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AN ABSTRACT OF THE THESIS OF Ray Drorrunond for the Master of 

Science in Speech Communication, with an emphasis in Speech-

Language Pathology, presented May 30, 1984. 

Title: Normative Data for the Tennessee Test of Rhythm and 

Intonation Patterns (T-TRIP) . 

APPROVED BY MEMBERS OF THE THESIS COMMITTEE: 

Jom~r-L"ococo 

Prosody is the flow of speech created by controlling 

elements such as pitch, rate, loudness, and stress (Tiffany 

and Carrell, 1977). Prosody is vital to intelligibility of 

speech and also corrununicates meaning. Despite the impor-

tance of prosody, however, few tests for the adequacy of 
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prosodic ability in young children have been published {Koike 

and Asp, 198la). To remedy this paucity of tools, Koike and 

Asp published the Tennessee Test of Rhythm and Intonation 

Patterns {T-TRIP) • The clinical usefulness of the T-TRIP has 

been limited by a lack of normative data against which to 

compare individual children's performance. 

The purpose of this study was to collect normative data 

on the T-TRIP scores of normal four and six-year-olds. The 

question this study asked was: What are the means and stan

dard deviations of T~TRIP scores from the samples of four and 

six-year-olds? A secondary question was: Are differences 

between the means of the two age groups statistically signi

ficant? 

Twenty-four four-year-olds and twenty-five six-year

olds were selected as subjects on the basis of age, and nor

malcy of speech, language and hearing development. Each sub

ject passed a hearing screening on the day he took the T-TRIP. 

The mean score for four-year-olds was 20.58 (82 percentj 

with a standard deviation of 2.45 while the six-year-old mean 

was 23.32 (93 percent) with a standard deviation of 1.89. A 

two-tailed t-test revealed the six-year-old mean was signif i

cantly greater than the four-year-old mean {t=4.38; df=47; 

p< 0. 05) • 

This study generated information about which T-TRIP 

items were mastered by which age groups. These data may be 

useful indicators of the deviance or normalcy of performance 

in various prosodic skills. Inconsistencies in the data, 



however, suggest they should be interpreted and ·applied with 

due caution in a clinical setting. 
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CHAPTER I 

INTRODUCTION AND STATEMENT OF PURPOSE 

Introduction 

The basic building blocks of spoken language are the 

speech sounds called segmental phonemes. One way we express 

meaning is by forming words from the segmental phonemes {Per-

kins 1 1.977} • Meaning is also conveyed by suprasegmental 

features sometimes called prosody or prosodic elements {Fair-

cloth and Faircloth, 1973). Various authors have included 

different combinations of the following elements under the 

rubric of prosody: pitch, stress, intonation, loudness, in-

tensity, duration, rhythm, juncture, tempo, voice quality, 

pause, tension, and prominence {Netsell, 1973; Wood, 1981; 

Crystal and Quirk, 1964). Prosody has been called the "mel-

ody of our language" {Wood) and was summarized by Tiffany and 

Carrell (1977) as a flow of acoustic energy on which segmen-

tals are carried. The flow is characterized by dynamic 

changes of power, pitch, and vocal quality with rate and the 

use of pauses also part of the melody of speech. 

Prosodic elements contribute to speech in a variety of 

ways and according to Abe {1980) help differentiate phonolog-

ically similar words such as pre-sent {"Here is a Christmas 

present.") and pre•sent' ("Present your argument."). Prosody 
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also gives affective content to speech. The words "come 

here," for example, have one meaning when spoken with the 

stentorian prosody of an angry parent talking to a disobed

ient child. "Come here," if spoken with the low pitch and 

slow tempo of one newlywed to another, communicates a very 

different message. Lieberman (1977) wrote that prosody serves 

a function in speech similar to that served by punctuation in 

writing. Appropriate use of pause, pitch, and loudness, for 

example, signals the end of sentences. This is vital infor

mation in the turn-taking which characterizes conversation. 

Shifts in prosody can also differentiate questions ("Oh?") 

from statements ("Oh.") or exclamations ("Oh!") (Tiffany and 

Carrell, 1977). Perhaps the most important function of pros

ody is to give cues for understanding concatenated speech. 

The words in a sentence, rather than being as distinct as 

beads on a string, are "smeared" together with some sounds 

omitted and others changed by the effect of surrounding sounds 

(Nakatani and Schaffer, 1978). Prosodic elements give power

ful cues for identifying the intended words (Martin, 1979). 

This function of prosody, taken for granted in normal speech, 

becomes evident when faulty in the speech of some unintelli

gible children (Koike and Asp, 198la). Such speakers may 

form segmental phonemes correctly yet subvert their intelli

gibility by incorrect use of prosody. 

Despite its central role in speech, however, prosody 

has received little attention from theoreticians (Crystal, 

1969) or clinicians (Shadden, Asp, Tonkovich, and Mason, 
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1980) • Few tools are available to help clinicians assess 

prosodic strengths and weaknesses in unintelligible speakers. 

To remedy this lack, Koike and Asp (198la) published the 

Tennessee Test of Rhythm and Intonation Patterns (T-TRIP) • 

The T-TRIP measures children's ability to imitate patterns of 

stress, rhythm, intonation and pause. Initial studies de

scribed by Koike and Asp showed the T-TRIP is sensitive to 

age differences. Studies involving normal children between 

three and nine years of age showed older children scored 

higher than younger children. However, no methodical collec

tion of normative data has been reported. According to 

Weiss, Lillywhite, and Gordon (1980) normative data provide 

landmarks for judging if speech elements are delayed or dis

ordered and can give clues about when and where to start in

tervention. T-TRIP norms would help clinicians determine 

which of their unintelligible clients have abnormally poor 

use of prosody and also help in selecting specific targets 

for clinical intervention. 

