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ABSTRACT 

This investigation examined the influence of cognitive-linguistic 

processing demands on speech breathing. Twenty women were studied 

dtaring performance of two speaking activities designed to differ in 

cognitive-linguistic planning requirements. Speech breathing was 

monitored with respiratory magnetometers from which recordings were 

made of anteroposterior diameter changes of the rib cage and abdomen. 

Results indicated that speech breathing was highly similar across 

speaking conditions, with the exception that the average lung volume 

expended per syllable was greater during performance of the more 

demanding speaking activity. Fiirther analyses suggested that greater 

limg volume expenditures were associated with longer expiratory pause 

times. In conclusion, it appears that general speech breathing 

performance is essentially imaffected by variations in cognitive-linguistic 

demands, however, certain fluency-related breathing behaviors are highly 

sensitive to such demands. 
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INTRODUCTION 

Speech is accomplished through the combined efforts of the breathing 

apparatus, larynx, and structures of the upper airway. The contribution of 

the breathing apparatus is realized in the generation of pressures 

necessary to drive air through the larynx and upper airway for the 

production of sound. 

The behavior of the normal breathing apparatus during connected 

speech production has been studied extensively (Draper, Ladefoged, & 

Whitteridge, 1959; Hixon, 1982; Hixon, Goldman, & Mead, 1973; Hixon, 

Mead, & Goldman, 1976; Hodge & Rochet, 1989; Hoit & Hixon, 1986,1987; 

Hoit, Hixon, Altman, & Morgan, 1989; Hoit, Hixon, Watson, & Morgan, 

1990; Hoit, Plassmsm, Lansing, & Hixon, 1988; Ladefoged, 1968; Russell & 

Stathopoulos, 1988; Stathopoulos, Hoit, Hixon, Watson, & Solomon, 1991). 

These studies have shown that, in general, speech breathing: (a) occurs in 

the midrange of vital capacity; (b) involves larger rib cage volumes and 

smaller abdominal volimies than those associated with relaxation at 

prevailing limg volimaes; and (c) is associated with predominantly rib cage 

contribution to lung volimae change. 

Although this general pattern holds across normal speakers, certain 

physical and behavioral variables have been fovmd to influence speech 

breathing behavior. These variables include subject age (Hoit & Hixon, 

1987; Hoit et al., 1989,1990), body type (Hoit & Hixon, 1986), body position 

(Hixon et al., 1973, 1976; Hoit et al., 1988), and loudness (Draper et al., 1959; 

Hixon et al., 1973,1976; Russell & Stathopolous, 1988). 
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Another Une of investigation has examined the influence of selected 

linguistic and cognitive-linguistic variables on speech breathing function. 

Much of the research that has focused on linguistic variables has involved 

having subjects read aloud sentences that differ in grammatical structure. 

Results of such research have shown that subjects will tend to place their 

inspirations at phrase and/or sentence boundaries (Bless & Miller, 1972; 

Conrad, Thalacker, & Schonle, 1983; Grosjean & Collins, 1979). 

Consequently, during reading, the volume of air expired for speech 

breathing cycles is governed, at least in part, by the grammatical structure 

of the utterance. 

Other investigators have examined the potential influence of 

cognitive-linguistic variables on speech breathing by using speaking tasks 

that are relatively unconstrained in their linguistic content. For example, 

early work by Goldman-Eisler (1956) and Henderson, Goldman-Eisler, & 

Skarbek (1965) studied breathing patterns during extemporaneous 

speaking. Audio tape recordings of interviews were used to make 

frequency counts and durational measurements of pauses and 

inspirations. Using this procedure, these researchers observed that the 

speech samples containing relatively more pauses also contained a 

relatively greater number of breath-holding events. They posited that the 

pauses provided the speaker with planning time for formulating the speech 

output. Therefore, pause time was assumed to reflect intellectual activity 

which in turn influenced breathing behavior, 

A later study by Webb, Williams, and Minifie (1967) used a 

different approach to delineate the relation of cognitive-linguistic 
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requirements to a breathing behavior, specifically breath holding. This 

study involved reading aloud a phrase to a predetermined "hold" point, 

reading silently a short list of words and choosing the most appropriate 

word to complete the utterance, and then reading aloud the selected word 

when signaled to do so. To vary the cognitive requirements of the task, two 

word lists were used, one of high-decision-demand and one of low-decision-

demand. Breathing was monitored during the hold period by placing a 

mask attached to a pneimiotachometer over the subject's mouth and nose. 

