and oral tests decreases with an 
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increase in grade level. From their results. Snow and 

Milisen concluded that oral stimulation aided children 

in correctly articulating sounds. Therefore, to get an 

accurate picture of a child's articulatory abilities, the 

picture test is preferable. 

Comparisons of the imitative and spontaneous test

ing methods were made by Siegel, Uinitz, and Conkey in 

1963. The study included 100 kindergarten children who 

were physically normal, had no evidence of hearing loss, 

and who came from monolingual homes. The fifty-four 

males and forty-six females were tested on the forty 

test items randomly arranged by using both the imitative 

and spontaneous methods. During the imitative test, a 

screen was placed in front of the examiner to eliminate 

all visual clues to the subject. The statistical anal

ysis indicated that eight of the forty sounds were pro

duced correctly by significantly more children in re

sponse to the imitative method than the spontaneous 

method of presentation. The authors reported that these 

results indicated that the imitative method may result 

in better articulatory performance (for at least eight 

of the forty sounds). However, because this result is 

not of great magnitude, Siegel, Uinitz, and Conkey sug

gest utilization of the spontaneous method when possible 

and resorting to the imitative method when necessary. 
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A recent study comparing spontaneous and imitative 

test methods which included preschool children (as did 

Templin, 1947) was conducted by Kresheck and Socolofsky 

in 1972. The study included forty-five four-year-old 

children who were physically normal, had no evidence of 

a hearing loss, and who came from monolingual homes. The 

children were tested twice using eighty-seven words from 

the Templin-Darley Test of Articulation, The first test 

utilized the spontaneous method. The second test, ad

ministered not less than two days nor more than one 

week later, was administered using the imitative method. 

Statistical analysis revealed the following: (l) Better 

articulation scores were obtained by forty of the forty-

five subjects with the imitative method of stimulus 

presentation, (2) None of the forty-five children had 

better articulation scores with the spontaneous test 

method, (3) The twenty-three subjects who responded cor

rectly spontaneously also responded correctly imitatively, 

(4) Nine subjects who produced incorrect responses spon

taneously corrected their responses when given the im

itative test, (5) Children with numerous misarticulations 

had a tendency to be less influenced by the imitative 

model than children with fewer misarticulations, Kresheck 

and Socolofsky concluded that the imitative method of 

articulation testing probably did not demonstrate the 

child's articulatory abilities accurately. 
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Spontaneous Improvement Related to 
Spontaneous and Imitative Responses 

Snow and Milisen (1954b) conducted a second study 

"to investigate, in defective speaking children, the 

degree of spontaneous improvement in articulation as it 

is related to the differential responses to oral and 

pictorial articulation tests" (pp. 46). The authors 

contended that minimum assistance is given to the child 

during spontaneous picture testing while oral stimula

tion provides a correct oral and possibly a correct 

visual pattern to follow. The authors further hypoth

esized that a child who responds more correctly to oral 

stimulation would be more likely to make improvement in 

articulatory proficiency than a child who maintains an 

incorrect response to both the picture and oral stimula

tion tests. 

The study included eighty-one articulatory defec

tive first and second graders. The children were tested 

on eighteen consonant sounds. The subjects were given 

an Initial Picture Test and an Initial Oral Test and 

were retested on the same two tests six months later. 

Comparisons were made of the following: (a) results 

for each child on the Initial Picture Test with re

sults on the Initial Oral Test, (b) results each child 

made on the Initial Picture Test and Final Picture Test, 

(c) results for each sound in each position on the Initial 
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Picture Test with results on the Initial Oral Test, 

and (d) results for each sound in each position on the 

Initial Picture Test and Final Picture Test. The dif

ference between oral and picture stimulation is repre

sented by obtained differentials between the two Initial 

Tests (a and c above). The spontaneous improvement in 

a child's articulation during the six-month interval is 

represented by the differences in the Initial and Final 

Picture Tests (b and d above). 

The comparisons made between the different test 

results revealed the following: (l) Generally, the 

subjects made more severe errors on the Initial Pic

ture Test than on the Initial Oral Test. (2) The sub

jects with the greatest differential between the Picture 

and Oral tests showed the greatest spontaneous improve

ment in articulation when given the Final Picture Test. 

(3) Generally, the sounds which were produced better in 

the Initial Oral Test than in the Initial Picture Test 

also demonstrated a greater spontaneous improvement on 

the Final Picture Test. The authors concluded that the 

differences in a child's responses to an oral and a pic

ture articulation test could be used as a valuable fac

tor in predicting his progress in correcting his artic

ulation errors. 
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Picture Stimulus, Auditory Stimulus, 
and Auditory-liisual Stimulus 

Smith and Ainsworth (1967) conducted a study to 

compare the effects of picture stimulus, auditory stim

ulus, and auditory-visual stimulus on articulatory re

sponses of forty articulatory defective first grade 

students. The twenty-five boys and fifteen girls had 

no observable oral deviation and no evidence of hearing 

loss. The test items included /f,1,8,5,s,z,d5,k,g,v/ 

which were selected on the basis of their frequency of 

usage in the English language. The stimulus presentation 

methods included: (a) picture stimulus in which the child 

was asked to name the picture (spontaneously), (b) audi

tory stimulus in which the child repeated the word after 

the examiner whose mouth was covered by a card, and 

(c) auditory-visual stimulus in which the child was 

asked to attend to the examiner's mouth as he said a 

word and then the child repeated the word. The order 

of presentation was counterbalanced among the children. 

The total number of articulatory errors elicited 

was statistically significant for the different test 

methods. The picture method elicited more articulatory 

errors than the auditory method or the auditory-visual 

method. The auditory method elicited more articulatory 

errors than the auditory-visual method. The auditory and 

auditory-visual methods were equally effective in iden

tifying errors in the final position of words. From 
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their results. Smith and Ainsworth concluded that for 

first grade children, the picture presentation method 

elicited the greater number of errors for spontaneous 

speech. 

Uisual Stimulus, Auditory Stimulus, 
and Visual-Auditory Stimulus 

The purpose of the study conducted by Scott and 

Milisen (1954) was to obtain evidence which would point 

to the effect of visual and auditory stimulation on the 

articulatory responses of speech defective children. 