Koike (1983) reported that an appropriate group from 

which to gather normative data is under seven years of age 

because children's T-TRIP scores plateau at that age. Norma

tive data for children in these younger age groups would 

yield norms which should make the T-TRIP a useful tool for 

school speech and hearing clinicians. 
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Statement of Purpose 

The purpose of this study was to obtain normative data 

on T-TRIP scores of four and six-year-old children with nor-

mal speech and language. 

This study sought to answer the following question: 

What are the means and standard deviations of T-TRIP 

scores from the samples of normal four and six-year-olds? 

A secondary question was: Are differences between the means 

of the age groups statistically significant? 

Definitions 

Intonation: Intonation is a measure of how quickly, and by 
how many tones, a person changes pitch while speaking. 
Intonation is therefore pitch changing as a function of 
time (Koike and Asp, 198la). 

Rhythm: Rhythm is a pattern of adjacent syllables having a 
characteristic combination of pitch, loudness, and dura
tion (Crystal, 1975). 

Stress: Stress is variation of pitch, loudness, and duration. 
A stressed syllable is generally longer, louder and higher 
pitched than adjacent syllables (Daniloff, Schuckers and 
Feth, 1980). 

Tempo: Tempo is the rapidity with which syllables are spoken 
(Koike and Asp, 198la). 



CHAPTER II 

REVIEW OF THE LITERATURE 

According to Wood (1981) , infants understand and use 

prosody earlier than any other dimension of speech. Long be

fore they can understand the symbolic meaning of words, ba

bies use shifts in pitch, pause, loudness, and tempo to com

municate basic needs. Babies, for example, often have a 

characteristic cry which signals hunger. Wood described this 

cry as loud, medium pitched, and having a regular rhythm. 

Pain cries, in contrast, are long, high pitched squeals. 

Cries of fatigue are identified by their low pitch, variable 

loudness, slow pace, and the presence of grunts or sucking 

noises. It has been hypothesized that these early, differ

entiated cries are important precursors to babbling and basic 

sentence forms (Lieberman, 1967) • 

Not only do babies express meaning through use of pros

ody, they attend to prosody in adult speech. Long before 

they can understand propositional speech, babies can react to 

"whole tonal patterns" (Lenneberg, 1967). Menyuk (1972) , for 

example, reported that by four to eight months of age babies 

have different physical reactions (heart rate and motor be

havior) to questions and statements. Even when a single set 

of words was stated as a question then as a statement, the 

different reactions persisted. Other· authors (e.g., Lewis, 

O 
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1959; Crystal, 1973} have corroborated that babies are sensi

tive to prosodic patterns quite early in life. 

As children grow they gradually become more dependent 

on words to express their meaning (Lenneberg, 1967}. The 

prosodic elements of speech, nonetheless, remain the sub

strate upon which segmental phonemes are carried (Tiffany and 

Carrell, 1977}. The sequence in which children integrate pro

sodic elements into their speech, however, has not been de

termined (Crystal, 1975; Ling, 1976; Shadden, Asp, Tonkovich, 

and Mason, 1980}. Research into the acquisition of prosodic 

abilities in children's speech has been hampered by a lack of 

appropriate measurement tools (Crystal, 1975; Koike and Asp, 

198la}. This is not to say that no tools have emerged. The 

tests of prosody which have been published, however, have 

been cursory and/or unsuitable for use with young children. 

Ling (1976}, for ·example, included a brief test for 

pitch, duration and intensity in his Phonetic Level Speech 

Evaluation for the hearing impaired. While the test is suit

able for children, it provides relatively gross measures of 

the subject's ability to vary each of the parameters in iso

lation. Coe (1978} , as part of a screening instrument, re

quired subjects to listen to a speaker then choose the cor

responding sentence from a printed list (e.g., "He lives in 

the White House" or "He lives in the white house"}. Coe's 

evaluation technique gives some information about a subject's 

discrimination of prosody but is inappropriate for young chil

dren because it requires the subject to read. The need for 
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reading also limits use of the Minimal Auditory Capabilities 

(MAC) battery (Owens, Kessler, and Schubert, 1982). Two sub

tests of the MAC battery required subjects to distinguish 

stress patterns and pitch changes in speech samples, then 

point to appropriate items on a printed list. While the MAC 

battery is useful in screening severely hearing-impaired can

didates for cochlear implants, it is not useful for young 

. .....__ children because of the reading component (Reese, 1983). 

Pinheiro (1976) developed the Pitch Pattern Test in which 

subjects imitated patterns of three tones, with each tone 

being either high or low (e.g., high-low-high, low-low-high, 

etc.). Pinheiro's test, which was designed to detect central 

auditory problems, appears to hold promise as a measure of 

pitch discrimination and expression but this is only one par

ameter of prosody. 

The Seashore Measures of Musical Talent (Measures) , 

published in 1919 by C.E. Seashore, was not designed as a 

speech test (Lehman, 1968). The Measures, however, was a 

comprehensive analysis of the skills which comprise prosody, 

including subtests for discrimination of pitch, rhythm, loud

ness, and duration. Each subtest required subjects to make a 

same/different determination about pairs of recorded test 

items. In the pitch subtest, for example, the subject had to 

judge if the second of two tones was lower or higher than the 

first. The fifty pairs of oscillator-produced tones included 

pairs differing by seventeen, twelve, eight, five, four, 

three, and two Hertz (Hz.) The other subtests followed a 
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similar format. Travis and Davis (1927) recognized the con

nection between "certain musical talents" and smooth speech. 