The results revealed that more breath holding occurred with high-decision 

demand tasks than low-decision demand tasks. 

These early investigations offered insights into the relation of 

cognitive-linguistic demands to speech breathing, however, their value is 

limited in several ways. To begin, some used speaking tasks that are either 

not usual or not natural for most speakers (e.g., reading aloud). In 

addition, the methods used for making observations of breathing were 

inadequate. For example, some were extremely indirect, as in the case of 

using acoustic recordings to make inferences about breathing behavior 

(Goldman-Eisler, 1956; Henderson et al., 1965), and others were markedly 

encimibering to the subject, as in the case of using a facemask to record air 

flow data (Webb et al., 1967). Further, all the investigations described have 

focused on pauses and inspirations rather than on breathing associated 

with speech production. Finally, no attempts were made to confirm 

interpretations regarding cognitive-linguistic processes by way of subject 

report. 
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The present investigation was designed to address these 

limitations of the previous research. Its purpose was to examine the 

relation of cogrdtive-lingmstic processing demands to speech breathing 

using nattiral speaking tasks and direct measiires of breathing behavior. 

Specifically, cognitive-linguistic processing demands were manipulated 

within an extemporaneous speaking situation and breathing measures 

were obtained during both inspiratory and expiratory phases of the speech 

breathing cycle. Fiirthermore, breathing behavior was monitored with 

instnmientation which is non-invasive and imencmnbering, thereby 

helping to ensure that speech breathing performance was representative of 

subjects' usual speech breathing behavior. 
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METHOD 

This section begins with a description of the procedures used to 

design speaking tasks that vary in cognitive-linguistic processing 

demands, including those related to task and topic selection. The 

remainder of this section describes the subjects who participated in the 

study and the experimental procedures employed. 

Task Selection 

Speech task selection was based on the model of language production 

proposed by Levelt (1989). According to this model, language production 

consists of a foiar-level process, as depicted in Figure 1. The first level, 

termed the Conceptualizer, is activated when a person wishes to 

commiinicate a message. Initially, a commtmicative intention is conceived 

after which information is selected and organized which will express the 

intention. The resultant preverbal message serves as input to the next 

level, the Formulator. It is at this level where the conceptual structure of 

the message is converted into a linguistic structure. The Formulator 

grammatically encodes the message by sequencing the words within the 

utterance. The Formulator also encodes the message phonologically, 

creating an articulatory plan for the utterance. This articulatory plan is 

then routed to the Articulator where it is executed by the speech production 

mechanism. Finally, during the execution process, the Comprehender 

monitors the speech output, making it possible for the speaker to identify 

and potentially revise inaccuracies in the message. 
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MODEL OF LANGUAGE PRODUCTION 

CONCEPTUALIZER 
(Message C^neration) 

T 

FORMULATOR 
(Grammatical and Phonological Encoding) 

ARTICULATOR 
(Motor Execution of Phonetic Plan) 

Y 

COMPREHENDER 
(Self-Monitoring of Speech Output) 

Figure 1. Model of language production (adapted from Leveit, 1989). 
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Two speaking tasks were chosen for this investigation which were 

designed to differ in the demands placed on the Conceptualizer. The first 

task involved having the subject speak extemporaneously on a pre

determined topic (see "Topic Selection" below). The subject then was asked 

to prepare a written outline on the topic about which she had just spoken. 

For the second task, the subject spoke once again on the same topic, but this 

time she used her written outline as a guide. It was assiuned that during 

performance of the first speaking task, the cognitive-linguistic demands on 

the Conceptualizer were relatively high. In contrast, demands on the 

Conceptualizer were presumed to be substantially lower during the second 

task, given that the content of the discourse was pre-planned and available 

to the subject in the form of visual cues. 