The study included sixty-four children ranging in age 

from four to fourteen years. The forty-two boys and 

twenty-two girls had been diagnosed as articulatory de

fective. Children with compounding problems such as 

visual or hearing disorders, cerebral palsy, cleft pal

ate, stuttering, or emotional factors were excluded from 

the study. Only eight sounds /r,1,3,z,k,g,f,v/ were 

used in this study. The /f/ and /v/ were included be

cause they contain readily visible focal articulation 

points; the focal points of /g,k,r,l/ are normally less 

visible but can be made more visible; and focal points 

of /s/ and /z/ are not visible. 

Each subject was administered a picture test to 

identify which of the eight sounds he misarticulated, 

A battery of stimulation tests of the defective sounds 
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in isolation were presented in the following order: 

(a) production of the sound in isolation following 

visual and auditory stimulation, (b) production of the 

sound following visual stimulation (correct formation 

of the articulators with no actual sound emission), 

and (c) production of the sound following an auditory 

stimulus, 

The results indicated that the use of combined 

visual-auditory stimulation is the most effective type 

of stimulation. The results were as follows: (l) Uis-

ual-auditory stimulation resulted in more correct and 

fewer incorrect responses than visual stimulus alone 

or auditory stimulus alone for all sounds tested, 

(2) For the /s/ and /z/ sounds (non-visible focal ar

ticulation points) and the /r/ sound (focal point can 

be made more visible), the auditory stimulus elicited 

more correct responses and fewer incorrect responses 

than the other two methods of stimulus presentation 

utilized in this study, (3) For the /l/ sound (focal 

point can be made more visible), the visual stimulus 

elicited more correct responses than the auditory stim

ulus. (4) For the /k/ and /g/ sounds (focal points can 

be made more visible) and the /f/ and /v/ sounds (vis

ible focal points), the auditory stimulus method and 

the visual stimulus method appear to elicit similar 
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responses. This last result indicates that the visual 

stimulus is as important as the auditory stimulus. How

ever, for the voiced /v/ and /g/, the auditory stimulus 

is necessary to prevent substitution of the two sounds' 

voiceless cognates, /f/ and /k/, respectively (Scott and 

Milisen, 1954), 

Spontaneous Test, Imitative Test, 
and Nonsense-Syllable Test 

Carter and Buck (1958) conducted a study in an 

attempt to devise a prognostic articulation test. The 

study included 175 first grade children who had func

tional articulation disorders and had not received 

speech therapy. Of these, eighty-three children re

ceived speech therapy in the public schools for a nine-

month school year and ninety-two children received no 

special help in regard to correcting their misarticu

lations. 

Test I was a spontaneous test which was administered 

in the classroom whenever possible. Children with any 

misarticulations on Test I were given Test II and Test 

III a week later. Test II was an imitative test using 

the same sounds used in Test I. During the imitative 

test each subject was asked to watch the examiner's 

mouth and to listen carefully. Immediately following 

Test II, the subjects were given Test III, the nonsense-

syllable test in which the subjects were again asked to 
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watch the examiner. At the end of the school year, the 

children were readministered the spontaneous test. 

Analysis of the test scores included comparison 

of percentage of errors between the following test me

thods: (a) initial spontaneous test compared to non

sense-syllable test results, (b) spontaneous test re

sults compared to the imitative test results, (c) the 

imitative test results compared to the nonsense-syllable 

test results, and (d) the three combinations listed a-

bove compared to the final spontaneous test results. 

The results indicated a statistically significant dif

ference in the number of errors made on the spontaneous 

test and the imitative test, with fewer errors being 

made on the imitative test. 

The authors concluded that the spontaneous method 

of articulation testing should be used when testing 

school-age children. They also concluded that higher 

percentages of correction on the nonsense-syllable test 

allows for more accurate prediction of successful out

come without therapy (Carter and Buck, 1958). 

Summary of Review of Literature 

The review of the literature included several 

studies (Templin, 1947; Perkins, 1952; Snow and Milisen, 

1954a; Ham, 1958; Siegel, Uinitz, and Conkey, 1963; and 

Kresheck and Socolofsky, 1972) which conducted research 
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designed to compare the influence that the spontaneous 

test method and the imitative method have on articula

tory responses. Also included in the review were stud

ies which investigated spontaneous articulatory improve

ment in response to oral and picture articulation tests 

(Snow and Milisen, 1954b); compared picture stimulus, 

auditory stimulus and auditory-visual stimulus (Smith 

and Ainsworth, 1967); compared visual stimulus, auditory 

stimulus, and visual-auditory stimulus (Scott and Mili

sen, 1954); and compared spontaneous test, imitative test, 

and nonsense-syllable test (Carter and Buck, 1958). 

Dust as the investigative procedures differed among 

the various studies, so did the results. Several rea

sons exist which could account for the discrepancies among 

the results of the various studies. The difference in 

type of population is one factor to be considered. Most 

of the studies (Perkins, 1952; Snow and Milisen, 1954a, 

1954b; Scott and Milisen, 1954; Ham, 1958; Carter and 

Buck, 1958; and Smith and Ainsworth, 1967) included only 

articulatory defective subjects. However, Templin (1947), 

Siegel, Uinitz, and Conkey (1963), and Kresheck and So

colofsky (1972) included only subjects with no diagnosed 

articulatory disorders, 

A second factor which could have influenced the re

sults of the various studies is the degree to which vis-
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ual clues aid a child in correctly producing sounds. 

Snow and Milisen (l954a, 1954b), Ham (1958), and Tem

plin (1947) placed no special emphasis on visual clues 

and neither asked the subject to watch the examiner's 

mouth nor did they take steps to eliminate the visual 

clue. Two studies (Scott and Milisen, 1954; and Carter 

and Buck, 1958) specifically instructed the subjects to 

watch the examiner's mouth during the tests. Studies 

by Siegel, Uinitz, and Conkey (1963) and Smith and 

Ainsworth (1967) made a special effort to eliminate all 

visual clues by covering the examiner's face in some 

manner. Perkins (1952) and Kresheck and Socolofsky 

(1972) did not discuss the influence of visual clues 

on articulatory performance. 

Statement of Problem 

To the speech pathologist who desires to utilize 

the most effective and accurate measure of articulatory 

abilities, the question of the influence of stimulus 

presentation on articulatory performance remains an 

important one. To date, no uniform method of stimulus 

presentation is being utilized by the professionals who 

must use articulation tests in the diagnosis and apprai

sal of speech disorders. Recent studies (Scott and Mil

isen, 1954; Snow and Milisen, 1954a, 1954b; Carter and 

Buck, 1958; Siegel, Uinitz, and Conkey, 1963; and Kre-
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shock and Socolofsky, 1972) which have investigated the 

influence of spontaneous and imitative methods of stim

ulus presentation on the articulatory responses of sub

jects have concluded that the spontaneous method should 

be utilized in articulatory assessment. However, none 

of these studies included three-year-old children. 