Although Travis and Davis used non-specific criteria, they 

found people judged as poor speakers scored lower on the 

Measures than did good speakers. The authors attributed the 

lower scores to a variety of reasons including poorer audi

tory monitoring of speech. A search of the literature re

vealed little use of the Measures in assessment of speech 

problems, probably because they have definite limitations as 

speech tests. The Measures emphasized low frequencies (180 

Hz. to 500 Hz.) and yielded no information about important 

speech frequencies between 500 Hz. and 6,000 Hz. The mea

sures tested receptive skills and therefore gave no informa

tion about expressive ability. The Measures used oscilator

produced tones so the results may not accurately reflect re

ceptive speech skills. 

While the Measures had limitations, elements were in

cluded which are appropriate to the investigation of prosody. 

The Measures targeted pitch, duration, loudness, and rhythm 

which are central to prosody. The Measures used recorded 

test items which allowed consistent test presentation and did 

not require subjects to read. Finally, the Measures used 

nonpropositional stimulus items which allowed subjects to 

attend to the target features without being distracted by the 

meaning of words. 

Oller (1973) also employed nonpropositional stimuli to 

study prosodic expression. Oller used the nonsense syllable 
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"ba" to study the tendency of the final syllable in an utter

ance to be longer in duration. Subjects repeated the syl

lable in rhythm with other words, for example, "ba.ba.ba'.ba" 

had the same rhythm as "concentration." When analyzed by a 

Sonograph the "b" showed as a sharp spike which made measure

ment of duration precise. The results of the study are of 

some interest because they verified the importance of duration 

in intelligibility. More germane to the present study, how

ever, is Oller's methodology. He demonstrated that when sub

jects say nonsense syllables, the prosodic features can be 

studied more precisely. The uniform phonological setting 

provided by nonsense syllables highlights prosodic elements 

more vividly than would propositional speech. 

Lieberman and Streeter (1978) showed that imitation of 

speech patterns using nonsense syllables gives an accurate 

picture of how people use prosodic features in propositional 

speech. They recorded two subjects saying ten declarative 

sentences. The subjects then imitated the sentences, substi

tuting "ma" for each syllable while retaining the rhythm and 

intonation of the target. Results showed the nonsense syl

lable imitations had prosodic patterns nearly indistinguish

able from the target sentences. An implication of the Lieb

erman and Streeter study is that imitations of prosodic pat

terns using nonsense syllables can accurately reflect prosody 

in propositional speech. 

The T-TRIP, origninally devised as part of a masters 

thesis (cited in Koike and Asp, 198la), was published to 
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provide a tool for quantifying prosodic ability. Like the 

Measures discussed above, the T-TRIP requires subjects to 

discriminate variations in pitch, duration, loudness, and 

rhythm. The T-TRIP, however, also requires subjects to use 

those elements. 

The T-TRIP has been employed in two published studies 

(Shadden, et. al., 1980; Koike and Asp, 198la) and five un

published studies, a summary of which is shown in Table I. 

According to Koike (1983) the unpublished studies are not 

readily available and are adequately described in his article 

(Koike and Asp, 198la). As can be seen in Table 1, most of 

the unpublished studies involved adult or impaired subjects. 

Those studies which involved normal children used low numbers 

of subjects. Koike therefore characterized the present study 

as a necessary step in making the T-TRIP a useful tool for 

testing children. 

The first published study employing the T-TRIP was con

ducted by Shadden, et al., (1980). They tested a total of 

twenty children and found five-year-olds with inadequate ar

ticulation scored lower (x=69%) on the T-TRIP than did chil

dren of the same age with adequate articulation (x=79%). The 

difference between the two groups was not statistically sig

nificant but the authors hypothesized that uncontrolled vari

ables (e.g., previous speech intervention) may have mislead

ingly elevated the scores of the inadequate articulation 

group. Shadden and her co-authors commented that the inter

action of articulation and prosody needs further investigation 
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as does the acquisition of prosodic abilities. 

Koike and Asp (198la) tested ten normal children from 

the three and five-year-old age groups. Results showed the 

younger group scoring significantly lower (x=60%) than the 

older group (x=86%) . Specific aspects of the test were 

harder for the three-year-olds, for example the degree of 

difficulty apparently increased when the tempo quickened or 

the number of syllables increased. All the children had dif

ficulty imitating a pause. Rising and falling intonations 

were not especially difficult except when both were combined 

in the same test item. The hardest intonation pattern, es

pecially for the three-year-olds, was falling to rising 

(e.g., test item 20). 

Koike and Asp's (198la) study, at best, provided pre

liminary insights into an acquisition hierarchy of prosodic 

features and at least gave information about the prosodic 

repertoire of three and five-year-olds. 

Two main factors must be considered in judging a test 

instrument: reliability and validity. The former was ad

dressed by Koike and Asp (198la) when they performed a test

retest procedure on two of their subjects. Agreement within 

a panel of three judges was 84 percent on test-retest of a 

three-year-<>ld and 92 percent for a five-year-old. Similar 

results were reported for several unpublished studies (see 

Table I). The T-TP~P therefore appears to be reliable, i.e., 

similar results came from multiple administration to the same 

subject. 
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The validity of the T-TRIP, in a strict sense, is quite 

good. The authors claimed it measures imitative ability and 

it apparently does so. It is tempting to assume that when 

children correctly imitate a prosodic element that the ele

ment is part of their everyday speech repertoire. Such an 

assumption, however, is not supported by the literature (Shad

den, et. al., 1980). The relationship between imitation of a 

feature and its use in spontaneous speech is not yet known. 

Summary of the Review 

Prosody is a group of speech elements which add meaning 

to our utterances in a variety of ways. While it is known 

that babies acquire prosodic abilities at a very young age, 

specific information about the order and chronology of acqui

sition is lacking. Also lacking are test instruments suit

able for investigating prosody in the pre-literate population. 