Tonic Selection 

Two topics were chosen for use in the two speaking tasks just 

described. These topics were selected to be of moderate difficulty. Topics of 

moderate difficulty were judged to be most appropriate for this study 

because they reqmred some degree of planning on the part of the subject but 

were not so difficult that verbal output would be inhibited. The topics also 

were selected to be no greater than moderate in emotionality. Topics judged 

to be highly emotional were deemed undesirable for use in this 

investigation because high emotional arousal has been shown to influence 

breathing behavior (Goldman-Eisler, 1955; Keynolds & Paivio, 1968; 

Siegman & Pope, 1966). 
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Topic selection was accomplished, in part, by conducting a survey of 

university students. Twenty female university students between 20 and 30 

years of age, who were not subjects in the study proper, pgirticipated in this 

survey. The form used in the survey contained a list of 20 topics which were 

believed to be familiar to the university student population (Appendix A). 

The students were instructed to rate each of the 20 topics on a scale of 1 to 5 

with respect to "difficulty" and "emotionality." 

As can be seen in Figure 2a, mean difficulty ratings ranged from 1.2 

("Your Favorite Vacation") to 3.4. ("Yotir Definition of Peace"). Topics with 

mean difficulty ratings of approximately 3 were considered "moderate" and 

thereby judged to be appropriate candidates for use in this study. With 

respect to emotionality, mean ratings ranged from approximately 1.9 

("Discuss Your Typical Weekend Activities") to 3.8 ("Discuss Yoxu* 

Religious Beliefs"), as shown in Figure 2b. None of the 20 topics were rated 

consistently high in emotionality and therefore all were judged to be 

appropriate for use in this investigation. Based on these ratings, the 

investigator selected two topics which were relatively equivalent in mean 

difficulty and mean emotionality. They were: "The Quality of Education In 

the U.S." (topic #1) and "The Effect of Television Violence on Children" 

(topic #3), with mean difficulty ratings of 2.9 and 3.1, respectively, and 

mean emotionality ratings of 3.0 and 3.2, respectively. 

Subjects 

Twenty healthy adults served as subjects. They were required to 

meet several criteria designed to ensure the selection of a subject sample 
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Difficulty 

2  1 8 4  1 3 1 6 1 0 1 9 5  9  2 0  6  7  1  1 7 1 5 3  1 4 1 1 1 2 8  

Topic Nvunber 

Emotionality 

1 8 1 0 5 1 6 9  2 0  1 4 1  4 1 1 2  3 1 3 1 2 1 9 8  7  6 1 5 1 7  

Topic Number 

Fisftire 2. Group means and standard deviations of ratings of (a) difficulty and 
(b) emotionality obtained from the survey of university students. 
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that was relatively homogeneous with respect to physical status and 

spoken-language characteristics. The specific criteria are listed below. 

a) Women - - Only women were included in this investigation to 

control for sex-related differences in spoken-language characteristics 

and interactional styles within same-sex versus opposite-sex dyads 

(Shuy & Fasold, 1973; Tannen, 1990). In this way, all speech samples 

were elicited by the same investigator (a woman) within a same-sex 

dyad (woman-woman). 

b) 20 - 30 years old - - Age was controlled because of documented age-

related differences in speech breathing in women (Hoit et al., 1989). 

This age range represents young adulthood when respiratory 

fimction is at its peak. 

c) White, Non-Hispanic - - Race was controlled because it is known 

to influence respiratory function (Cotes, 1979; Miller, 1986a). 

d) Good respiratory health - - Respiratory health was controlled 

because respiratory disease is known to affect measures of 

respiratory function (Gibson, 1984). Subjects were required to meet a 

criterion of good respiratory health as ascertained by their responses 

the questionnaire and by their performances on selected respiratory 

function screening tests. To qualify as a subject, a candidate's 

responses needed to indicate that she was free of S3nnptoms 
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suggestive of respiratory disease, without skeletal disease or 

abnormality affecting the chest wall, without history of surgery or 

injury involving the respiratory apparatus, without history of having 

smoked for at least 5 years (Tashkin et al., 1984), and without history 

of prolonged exposure to high levels of dust or toxic agents. In 

addition, subjects were required to be free of allergies or respiratory 

infections on the day of testing. The respiratory function tests used 

for screening potential subjects were the forced vital capacity (FVC) 

and the forced expiratory voltime in 1 second (FEVi). To obtain 

measures of FVC and FEVi, each subject candidate (wearing a 

noseclip) inspired fully and expired as forcefully as possible through 

a mouthpiece coupled to a Collins 9-liter respirometer. The volume 

expired was taken as the candidate's FVC and the volume expired in 

the first second was taken to be her FEVi. To be included as a 

subject, each individual was reqmred to generate an FVC and FEVi 

that were at least 80% of the predicted value (Miller, 1986b) for 

healthy women of corresponding age and height (Knudson, Lebowitz, 

Holberg, & Burrows, 1983). 