Therefore, the effect of testing method on the artic

ulatory behavior of this age group is not known. It 

was the intent of this study to determine which method 

of stimulus presentation is the most efficient, but more 

importantly, the most accurate means of articulation 

measurement for three and three-and-a-half year old 

children. The null hypothesis was that no difference 

exists in articulation scores due to differences in 

testing method. 



CHAPTER II 

METHODS AND PROCEDURES 

This chapter will present the methods and pro

cedures used in this study to compare the spontaneous 

method of stimulus presentation with the imitative me

thod of stimulus presentation. Factors known or thought 

to affect articulatory development such as intelligence, 

sex, hearing acuity, organic problems, bilingualism, and 

family constellation were controlled in the subjects 

selected for inclusion in this study. 

Selection of Sub.jects 

Twenty-five boys and twenty-five girls at two dif

ferent age levels were included in this study making a 

total of 100 subjects. An allowance of one month on 

either side of the chronological age investigated was 

given the children of that age level. Children who 

were thirty-five, thirty-six, or thirty-seven months 

old were included in the three-year-old group and 

children who were forty-one, forty-two, or forty-three 

months were included in the three-and-a-half year old 

group. Each child was individually screened in order 
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to determine of he met the criteria designated for sub

jects in this study. Each child included in this study 

(l) had normal hearing, (2) was monolingual, (3) was 

Caucasian, (4) exhibited no neurological or physical 

problems, (5) had two parents living in the home, at 

least one of whom was a natural parent, and (6) was of 

normal intelJ.igence. 

Assessment of the above criteria was made by 

test scores, parental interview, and intake form. The 

100 subjects included in this investigation were con

sidered to be normal children from the Lubbock, Texas, 

vicinity. Four day-care centers, six churches, and 

parental referral provided the children who were included 

in this study. Before a child could be tested, his par

ents had to give their consent and fill out an appro

priate intake form. 

The 100 subjects who passed the test battery and 

met the set criteria were grouped into appropriate 

socioeconomic classes according to the Two Factor Index 

of Social Position (Hollingshead, 1957). The occupation 

and education of the head of the household were computed 

and weighed numerically according to Hollingshead's 

groupings in order to determine the socioeconomic sta

tus for each subject. Because each subject had to have 

two parents living in the home, the parent with the 

higher social position was considered as the head of the 
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household and received the social rank. In cases where 

one parent did not work, the working parent was always 

considered as the head of the household so that his 

social rank was included. Hollingshead has broken the 

occupation factor into the following seven groups with 

each group corresponding to its appropriate rating: 

(l) Higher Executives, Proprietors of Large Concerns, 

and Major Professionals, (2) Business Managers, Pro

prietors of Medium Sized Businesses, and Lesser Pro

fessionals, (3) Administrative Personnel, Small Inde

pendent Businesses, and Minor Professionals, (4) Cler

ical and Sales Uorkers, Technicians, and Owners of 

Little Businesses, (5) Skilled Manual Employees, 

(6) Machine Operators and Semi-Skilled Employees, and 

(7) Unskilled Employees. The educational scale consists 

of seven classes, each with its appropriate numerical 

rating: (l) Graduate Professional Training, (2) Stand

ard College or University Graduation, (3) Partial Col

lege Training, (4) High School Graduates, (5) Partial 

High School, (6) Junior High School, and (?) Less than 

Seven Years of School. After each parent was assigned 

a rating according to occupation and education, the 

numerical value of each of these two factors was mul

tiplied by the assigned factor weight (seven for oc

cupation; four for education). The two scores thus ob

tained were added together and this numerical figure 
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inserted into Hollingshead appropriate Social Class. 

Social Class 

I 
II 
III 
i\y 

\J 

Range of Comouted Scores 

11-17 
18-27 
28-43 
44-60 
61-77 

The socioeconomic status for each subject was indicated 

by the Two Factor Analysis. Subjects included in Class 

I or II were considered to be from Upper Socioeconomic 

Levels (USEL). Subjects included in Class III, IV, or 

\l were classified as being from Lower Socioeconomic 

Levels (LSEL), The subject distribution according to 

age, sex, and socioeconomic level is presented in 

Table 1. 

TABLE 1,—Distribution of subjects according to age, 
sex, and socioeconomic status 

AGE SEX USEL LSEL N 

3.0 
3,0 

3.5 
3.5 

Female 
Male 

Female 
Male 

Test Descri P 

13 
17 

13 
13 

tion an d P 

12 
8 

12 
12 

rocedures 

25 
25 

25 
25 

The test battery included a hearing screening test, 

a peripheral speech mechanism examination, the Peabody 

Picture Vocabulary Test, Form A, (Dunn, 1965), and the 
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Goldman-Fristoe Test of Articulation (1969), If any of 

the first three tests listed above were failed, a sub

ject's score on the articulation test was not included 

in this study. Only two potential subjects' scores had 

to be discarded as one failed to pass the hearing screen

ing and another did not achieve the criterion for the 

Peabody Picture Vocabulary Test, To insure that 100 

test scores would be included in this study, two other 

subjects were tested to replace the two subjects who 

failed to meet the criteria. The test battery was 

usually administered in the home of the child because 

both test sessions were usually conducted at night 

when the Texas Tech Speech and Hearing Clinic was closed, 

Uhen testing in the home, the room most free of dis

tracting stimuli was used, Uhen table and chairs were 

not readily available or as a means of establishing 

rapport with the young subjects, the examiner and testee 

worked sitting on the floor. The mother of the subject 

was usually present in the room. However, she did not 

actively participate in the actual testing except in 

cases when the subject was unwilling to respond. 

Varying amounts of time were spent with each sub

ject to establish rapport before explaining the tasks at 

hand. During the initial test session, the tests were 

administered in the following sequence: (l) Peabody 
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Picture Vocabulary Test, (2) Goldman-Fristoe Test of 

Articulation using the spontaneous method of stimulus 

presentation, (3) Peripheral Speech Mechanism Exami

nation, and (4) Hearing Screening, The test battery 

for the first test session was usually completed within 

a forty-five minute block of time. The second test 

session consisted only of administering the Goldman-

Fristoe Test of Articulation using the imitative method. 