The T-TRIP is an instrument suitable for use with young chil

dren but no norms have been established. T-TRIP users, there

fore, have meager data against which to compare a child's 

score. Norms are needed to make the T-TRIP a useful clinical 

tool. 



CHAPTER III 

METHODS AND PROCEDURES 

Subjects 

The forty-nine subjects of the study were twenty-four 

four-year-olds (4-0 through 4-11) and twenty-five six-year

olds (6-0 through 6-11). The mean ages for subjects were 

4-8 for four-year-olds and 6-7 for six-year-olds. All sub

jects were classified as "normal" by a Speech-Language Path

ologist holding a current Certificate of Clinical Competence 

(CCC) from the American Speech-Language-Hearing Association 

(ASHA). To be considered normal, subjects demonstrated 

speech, language, and hearing skills comensurate with their 

age and had not undergone speech-language intervention. In 

addition, each subject passed a hearing screening on the day 

of testing. The study originally included twenty-five sub

jects from each age group but one four-year-old who passed 

all other criteria gave numerous perseverative responses 

and therefore was excluded. The exclusion of this subject 

explains the unequal number of subjects in the two age groups. 

The subjects were chosen from three elementary schools 

in the Portland area without regard for sex, ethnic back

ground or socio-economic status (SES). Table II shows the 

composition of the sample, broken down by these characteristics. 
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TABLE I.I 

CHARACTERISTICS OF SAMPLE 

GrouE_ Sex Ethnic Family Income. (in $1000) * 
Boys Girls White Black 12 12-24 24-36 36 

4 
year-old 12 12 16 8 7 5 9 3 

6 
year-old 11 14 20 5 7 7 9 2 

* The estimate of family income is an indicator of SES based on informa
tion provided by school personnel knowledgable about the students' 
family cirucmstances. 

Instrumentation 

The Tennessee Test of Rhythm and Intonation Patterns 

(T-TRIP) (Koike and Asp, 198la) is a three-part prosody test 

in which the subject listens to stimulus items then imitates 

them as accurately as he can. The test manual (Appendix A) 

(Koike and Asp, 198lb) specifies that each of the twenty-five 

test items be presented twice with the subject imitating each 

repetition. The T-TRIP consists of the following parts: 

1. Rhythm 14 items testing stress and tempo. 

2. Rhythm 3 items testing tempo. 

3. Intonation -- 8 items testing pitch and tempo. 

Each test item consists of the nonsense syllable /ma/ 

spoken with specific rhythm and intonation patterns. The 

T-TRIP, as used in this study, was recorded on an audio tape 

cassette by Koike, co-author of the instrument. The T-TRIP 



16 

test form (Appendix B) shows the .symbols and notation used to 

graphically represent test items. Each syllable is shown as 

a single dot on a three-line musical staff. 

Part I of the rhythm section contains systematically 

varied combinations of tempo, stress, and pause. The items 

in Part I are progressively longer and more difficult. In 

Part II the tempo and number of syllables per beat increase 

with successive items. For Part III each item has a differ

ent intonation pattern while rhythm changes every other item. 

Part III, therefore, is a set of four pairs of items, each 

pair sharing the same rhythm but having different intonation. 

A bilateral, air conducted, pure tone hearing screening 

was administered at twenty-five decibels for the frequencies 

of 500, 1000, 2000, 3000, 4000, and 6000 Hertz. Either a 

Beltone Model 10 D or a Maico Model MA-2B portable audiometer 

calibrated per ANSI 1969 specifications was utilized. 

For presenting and recording the test sessions, either a 

Gold Star Model TC.M-508 or a Bell and Howell Mode 3179A tape 

recorder fit with a Gold Star Model DM-1000 microphone was 

used. 

Test Administration 

Each school provided a quiet test area isolated from 

other people. Test areas contained two chairs plus a table 

on which an audiometer and two cassette tape recorders were 

placed. While one recorder was used to present test items, 

the other recorder was fit with a remote microphone and was 



used to record the subject's responses. The subject was 

seated across the table, facing the tester during test ses

sions. 

17 

Testing was conducted during school hours and subjects 

were individually brought to the test area from their class. 

The examiner and subject established rapport by conversing 

for about five minutes before starting the audiometric screen

ing. Audiometric screening employed a portable earphone

equipped audiometer through which air conducted pure tones 

were presented bilaterally. Subjects were instructed to 

raise their hands when they heard the tones. Only those sub

jects who responded to 500, 1000, 2000, 3000, 4000, and 6000 

Hertz (at 25 dBHL} were given the T-TRIP. 

Prior to administering the T-TRIP the tester played a 

test tone (at the start of the test tape} to establish a com

fortable listening level for the subject. Introductory in

structions were then read to the subject by the examiner as 

specified in the test manual. The instructions prepared the 

subject for the imitative tasks which followed. 

The first five test items were practice items which 

gave the subject further opportunity to become familar with 

the test format. Each practice item was presented only once. 

The practice items were repeated if the subject misunderstood 

the task or gave consistently incorrect responses. The stim

ulus tape was stopped between items to allow enough time for 

the subject to respond. The process of stopping the tape 

between test items continued throughout the test. 
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Scoring 

The tester scored each response on the test form (Ap

pendix B) as correct (+) or incorrect (-) • To be scored cor

rect, the subject was required to use the appropriate stress, 

pause, tempo, and number of syllables. The intelligibility 

of the syllables was not considered in judging the correct

ness of responses. A test item was scored correct if either 

of the two repetitions was correct. The subject's T-TRIP 

score was figured from the number of correct responses out of 

a total of twenty-five. This score was expressed as a per

centage correct. 