The second test session usually took ten minutes and 

occurred not less than two days nor more than one week 

after the spontaneous test was administered during the 

initial test session. 

Hearing Screening 

A hearing screening test was administered to all 

100 subjects to identify any individuals who might have 

a hearing loss. The test was administered in a quiet 

room by qualified examiners, using a portable Maico 

Audiometer (Model MA-12B), Only the three speech fre

quencies 500, IK, and 2KHz were screened bilaterally 

at 15 dB (ISO), The examiner demonstrated to each child 

how to raise his hand every time he heard a tone through 

the earphones. Play audiometry was utilized for a few 

subjects who were unable to respond to the tone by rais

ing their hand. To pass this screening test, no subject 

could have a pure tone hearing loss exceeding 15 dB (ISO) 
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in the better ear at any of the three frequencies, Sprie-

stersbach, Darley, and Morris (1958) and Morris (1962) 

define the criterion for an educationally handicapping 

hearing loss as being a pure tone loss in the better 

ear exceeding 30 dB (iSO) at any of the octaves 250 

through 4KHz, or exceeding 20 dB (iSO) at any of the 

three octaves 250 through 4KHz, Any child failing to 

pass the hearing screening using the portable Maico 

was retested in a sound-treated room (industrial Acous

tics Company Model 403 SP) in the Texas Tech Speech and 

Hearing Clinic using an Allison Model-22 Audiometer 

(ISO). Any child who failed to pass the second hearing 

screening was excluded from this study, and was recommend

ed for a much more thorough hearing evaluation. 

Peripheral Speech Mechanism Examination 

To determine if each subject's oral structures 

were adequate for normal articulation, his peripheral 

speech mechanism was examined, A flashlight and tongue 

depressor were the tools used to assess the adequacy of 

the speech structures. Each subject was instructed to 

imitate the examiner as she performed lip and tongue move-

m ents. Structures of the mouth were then assessed as 

either adequate or inadequate for normal speech pro

duction. Abnormalities such as clefts, bifid uvula, or 

any other gross deviation in the physical structures were 



30 

noted. If any deviations were present which indicated 

the structures of the mouth were inadequate for normal 

speech production, the subject was excluded from this 

study. All subjects passed this examination. 

Peabody Picture Vocabulary Test 

The Peabody Picture Vocabulary Test, Form A 

(Dunn, 1965), a test of vocabulary size and compre

hension of single words, was administered to each sub

ject to determine if each subject was within the normal 

range of intelligence. The test consists of 150 plates, 

each containing four line drawings. This test was ad

ministered and scored according to the instructions in 

the manual (Dunn, 1965). The raw scores obtained on the 

test were converted into an intelligence quotient. All 

subjects met the criterion of obtaining a standard in

telligence quotient of 80 or above. The subjects' scores 

ranged from 82 to 135, 

Goldman-Fristoe Test of Articulation 

Following its development in 1969, the Goldman-

Fristoe Test of Articulation has been widely used as 

an effective means of assessing articulatory profi

ciency. This articulation test consists of a sounds-

in-sentences subtest, a stimulability subtest, and a 

sounds-in-words subtest. Only the sounds-in-words sub

test was administered in this study. All sounds of the 



31 

English language, except /%/ because of its infrequent 

occurence, were tested using the thirty-five colored 

pictures of the sounds-in-words subtest. The consonant 

speech sounds were tested in all three positions of words, 

except for the /w,h,j/ which were tested in the initial 

position only, and the /Sf/ which was tested in tfie ini

tial and medial position only. The /n/ was tested in the 

medial and final positions. Twelve consonant blends were 

also tested. Each picture tests more than one sound 

per word. The reliability of testing more than one sound 

within a word has been reported by Irwin and Musselman 

(1962) and Goldman and Fristoe (1969), 

Uhen administering this test during the initial 

test session, the examiners attempted to obtain spon

taneous responses from the subjects. If a child did not 

respond to a picture spontaneously, the examiner said 

the word, but did not ask the child to watch or listen 

nor was the child asked to say the word at that time. 

The test was continued for several plates, then the 

examiner returned to the picture which the child had 

failed to name spontaneously. At that time, the child 

was asked to name the picture. All of the subjects were 

able to name the picture spontaneously the second time. 

The responses were scored according to the manual (Gold

man-Fristoe, 1969), 
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Examiner Reliability 

In order to establish examiner reliability in this 

study, a tape recording was made on a Sony Tape Record

er (Model TC 104 A) by two female master's candidates 

in Speech Pathology at Texas Tech University. The re

cording was made in an Industrial Acoustics Company 

Sound Treated Room (Model 403 SP), One candidate pre

sented the picture cards of the Goldman-Fristoe Test of 

Articulation, instructing the other candidate who sim

ulated an articulation defect to name the pictures by 

the imitative method of stimulus presentation. 

The examiners for this study were the experimenter 

and two other female graduate students in Speech Pathol

ogy at Texas Tech University, Each examiner listened 

independently to the tape recording in the AIC booth 

#403 SP at three different sittings, recording the re

sponses on a Goldman-Fristoe Articulation Test score 

sheet. None of the examiners were allowed to view a 

sheet previously scored. After the three score sheets 

were completed for each examiner, the results were tab

ulated and analyzed to determine intra- and inter-judge 

reliability. 

Inter-judge agreement as to whether or not each 

item was produced correctly was calculated to assure 

that the same response criteria were being used by all 
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the examiners, A raw score of 9/9 was obtained if all 

three examiners placed the item in the same category 

all three times, A raw score of 8/9 was obtained if 

two of the examiners placed the sample in one category 

all three times, and one of the examiners placed it in 

that category twice and in the other category once. 

The coefficient of agreement was computed from the 

formula: 

R = 
Total Number of Agreements 

Total Number of Judgements 

The total inter-judge agreement for all examiners was 

0,98. 

Intra-judge reliability was determined to assure 

the same response criteria would be used from one test

ing session to the next. The agreement coefficient was 

computed from the formula: 

R = 
Total Number of Agreements 

Total Possible Number of Agreements 

Intra-judge agreement ranged from .99 to 1.00. Intra-

judge reliability for examiner A who tested two subjects 

was 1.00, for examiner B who tested three subjects, R = 

1,00, and for examiner C who tested ninety-five subjects, 

R = .99. 
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Method of Data Analysis 

An analysis of variance, treatments by levels de

sign (Lindquist, 1956), was used to analyze the data. 