Reliability 

Six subjects ranging in age from five-years-old to 

adult, participated in a pilot study. The researcher admin

istered the T-TRIP to the subjects, recording their responses 

on audio cassette. These six test-session tapes were then 

independently scored by a Speech-Language Pathologist holding 

ASHA CCC-SP using criteria specified in the test manual (Ap

pendix A). Reviewing the six sessions, the researcher and 

the judge agreed on 147 of the total 150 test items; there

fore, inter-judge reliability was established at .98. 

To determine intra-judge reliability, the examiner re

scored two taped test sessions one week after the initial ad

ministration. Intra-judge reliability was 100 percent. 
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Data Analysis 

The researcher administered, recorded responses, and 

scored all tests. To find the average score for each age 

group, the arithmetic mean was computed. To determine the 

dispersion of each group's scores, the standard deviation and 

range were computed. To determine the significance of dif

ferences between the scores of the two age groups, the t-test 

was employed. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Results 

The purpose of this study was to gather normative data 

on Tennessee Test of Rhythms and Intonation Pattern·_Test (T

TRIP) scores of normal four and six-year-olds. The question 

asked by the study was: What are the means (X) and standard 

deviations (S.D.) of T-TRIP scores from the sample of four 

and six-year-olds? A secondary question was: Are differ

ences between the means of the two groups statistically sig

nificant? 

To determine means, standard deviations, and statisti

cal significance, these data were analyzed and the results 

are in Figure 1 and Table III. Tables IV, V, VI, and VII, show 

correct and incorrect items for each subject by age level. 

The four-year-old mean score of 20.58 (SD=2.45) was signifi

cantly lower than the six-year-old mean of 23. 32 (S.D=l. 89) 

when a two-tailed t-test was used (t=4.38: df=47: p<.005). 

The data within each age group were analyzed using a two-tailed 

t-test to determine if boys and girls scored differently. 

The four-year-old girls mean of 21.8 wa:s significantly higher 

than the four-year-old boys mean of 19.4 (t=2.69: df=22; p<.05). 

Among six-year-olds, however, the opposite was true, that is, 
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TABLE III 

T-TRIP X and S.D. 

Group x SD 

4 Year-Olds 
(Whole Sample) 20.58 2.45 

6 Year-Olds 
(Whole Sample) 23.32 1.89 

the boys mean of 24.2 was significantly higher than the girls 

mean of 22.6 (t=2.26; df=23; p<.05). 

The effect of age on T-TRIP scores of boys and girls 

was measured by applying a two-tailed t-test to the data. 

Four-year-old boys scored 19.4 which is significantly lower 

(t=5.8; df=21; p .001) than the six-year-old boys. The four-

year-old girls mean of 21.8, however, was not significantly 

lower (t=.77; df=24; p~.01) than the six-year-old mean of 

22.6. Comparisons were made to determine if blacks and 

whites or students at various socioeconomic levels scored 

differently but no statistically significant differences were 

found. 

Discussion 

The purpose of this study was to gather normative data 

on T-TRIP scores of normal four and six-year-old children. 
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The results show older children generally score higher than 

do younger children. This is consistent with the findings of 

the T-TRIP authors, Koike and Asp (198la). Figure 2 depicts 

the means and ranges of four and six-year-olds tested for 

this study and the means and ranges for three and five-year

olds reported by Koike and Asp. These data show a relatively 

consistent increase in scores as age increases, suggesting 

the T-TRIP measures skills which improve at a smooth rate be

tween the ages of three and six years. The mean scores in 

conjunction with standard deviation values give benchmarks 

for judging how closely a given child's T-TRIP score conforms 

to scores of other children his age. The means, however, are 

a somewhat gross measure of ability since they average the 

results of many different items. A great deal more can be 

learned about a child's T-TRIP performance by looking at 

which items he missed. Figure 3 shows the percentage of chil

dren in the four age groups who were scored as correct on 

each test item {the four and six-year-old data are from this 

study and the three and five-year-old data were reported by 

Koike and Asp). By comparing a given child's error scores 

with the values in Figure 3, one may infer whether the child 

is disordered or delayed on specific skills. A three-year

old, for example, who missed Item 12 should not be considered 

abnormal since only 30 percent of normal three-year-olds cor

rectly produced the required rhythm and intonation pattern. 

A six-year-old who missed Item 12 might arouse more concern 

since only 8 percent of normal six-year-olds missed the item. 
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AGE OF SUBJECTS IN YEARS 
(After Koike and Asp, 198la) 

Figure 2. Four and six-year-old T-TRIP scores obtained in this 
study compared with three and five-year-old T-TRIP scores obtained 
by Koike and Asp (198la) • 

A clinician who uses the information in Figure 3, howlver, is 

cautioned that several minor anomalies exist in the data. 

Three, four and five-year-olds, for example, scored slightly 

higher on Item 2 than did six-year-olds. It seems unlikely 

that such an inconsistency truly represents the whole popula-

tion because that would imply six-year-olds suffer a decre-

ment in abilities they had previously mastered. It is more 

likely that the small N in each group allowed one or two poor 

performers to create an illusory "dip" in scores for a given 

item. Similar apparent inconsistencies (a younger group 

scoring higher than an older group) occured on T-TRIP Items 

2, 3, 4, 5, 11, 18, 19, 22, 23, 24, 25. Despite the small 
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T-TRIP Item 3 Year-Old 4 Year-Old 5 Year-Old 6 Year-Old 
(N=lO) (N=24) (N=lO) (N=25) 