The treatments were the spontaneous method and the 

imitative method of stimulus presentation. The levels 

were subject age and subject sex. Thus, the analysis 

included comparison of the imitative method of stimu

lus presentation to the spontaneous method of stimu

lus presentation; comparison of three-year-olds to 

three-and-a-half year olds; and comparison between males 

and females. The interactions between treatment and age, 

treatment and sex, age and sex, and treatment, age, and 

sex were also determined. Uhere significant interaction 

was indicated, the critical difference (Lindquist, 1956, 

pp. 93) was used to determine which of all possible dif

ferences between means were statistically significant. 

In all cases, the .05 level of confidence was set as a 

criterion for significance. Based on the treatments 

by levels design the means were computed over both 

methods for the levels for which significant F-ratios 

were obtained. 



CHAPTER III 

RESULTS AND DISCUSSION 

The results obtained in this investigation will be 

presented in this chapter. The 100 subjects were grouped 

into subgroups according to age, sex, and method of stim

ulus presentation. Comparisons were made between the 

subgroups to determine if any significant differences 

occurred in articulatory performance due to the variables. 

Analysis of the Data 

The data analyzed in this study consisted of the 

raw scores obtained by 100 three- and three-and-a-half 

year old subjects tested on the Goldman-Fristoe Test of 

Articulation using the imitative and spontaneous methods 

of stimulus presentation. A summary of these subjects 

as classed by age, sex, socioeconomic level, and number 

of correct articulatory responses to the imitative and 

spontaneous methods is presented in Appendix A. The 

difference between the number of correct articulatory 

responses to the imitative and spontanebus method is 

also shown. The means and standard deviations for the 

raw scores obtained for each subgroup on the two stim

ulus presentation methods is presented in Table 2, 

35 
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TABLE 2.—Subgroups' means and standard deviations for 
the raw scores obtained on the Goldman-Fristoe Test of 
Articulation (1969) comparing the imitative and spon
taneous methods of stimulus presentation. 

3.0 Females 
3.0 Males 

Total 

Imitative 

Mean SD 

58.48 
59.04 

10.08 
9.01 

58.76 9.46 

Spontaneous 

Mean 

56.56 
56.88 

56.72 

SD 

11 .06 
9.27 

10.10 

3.5 Females 
3.5 Males 

Total 

65.12 
55.76 

5.34 
16.64 

60.98 10.25 

64.12 
56.84 

59.94 

5.70 
2.04 

9.89 

The data was subjected to an analysis of variance, treat

ments by levels, statistical design (Lindquist, 1956). 

The summary of this analysis, which indicates signifi

cant F-ratios, is presented in Table 3. The differences 

in means for the age by sex interaction were compared to 

a computed value of critical difference (Lindquist, 1956, 

pp. 93). Table 4 presents all possible age and sex 

mean differences for the combined raw scores (spontan

eous and imitative responses on the Goldman-Fristoe 

Test of Articulation, 1969). Significantly different 

means as compared to the critical difference value 

are indicated. 
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TABLE 3,—Summary of Analysis of Variance, 

Source 

Among Subjects 

Between Age (B) 

Between Sex (C) 

Age X Sex (3 X C) 

Among Error 

Uithin Subjects 

Between Methods (A) 

Interactions (A X B) 

(A X C) 

(A X B X C) 

Uithin Error 

df SS MS 

1 369.92 369.92 4.04"̂  

1 776.18 776.18 8.47"̂  

1 959.22 959.22 10,47^ 

3 2105.32 701 .77 ->̂  -

1 118.58 118.58 1.29 

1 12.50 12.50 .136 

1 0.32 0.32 .003 

1 0.08 0.08 .0009 

192 17593.20 91.63 * ^ 

Total 199 19830.00 * * * -K-

F"l , 192, .95 = 3.89 

"^significant at .05 level of confidence 

TABLE 4.—Critical differences between age and sex. Bi 
3.0 years, B2 = 3.5 years, C^ = females, and C2 = males. 

B1C1 

B1C2 

B2C1 

B2C2 

B1C1 

.88 

^ ^ • x -

• x - ) f ^ 

•X"3f7f 

B2CI 

14.20-:^ 

1 3 . 3 4 ^ 

•)f^-X-

•x-x-x-

B2C2 

2 . 4 4 

3 . 3 2 

1 6 . 6 4 ^ 

•X-Jf-K-

^significant at .05 level of confidence 
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Influence of Aqe, Sex, and Stimulus 
Presentation on Articulatory 
Performance 

An analysis of variance, treatments by levels design, 

was used to analyze the data. The analysis included com

parison of the imitative method of stimulus presentation 

to the spontaneous method of stimulus presentation; com

parison of three-year-olds to three-and-a-half year olds, 

and comparison between males and females. The inter

actions between treatment and age, treatment and sex, 

age and sex, and treatment, age, and sex were also de

termined. Table 3 summarizes the results of the anal

ysis of variance and indicates the significant F-ratios 

at the .05 level of confidence. No significant differ

ences were found for the treatments or the interactions 

or treatment and age, treatment and sex, or treatment, 

age, and sex. However, significant F-ratios were ob

tained for age alone, sex alone, and the interaction 

between age and sex. The variables with significant 

F-ratios were then subjected to a test of critical 

difference to determine the exact nature of the signif

icance. Based on a treatment by level design, the means 

were computed over both methods for age and for sex. 

Method of Stimulus Presentation 

As indicated above, no significant differences were 

found between the imitative method of stimulus presenta-
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tion and the spontaneous method of stimulus presentation. 

Appendix B contains a summary of correct articulatory 

responses for the 100 subjects tested on the sounds in 

the Goldman-Fristoe Test of Articulation (1969) by the 

spontaneous and imitative methods. No differences were 

found between the method of stimulus presentation as it 

related to the age variable, the sex variable, or the 

combined variables of age and sex. Table 2 shows the 

means and standard deviations for each subgroup ob

tained from the raw scores on the Goldman-Fristoe Test 

of Articulation (1969), 

Aqe Differences 

The analysis of variance yielded a significant 

F-ratio for age. To determine where the significance 

lay, comparison was made between the means for three-

year-olds and three-and-a-half year olds. The mean of 

the combined raw scores on the Goldman-Fristoe Test of 

Articulation (1969) for the fifty three-year-olds was 

computed to be 57.74 while the mean for the fifty 

three-and-a-half year olds was 60,44, The three-and-

a-half year olds obtained a higher mean for correct 

production of the consonants and consonant blends in

dicating that the three-and-a-half year olds are super

ior to the three-year-olds in articulatory performance. 