1 90 100 90 100 

2 100 96 100 88 

3 70 80 100 96 

4 100 100 90 100 

5 90 96 90 100 

6 70 92 100 100 

7 50 83 90 92 

8 90 80 80 100 

9 90 100 100 100 

10 50 92 100 100 

11 20 70 100 88 

12 30 75 80 92 

13 60 63 100 100 

14 20 63 60 88 

15 70 92 100 100 

16 20 92 100 100 

17 10 17 30 60 

18 90 100 100 96 

19 50 92 100 88 

20 20 37 40 76 

21 60 83 90 92 

22 100 100 90 100 

23 80 100 90 100 

24 20 46 40 76 

25 60 100 100 96 

Fisure 3. The percentage of children who were scored 
as correct on individual T-TRIP Items: 3 and 5 year-
olds (Koike and Asp, 198la); 4 and 6 year-olds (this 
study) • 



magnitude of the anomalies, clinicians who use an item-by

item analysis of a subject's performance should use the in

formation in Figure 3 as no more than a starting point for 

further d~agnostic procedures. 
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Figure 3 also gives information about which prosodic 

skills develop later and earlier in childhood. Items 20 and 

24 both entail a falling-to-rising intonation pattern and 

children of all ages scored relatively poorly on both items. 

Items 21 and 25, on the other hand, contain all the same pro

sodic elements but in reverse or rising-to-falling order. 

The fact that rising-to-falling patterns were imitated cor

rectly more often than falling-to-rising patterns is consis

tent with Koike and Asp's (198la) assertion that the former 

pattern is easier for children to imitate than is the latter. 

Younger children achieved relatively low scores on 

Items 13 and 14 which are the only items including pauses. 

This suggests younger children have difficulty using pauses. 

The older children, however, scored higher on these items as 

they apparently gained better control over the ability to use 

pauses. A factor which may limit younger children's perform

ance on these items is auditory memory. Authorities (e.g., 

Perkins, 1977) assert auditory memory increases through child

hood and this may explain why older children score better 

than younger children on Items 13 and 14. 

Item 17, which includes a large number of syllables and 

fast tempo, was the hardest item for children to imitate. 

With few exceptions, error responses consisted of using too 
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few syllables in the second or third set of syllables. This 

may be the result of a "primacy effect" in which the initial 

part of a message is properly processed but the middle and 

final parts are not. Once again, auditory memory may be a 

factor, i.e., the children simply cannot remember the long 

string of syllables. 

In summary, this study gathered normative data on the 

T-TRIP scores of normal four and six-year-old children. The 

data indicate prosodic ability increases fairly steadily be

tween four and six years of age. At four years of age girls 

scored slightly better than boys, but by the age of six boys 

scored slightly better than girls. Boys seemed to make more 

progress in gaining prosodic skills between four and six years 

of age than did girls but the boys started from a lower pro

ficiency level and therefore had more opportunity to improve. 

The following elements seemed to make certain T-TRIP items 

harder than others: falling-to-rising intonation patterns; 

larger number of syllables; faster tempo; the use of pauses. 



CHAPTER V 

SUMMARY AND IMPLICATION 

Sununary 

Prosody is the flow of speech created by controlling 

elements such as pitch, rate, loudness, and stress (Tiffany 

and Carrell, 1977). Prosody is vital to intelligibility of 

speech and also conununicates meaning. Despite the importance 

of prosody, however, few tests for the adequacy of prosodic 

ability in young children have been published (Koike and Asp, 

198la). To remedy this paucity of tools, Koike and Asp pub

lished the Tennessee Test of Rhythm and Intonation Patterns 

(T-TRIP) • The clinical usefulness of the T-TRIP has been 

limited by a lack of normative data against which to compare 

individual children's performances. 

The purpose of this study was to collect normative data 

on the T-Trip scores of normal four and six-year-olds. The 

question this study asked was: What are the means and stand

ard deviations of T-Trip scores from the samples of four and 

six-year-olds? A secondary question was: Are differences 

between the means of the two age groups statistically signi

ficant? 

Twenty-four four-year-olds and twenty-five six-year-

olds were selected as subjects on the basis of age, and nor

malcy of speech, language and hearing development. Each 
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subject passed a hearing screening on the day he took the T

TRIP. 

The mean score for four-year-olds was 20.58 (82 percent) 

with a standard deviation of 2.45 while the six-year-old mean 

was 23.32 (93 percent) with a standard deviation of 1.89. A 

two-tailed ~-test revealed the six-year-old mean was signif i

cantly greater than the four-year-old mean (~=4.38; df=47; 

p <0.05). 

This study generated information about which T-TRIP 

items were mastered by which age groups. These data may be 

useful indicators of the deviance or normalcy of performance 

in various prosodic skills. Inconsistencies in the data, 

however, suggest they should be interpreted and applied with 

due caution in a clinical setting. 

Research Implications 

If further investigations are undertaken using the T

TRIP, several factors should be considered. First, the large 

inter-subject range of scores in each age group suggests the 

need for a larger N. A large sample would statistically min

imize the impact of an exceptionally high or low scoring sub

ject. 

Second, a comparison should be made between audio-tape 

and video-tape presentations of the T-TRIP. The researcher 

informally probed several subjects and found they performed 

correctly in response to a live model of items they previously 

missed. This suggests the added visual information given by 
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the clinician model may have helped them perform better. The 

part played by visual cues in the performance of T-TRIP tasks 

could be measured by video-taped presentation without sacri

ficing the stimulus uniformity offered by audio-tape. An 

associated factor is the acoustical quality of stimulus items. 

The audio cassette supplied by Koike contained some faint 

echoes and background noise. The quality of the tape should 

be improved and perhaps compared with live auditory-only pre

sentation. 