Chronological age was indicated to be an important in-
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fluencing factor in this study. 

Sex Differences 

The F-value for the variable of sex was 8,47 

which was significant at the ,05 level of confidence. 

Comparison of the means for performance on consonants 

and consonant blends was made between males and fe

males. The fifty females had a mean of 61.06 while 

the fifty males had a mean of 57.12. This difference 

in the mean scores indicated that the females performed 

significantly better on the production of consonants 

and consonant blends than did the males. 

Interaction of Aqe and Sex 

The F-ratio for the age by sex interaction was 

10.47 which was significant at the .05 confidence level. 

To determine the exact difference which existed due to 

the interaction of age and sex, the critical differ

ence was computed (Lindquist, 1956, pp. 93). The 

computed critical difference value was 12.14 at the 

.05 level of confidence. The means for each subgroup 

were then compared to this critical difference value 

(presented in Table 4). Significant differences as 

compared to the critical difference value occurred 

in three areas with the following results: (l) three-

and-a-half year old females correctly produced more 
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consonants and consonant blends than did the three-year-

old females, (2) three-and-a-half year old females 

correctly produced more consonants and consonant blends 

than three-year-old males, (3) three-and-a-half year 

old females correctly produced more consonants and 

consonant blends than three-and-a-half year old males. 

In other words, the three-and-a-half year old females' 

articulatory performance was significantly better 

than any other subgroup investigated in this study. 

No significant differences occurred between any other 

group combinations of age and sex. 

DISCUSSION 

Method of Stimulus Presentation 

As reported earlier in this chapter, no significant 

differences were found between the imitative method of 

stimulus presentation and the spontaneous method. 

Several authors (Templin, 1947; Perkins, 1952; Ham, 

1958; Siegel, Uinitz, and Conkey, 1963) have indicated 

that the method of stimulus presentation has no sig

nificant influence on the articulatory responses of 

children. The results obtained in this investigation are 

in agreement with this conclusion. However, the trend 

of recent research has been that the method of stim

ulus presentation has a definite effect on articulatory 

responses (Snow and Milisen, 1954a; Kresheck and Socolof-
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sky, 1972). Possibly the discrepancy between this study 

and the studies which have found a significant difference 

lies in the presence or absence of visual clues and the 

instructions given to the child which influence the 

effectiveness of visual clues. For example, Smith and 

Ainsworth (1967) compared picture stimulus, auditory 

stimulus, and auditory-visual stimulus. During the 

auditory stimulus presentation, all visual clues were 

removed; but during the auditory-visual stimulus pre

sentation, the child was asked to attend to the exam

iner's mouth as he said the word. Smith and Ainsworth 

found that the spontaneous method was significantly 

more effective in eliciting errors. Another study 

which called attention to the visual clues and found 

that visual-auditory stimulus results in more correct 

responses from children was conducted by Scott and 

Milisen (1954). Carter and Buck (1958) also asked the 

subjects in their study to watch the examiner's mouth 

and concluded that the spontaneous method should be 

utilized when testing school-age children. These 

studies (Smith and Ainsworth, 1967; Scott and Milisen, 

1954; Carter and Buck, 1958) placed special emphasis 

on the aid provided by visual clues. 

In the present study, the investigator did not 

place any emphasis on visual clues during either the 

spontaneous or imitative testing method. Uhether or not 
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the child watched the examiner's mouth was not noted 

during the testing session. The rationale for conduc

ting the test sessions in this manner was that the 

study was investigating articulation testing as a 

means of assessing a child's usual articulatory per

formance. The purpose of this study was not to in

vestigate the prognostic value of the Goldman-Fristoe 

Test of Articulation; therefore, visual clues were not 

specifically given to the subjects. The lack of em

phasis on visual clues in this study and the emphasis 

placed on visual clues in previous studies may account 

for the lack of agreement with recent investigations. 

Although use of the visual channel as a means of aid

ing articulation development in normal children or as a 

means of aiding the teaching of correct articulatory 

production is valuable, this author is of the opinion 

that no special emphasis should be placed on visual 

clues when assessing a child's present articulatory 

behavior. 

Another factor which could account for the lack 

of agreement between this study and recent studies 

which have investigated method of stimulus presenta

tion may be the age of the subjects tested. Kresheck 

and Socolofsky (1973) found that the method of stimulus 

presentation made a significant difference in the 

articulatory responses of four- and four-and-a-half 
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year old children. However, Templin (1947) included 

preschool-age children in her study and found that 

the method of stimulus presentation results in signif

icant differences in articulatory responses only at 

certain ages. Therefore, it would appear that method 

of stimulus presentation may be a significant factor 

in articulatory assessment at the four- and four-and-

a-half year old level, but not a significant factor 

at the three- and three-and-a-half year old level. 

Either the spontaneous or imitative method can be u-

tilized when assessing the articulation of three-

and three-and-a-half year old children. 

Aqe Differences 

The relation between increase in age and increase 

in articulatory proficiency has been reported by several 

authors (Uellman, et al., 1931; Poole, 1934; Templin, 

1957). Maturation was also considered to be an im

portant factor by Hall (1962), Healey (1963), and 

Petty (1973). Similar results were obtained in this 

study with regard to the importance of age. A sig

nificant F-ratio was obtained for the age factor and 

comparison of the means indicated that the three-and-

a-half year olds produced more consonants and conso

nant blends correctly than did the three-year-olds. 

As evidenced in Appendix A, some of the three-
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year-olds correctly produced more consonant sounds 

than did some of the three-and-a-half year olds; how

ever, as a group the three-and-a-half year olds per

formed significantly better than the three-year-olds. 

Sex Differences 

Girls have been shown to accelerate over boys in 

articulatory development by most of the previous re

search (irwin and Chen, 1946; Uellman, 1931; Poole, 

1934; Templin, 1957; McCarthy, 1946; Hall, 1962; Petty, 

1973). However, the reported age limit of this accel

eration has differed among the various studies. Irwin 

and Chen (1946) found girls to advance ahead of boys in 

articulation development as early as twelve to twenty-

four months of age. The girls' acceleration over the 

boys was reported by Petty (1973) to begin around the 

age of two-and-a-half. The advancement has been reported 

to begin at age four by Hall (1962), age four-and-a-half 

by Templin (1957), and at age five by Poole (1934). 

The results of this study indicate that girls 

in the three- and three-and-a-half year old group 

also excell in articulatory development over boys. 

Interaction of Aqe and Sex 

Research which has reported that girls are superior 
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to boys in articulatory development and that maturation 

positively influence articulation development has been 

discussed in the previous two sections. One would ex

pect the older of the female- subgroups to have more 

advanced articulation than younger females and males 

of the same age and younger. This result was evidenced 

by the critical difference test which was applied to 

the data concerning the age and sex interaction. This 

investigation found a significant difference to exist 

between the articulatory performance of three-year-old 

females and three-and-a-half year old females. The 

fact that the three-and-a-half year old females obtained 

a higher mean than the three-year-old females is similar 

to the results cited in previous research (Uellman, 1931; 

Poole, 1934; Templin, 1957; Hall, 1962; Healey, 1963; 

Petty, 1973). Although the three-year-old males ob

tained a slightly higher mean than did the three-and-

a-half year old males, the difference was not statis

tically significant. Examination of the number of 

correct productions made by these two age groups re

vealed that two subjects in the three-and-a-half year 

old group had substantially lower scores than anyof 

the other subjects in this study. The scores obtained 

by these two subjects probably accounts for the slightly 

depressed mean for three-and-a-half year old boys. 
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The comparison of means between three-year-old 

females and three-year-old males yielded no signifi

cant differences. However, the three-and-a-half year 

old females obtained a significantly higher mean than 

did the three-and-a-half year old males. This result 

indicates that the acceleration in articulatory per

formance for the girls in this study over the boys 

in this study begins at three-and-a-half years of age. 



CHAPTER IV 

SUMMARY AND CONCLUSIONS 

Purpose of the Study 

The purpose of this study was to determine if there 

is a difference in the number of correct articulatory re

sponses produced by three- and three-and-a-half year olds 

when the stimulus was presented spontaneously or imita

tively. 

Procedures 

The subjects included in this study consisted of 

100 Caucasian, monolingual singletons from the Lubbock, 

Texas, area. Each child had two parents living in the 

home, one of whom was a natural parent. Permission to 

include each child in the study was given by each par

ent who filled out an intake form containing informa

tion on the child's medical, developmental, and family 

history. Each child included in this study had to meet 

the following criteria: (l) pass a hearing screening 

test, (2) obtain a standard intelligence quotient of at 

least eighty on the Peabody Picture Vocabulary Test 

(Dunn, 1965), and (3) pass an oral speech mechanism 

examination. The 100 subjects were subdivided into 
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twenty-five three-year-old girls, twenty-five three-year-

old boys, twenty-five three-and-a-half year old girls, 

and twenty-five three-and-a-half year old boys. The 

Two Factor Index of Social Position (Hollingshead, 1957) 

was used to determine the socioeconomic level of each 

subject. 

Each subject was included in two separate testing 

sessions. During the initial test session, a battery of 

four tests was administered to each subject including: 

(l) the Goldman-Fristoe Test of Articulation (1969) 

which was administered spontaneously, (2) the Peabody 

Picture Vocabulary Test, Form A, (Dunn, 1965), (3) a 

hearing screening test, and (4) a peripheral speech 

mechanism examination. The second test session, 

which took place not less than two days nor more than 

one week later, included administration of the Goldman-

Fristoe Test of Articulation using the imitative method. 

An analysis of variance, treatments by levels, de

sign (Lindquist, 1956) was employed to analyze the data. 

Statistically significant differences for method of 

stimulus presentation, age, and sex as each influenced the 

articulatory responses of the three- and three-and-a-half 

year old subjects were determined. Uhere significant 

interaction between the variables was indicated, the 

critical difference (Lindquist, 1956, pp. 93) was used 

to determine which of all possible differences between 
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means were statistically significant. In all cases, the 

.05 confidence level was set as a criterion for signifi

cance . 

Results 

No significant difference was found between the 

spontaneous method of stimulus presentation and the im

itative method of stimulus presentation. However, the 

analysis of variance indicated significant F-ratios at 

the .05 confidence level for the variable of age, for 

the variable of sex, and for the interaction of age 

and sex. Then the mean for the three-year-olds was 

compared to the mean for the three-and-a-half year olds 

to determine the direction of significance. This com

parison indicated that three-and-a-half year old children 

are superior to the three-year-old children in articu

latory development. A comparison of the mean for 

males to the mean for females revealed that females are 

superior in articulatory development to males. The 

F-ratio for the interaction of age and sex was signifi

cant so this interaction was subjected to a test of 

critical difference. Comparisons were made between all 

possible combinations of the four subsamples in this 

study, i.e. three-year-old girls, three-year-old boys, 

three-and-a-half year old girls, and three-and-a-half 

year old boys. Significant differences as compared to 

the critical difference value occurred in three areas with 
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the following results: (l) three-and-a-half year old 

females correctly produced more consonants and consonant 

blends than did the three-year-old females, (2) three-

and-a-half year old females correctly produced more conso

nants and consonant blends than three-year-old males, 

(3) three-and-a-half year old females correctly produced 

more consonants and consonant blends than three-and-a-

half year old males. In other words, the three-and-a-

half year old females' articulatory performance was sig

nificantly better than any other subgroup investigated 

in this study. No significant differences occurred be

tween any other group combinations of age and sex. 

Conclusions 

As indicated by the results of the analysis of 

variance, the following conclusions regarding three-

end three-and-a-half year old children from the Lubbock, 

Texas, vicinity were made: 

1) Method of stimulus presentation results in 
no significant difference in the articula
tory responses of three- and three-and-a-
half year old children; therefore, either 
the spontaneous or imitative methods of 
stimulus presentation may be employed to 
assess articulation for this age group. 

2) Sex is a significant factor in articulation 
development of three- and three-and-a-half 
year old children. 

3) Age is a significant factor in articulation 
development of three- and three-and-a-half 
year old children. 



REFERENCES 

CARTER, EUNICE T., and BUCK, MCKENZIE, Prognostic 
testing for functional articulation disorders 
among children in the first grade. J. Speech 
Hearing Dis.. 23, 124-133 (1953). 