Third, the validity of the T-TRIP might be tested by 

comparing a subject's T-TRIP results with a prosodic analysis 

of a naturalistic language sample of his speech. Collection 

of a representative language sample and subsequently analyz

ing it for prosodic content might present formidable design 

problems. Such a comparison, nonetheless, would be useful 

in determining if the T-TRIP accurately measures a subject's 

prosodic usage in daily speech. 

Fourth, the complex interweaving of prosody and pragma

tics may be a fruitful area for investigation. A child who 

displays poor turntaking, for example, might lack sensitivity 

to prosodic cues with which speakers signal a sentence is 

complete or still in progress. The T-TRIP could be a useful 

tool in detecting if such a child's pragmatic problems have 

a prosodic component. 

Fifth, non-English speaking children could be tested to 

see if they perform differently than English speakers on over

all score or specific items of the T-TRIP. Deva (1980) 
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suggested various languages differ with regard to the impor

tance of prosodic elements such as pitch and duration. A 

normative study of non-English speakers could help clarify 

whether their languages entail different prosodic abilities 

than does English. 

Sixth, the T-TRIP may be a valuable tool for use with 

hearing impaired subjects. A normative study would not only 

give overall performance scores for this population but would 

test the assertion (Ling, 1976; Koike and Asp, 198la) that 

the hearing impaired have greater trouble mastering certain 

prosodic elements and patterns. The T-TRIP might also serve 

as a pre- and post-test of progress in aural rehabilitation 

work. 

Seventh, a different presentation technique and scoring 

scheme deserves investigation. In this alternative, the sti~ 

ulus items would be presented on a Language Master. When a 

subject answered correctly on the first attempt, he would get 

credit for the item and avoid having to repeat it. When a 

subject answered correctly on the second attempt, he could 

still get credit for the item but an added note would indi

cate he needed two trials. A subject who missed both attempts 

would not receive credit for the item. This scoring method 

would yield a percentage score plus a count of "repeats need

ed" to measure consistency. The main advantage of this alter

native scoring and presentation method is a shorter test. 

The Language Master, by using a separate tape-card for each 

stimulus item, lends itself to eliminating redundant iterations 
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of items the subject already imitated correctly. The impre

cise cuing (tape positioning) usually available on cassette 

recorders makes such skipping of repetitions difficult. 

Finally, a system should be devised for recording the 

type of errors made by subjects. A number of approaches 

could be taken: (1) a code could be established, e.g., "a" 

means a pitch error, "b" means an error in the use of pauses, 

etc.; (2) the clinician could write a verbal description of 

the erroneous response; (3) a transcript could be made of the 

erroneous response using the quasi-musical notation shown in 

the test manual and score sheet. 

Clinical Implications 

The normative data generated by this study give bench

marks for T-TRIP performance of normal four and six-year-olds. 

By comparing a child's ·score with the norms, a Speech-Language 

Pathologist can determine if a child falls below his age-level 

peers in prosodic ability. The fact that the T-TRIP yields a 

score is useful for public school personnel who prepare Indi

vidual Education Plans (IEP) which, as mandated by Public Law 

94-142, require the results of normed tests to justify spe

cial services. 

The clinician should be cautious in interpreting T-TRIP 

scores, however, because the validity of imitative tests in 

general, and the T-TRIP in specific, has not been persuasive

ly demonstrated. The T-TRIP, therefore, should be augmented 

by other assessments of a child's prosodic ability. Given 
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the dearth of tools available to assess prosody, the clinical 

user of the T-TRIP is encouraged to employ a keen "clinical 

ear" in determining which children have prosodic handicaps. 
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PURPOSE 

The purpose of the T-TRIP is to measure the number of test items a 
subject can imitate correctly from a total of 25 test items. Thus, the 
score can be expressed by a percentage, i.e., a ratio scale. 

The '!'-TRIP has been found to be a reliable measure in various kinds 
of the population (Koike, 1977; Koike and Asp, 1977; Newsom-Clark, 1977; 
Tonkovich, et al., 1977; Koike and Asp, 1978; Williams, D., 1978; Williams, 
V., 1978; Klinedinst, 1979; Shadden, et al., 1980; and Koike and Asp, 
1981). However its validity has not yet been fully examined and any 
statement about a subject's ability to handle "suprasegmentals" should be 
carefully stated. 

TEST 

The Tennessee Test of Rhythm and Intonation Patterns (T-TRIP) is 
constructed with 25 different test items (See Test Form). Symbols are 
used to identify the rhythm (e.g., stressed to unstressed, • ) 
and the intonation (e.g., falling intonation, 1 '.w ) for each test 
item. Musical notations (See Test Form) are also used so the tester can 
identify the rhythmical patterns in the appropriate tempo. 

The rhythmical patterns have two levels of stress (stressed I• I or 
unstressed I•/) and two levels of tempo (regular tempo /• •/ or quick 
tempo /!J/). In a regular tempo, one beat has only one syllable. In a 
quick tempo, one beat has more than two syllables. Since a stressed syl
lable is usually accompanied by an increase in pitch (Fairbanks, 1940; 
and Lehiste, 1970), stressed syllables are given a higher pitch than un
stressed syllables (e.g., stressed to unstressed, • ) • A pause 
received one quarter pause (approximately 900 msec) and is identified by 
a singla bar I I/. The intonational patterns have three levels of pitch: 
(1) low pich--bottom line, (2) mid pitch--middle line, and (3) high pitch 
--top line. The two types of falling pitch are identified as: gradual 
falling /' ... ;)/ or fast falling I~ I. Both symbols. extend over the three 
levels of pitch. Only the rate of change is different. The two types of 
rising pitch are also identified as gradual rising ~-~/ or fast rising 
/.../' /. 

The nonsense syllable /ma/ was spoken (repeated} with the appro
priate rhythm and intonation patterns and recorded on audio tape according 
to the test items on the test form. Each syllable is identified by a 
single dot. The phonemes /m/ and /~/ were selected because they occur 
early in the acquisition of articulatory skills (Jakobson, Fant, and 
Halle, 1972; Menyuk, 1972; and Williams, 1972). 

For Part I of the rhythm section, the first 14 test items are sys
tematically varied in tempo and the syllable which receives the stress. 
For Part II of rhythm (items 15, 16, and 17), the tempo for each beat is 
increased from one to three syllables to evaluate if young children can 
imitate a quick tempo. For Part III of intonation (items 18 through 25), 
each test item has a different intonation pattern; whereas, the rhythm 
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pattern changed for every other test item. 

METHOD OF PRESENTATION 

In presenting the test items, the stimulus tape should preferably 
be used, even though a trained tester can present the test stimuli in a 
live voice. The stimulus cassette tape is available from the University 
of Tennessee, Knoxville. 

STOP reading the manual at this point, and please listen to the 
whole tape. 

Instructions for the Subjects 

"You are going to hear many different sounds. Listen closely, 
then repeat exactly what you hear. Are you ready"? 

The tester should stop (or pause) the tape recorder after each 
presentation. Then signal the child to listen for the next presentation. 

Practice Items 

A subject should be seated facing you. The tape is presented at a 
most comfortable listening level for each subject. Ask the subject if it 
is loud enough, but also judge it for yourself. Make sure the subject 
can hear it. 

The first five test items are practice items which consist of Num
bers 1, 2, 3, 4, and 13. Each practice item is presented only once. The 
tester should get the subject familiar to the task. Extra visual and 
auditory cues such as tapping and hand movements should not be used. 
However, the subject can be verbally reinforced (e.g., "good," "very 
good," etc.) periodically by the tester to keep her/him interested in the 
test, es:pecially for younger children. 

The tape should be stopped after each presentation. The pause be
tween each presentation may not be long enough for the subject to respond 
So, it is necessary to control the rate of presentation to make it com
fortable for the subject. The tester should practice this before testing 
a subject. 

Test Items 

The actual test starts at the sixth test item. Each test item is 
presented twice, and the subject should respond separately to each pre
sentation. (See Test Form for 1st and 2nd presentation for each test 
item.) Therefore, there are 50 stimulus-response pairs for each subject. 

STOP reading again, and listen to the whole tape while looking at 
the symbols in each test item (See Test Form). 

Scoring 

The tester scores each response as correct (+) if the subject's 
response is similar to the stimulus or score it incorrect (-} if it is 
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dissimilar to the stimulus or if there is no response (NR) {see the Sam
ple Test Form). The criteria for a correct response is the correct use 
of number of syllables, stress, pause, tempo, and intonation. The intel
ligibility of the segmental phonemes should not be used for these judg
ments. A test item is considered correct if at least one of the two re
sponses is correct. The percent correct for the 25 test items represents 
the test score on the T-TRIP. 

Please listen to the whole tape once again and try to test YOURSELF 
this time. 

If you followed the manual, now you have just listened to the T
TRIP three times. The auditory familiarization to the test items is very 
critical in the T-TRIP, because you will be judging the subject's response 
against your sense of rhythm and intonation. 

Please practice the T-TRIP with a couple of people before you 
start testing a subject. 

Remember, if one of the subject's responses is correct for a test 
item, the test item is scored as correct. Then, count the number of test 
items that were correct and compute the percent correct. This is the 
subject's test score. 

In order to get additional response sheets, the tester should have 
the "blank" response sheet xeroxed. Use these copies for testing the 
subjects. Then, keep the sample test form only for reference. 

DATA 

The only request for using the T-TRIP is that we be informed about 
your test results and any research papers you present or publish. We 
would also appreciate any comments or suggestions you may have. 

The requests for the TEST MANUAL or the research papers related to 
the T-TRIP should be sent to: 

Kazunari J.M. Koike or Carl W. Asp 
The University of Tennessee 
Department of Audiology and Speech Pathology 
Knoxville, Tennessee 37916 
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APPENDIX B 

Test Fonn for the Tennessee Test of Rhythm and Intonation CT-TRIP) 

Name Sex Date of Birth I I Age __ _ 

Tester Date Tested I I 

Score % (Number Correct X 4%; Correct/+/, Incorrect/-/) 

S:maau ~ 
NQIATJQNS 

PART I--RHYTHM 
e I 1 I 

2 • - II .P 11 1 I 

3 - ,- lltl'llll" I 

&f I I II _. IP II I 

5 ::! 

6 I e I: Iii" .. II' Iii I 

7 I I t: I'' ll'tl'.. I 

8 a I I II• llll ... • I 

9 I I I 11 • 7 • • C I 

lQ I II '2 II' .... I 

ll I I I I II llll ti I' • ti 411 

12 8 - I I - I H rF ti tNil _... I 

13 I.. ' ai" .. I 

14 - • I - II ... .. ' Ii I 

Comments: 

lsc I 2nd ~ llstl2nd 
ffotUtQNS 

PART 11--RHYTHM <TEMPO) 

15 

16 

11 

PART III-- UITOrlA TI ON 
18 l • II 

19 

20 

2l 

22 

23 

21f 

25 

~SS STRESSED•~; UNSTAESS!D• • 
PAUSI ONI QUART!R PAIJSE• I 

RtGUt..AR• ••; QUICK• V 
I NTOPfATrQN 

INTOHATICN 
'AST 'ALL• "\ FAST RISE•./ -

P
GRADUAL FALL•'," GRADUA'9 RI$£•,," 
ITCH 
LOW-!; "I0-2J HIG)fll} 
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