DUNN, LLOYD M., Peabody Picture Vocabulary Test. 
Circle Pines: American Guidance Service (1965). 

FUDULA, 3ANET B,, Arizona Articulation Proficiency 
Scale, Los Angeles: Uestern Psychological 
Services (1963), 

GOLDMAN, R,, and FRISTOE, MACALYNE, Goldman-Fristoe 
Test of Articulation. Circle Pines: American 
GuidanceService (1969). 

HAM, R.E., Relationship between misspelling and mis-
articulation. 3. Speech Hearing Dis., 23, 294-
297 (1958). 

HALL, U.R., A study of the articulatory skills of 
children from three to six years of age. Doc
toral dissertation, Univ. of Missouri (1962). 

HEALEY, U.E., A study of the articulatory skills of 
children from six to nine years of age. Doc
toral dissertation, Univ. of Missouri (1963). 

HEJNA, R.F., Developmental Articulation Test. Ann 
Arbor: Speech Materials (1959). 

HOLLINGSHEAD, A.B., Two Factor Index of Social Posi
tion. New Haven: August B. Hollingshead Personal 
Publication (1957), 

IRUIN, 0,C., and CHEN, H.P., Infant speech: Vowel 
and consonant frequency. 3. Speech Dis., 11, 
123-125 (1946). 

KRESHECK, JANET D., and SOCOLOFSKY, GINGER, Imitative 
and spontaneous articulatory assessment of four-
year-old children. 3, Speech Hearing Res,, 15, 
729-733 (1972), 

52 



53 

LINDQUIST, EVERET FRANKLIN, Design and analysis of 
experiments in psychology and education. Boston: 
Houghton Mifflin (l953), " 

MC CARTHY, DOROTHEA, Language development in child
ren. In L.C, Carmichael (Ed,), Manual of Child 
Psychology, New York: 3, Uiley and Sons (1946). 

PERKINS, U.H., Methods and materials for testing 
articulation of /s/ and /z/. Quart. 3. Speech. 
38, 57-62 (1952). — ^ ' 

PETTY, NANCY A,, The articulatory proficiency of 
two-year-old children. Master thesis, Texas 
Tech Univ. (1973). 

POOLE, IRENE, Genetic development of articulation 
of consonant sounds in speech. Elem. Engl. Re
view, 11, 159-161 (1934). 

SCOTT, D.A., and MILISEN, R., Effect of stimula
tion. 3.Speech Hearing Dis., Monopr. Suppl. 
4, 38-43 (1954). ^-^ 

SIEGEL, G., UINITZ, H., and CONKEY, H., The influence 
of testing instruments on articulatory responses 
of children. 3. Speech Hearing Dis.. 28, 67-76 
(1963). 

SMITH, MYRNA, and AINSUORTH, S., The effects of three 
types of stimulation on articulatory responses of 
speech defective children. 3. Speech Hearing Res., 
10, 333-338 (1967). 

SNOU, K., and MILISEN, R., The influence of oral ver
sus pictorial presentation upon articulation test
ing results. 3. Speech Hearing Dis., Monoqr. Suppl., 
4, 30-35 (1954a}. 

SNOUjK., and MILISEN, R,, Spontaneous improvement in 
articulation as related to differential responses 
to oral and pictorial articulation tests. 3. Speech 
Hearing Dis., Monoqr. Suppl.. 4, 46-49 (l954b}. 

TEMPLIN, MILDRED C , Spontaneous versus imitated ver
balization in testing articulation in preschool 
children. 3, Speech Dis.. 12, 293-300 (1947). 

TEMPLIN, MILDRED C , and DARLEY, FREDERIC L., Templin-
Darley Test of Articulation. Univ. of Iowa: 
Iowa City (1969). 



54 

UELLMAN, BETH L., CASE, IDA M., MENGERT, IDA G., and 
BRADBURY, DOROTHY E., Speech sounds of young child
ren. Univ. Iowa Stud. Child Uelf., 5, 1-82 (I93l). 

UINITZ, H,, Articulatory Acquisition and Behavior. New 
York: Appleton-Century-Crofts (1969). 



Appendix A. Summary of 100 subjects subdivided according 
to age, sex, socioeconomic class, and number of correct 
articulatory responses to the Goldman-Fristoe Test of Ar
ticulation (1969). A = number correct spontaneously, B 
= number correct imitatively, and C = difference in spon
taneous and imitative scores. 

Subjects 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S9 

S10 

S11 

S12 

SI 3 

SI 4 

S15 

SI 6 

SI 7 

S18 

SI 9 

S20 

S21 

S22 

S23 

S24 

S25 

Age 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

Sex 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

SEL 

u ( 
u ( 
u ( 
u ( 
u ( 
u ( 
u ( 
u ( 
u ( 
u ( 
u ( 
u ( 
u ( 
u { 

U ( 

u \ 
U 1 

L 1 

L 

L 

L 

L 

L 

L 

L 

(continu 

I) 

I) 

I) 

I) 

I) 

I) 

I) 

JI 
;ii 

[II 
[II 
[II 
[II 
[II 
[II 
[II 
[II 
[II 
[II 
(II 
(II 

(II 
(II 
(II 

(II 

3d) 

A 

51 

61 

73 

44 

40 

57 

55 

) 63 

) 49 

) 56 

) 65 

) 69 

) 53 

) 52 

) 45 

) 58 

) 66 

I) 42 

I) 60 

I) 71 

I) 57 

I) 53 

I) 63 

I) 70 

I) 49 

B 

59 

67 

73 

45 

40 

57 

56 

67 

52 

57 

68 

69 

55 

53 

48 

58 

68 

51 

64 

73 

57 

54 

64 

71 

50 

C 

8 

6 

0 

1 

0 

0 

1 

4 

3 

1 

3 

0 

2 

1 

3 

0 

2 

9 

4 

2 

0 

1 

1 

1 

1 

55 



56 

A p p e n d i x A. ( c o n t i n u e d ) 
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Appendix A. (con t inued) 
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Appendix A. ( c o n t i n u e d ) 
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Appendix B. Summary of correct articulatory responses 
for 100 subjects tested on the Goldman-Fristoe Test of 
Articulation (1969) by the spontaneous and imitative 
methods. A = number correct spontaneously, B = number 
correct imitatively, C = difference in spontaneous and 
imitative scores. 
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A p p e n d i x B. ( c o n t i n u e d ) 
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Appendix B. ( c o n t i n u e d ) 
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