e) Good general health - - General health was controlled because 

subject health is known to influence the nature of the speech output 

(Ramig & Ringel, 1983). General health was assessed using the 

questiormaire. To qualify as a subject, the ceindidate had to deny the 

presence of cardiac disease, neurological disease, or any other 
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serious medical condition. The subject also was required to deny 

current use of medications with known stimulant or sedative effects. 

f) Not pregnant or experiencing menstrual discomfort - - Subjects 

were not pregnant and denied the possibility of being pregnant at the 

time of testing. Data collection sessions were scheduled on days that 

the subject was not experiencing menstrual discomfort. 

g) Average height and weight - - Body height and weight were 

controlled because extremely high or extremely low height/weight 

ratios have been shown to influence speech breathing behavior (Hoit 

& Hixon, 1986). This information was requested during a telephone 

interview and was confirmed at the beginning of the data collection 

session. Subjects had to be within the normal range for height and 

weight as delineated by the Society of Actuaries and Association of 

Life Insurance Medical Directors of America (1980). 

h) First-language General-American English speakers with normal 

speech and language - - Spoken-language characteristics were 

controlled because it is known that disorders and differences in 

speech and language may be accompanied by disorders and 

differences in speech breathing (Hixon, 1987). Subject selection was 

based on subject responses to a questionnaire (Appendix B) and on 

perceptual judgements of subjects' speech and language. 
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i) Normal hearing sensitivity - - Hearing sensitivity was controlled 

because abnormal speech breathing is known to be associated with 

significant reductions in such sensitivity (Fomer & Hixon, 1977; 

Whitehead, 1980). Subjects had to pass a pure-tone audiometric 

screening test for 0.5,1.0,2.0,4.0, and 8.0 kHz presented at 25 dB HL. 

j) Enrolled as a university student - - Educational status was 

controlled because this variable may be related to subject 

performance on speech tasks that require cognitive-linguistic 

formulation, such as those used in the present investigation. 

Experimental Procedures 

Respiratory Kinematics 

Speech breathing was studied by recording surface motions of the 

chest wall. In using this method, the chest wall is treated as a two-part 

system consisting of the rib cage and abdomen. Each part displaces volume 

as it moves and the sum of their displacements is equal to the volume 

displaced by the lungs. During breathing and speaking activities of the type 

performed by the present subjects, anteroposterior diameter chginges of the 

rib cage and the abdomen Eire related linearly to their respective volume 

displacements. Therefore, diameter changes can be used to estimate 

directly the volxmie displaced by the individual parts. 
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Anteroposterior diameter changes of the rib cage and abdomen were 

sensed with linearized magnetometers (GMG Scientific Inc., 1980) 

following the general procedure of Hixon et al. (1973). These 

magnetometers included two generator-sensor coils, one for the rib cage 

and one for the abdomen, as shown in Figure 3. The generator coil in each 

pair was attached to the fi*ont of the torso at the midline, one at sternal 

midlength and one just rostral to the umbilicus. The sensor coil in each 

pair was attached to the back of the torso at midline at the same axial level 

as its generator coimterpart. Output signals from the two sensors were 

processed electronically and monitored on-line with a storage oscilloscope. 

The signals also were recorded on a FM recorder (Vetter 820) for later 

analysis. 

The speech audio signal was sensed by an air microphone and 

recorded on a direct-record channel of the video cassette recorder. This 

signal provided a record of the subject's speech and allowed a means of 

synchronizing speech performance with breathing behavior. Video signals 

also were recorded along with the kinematic data to allow for visual 

detection of postural changes. 

Performance Activities 

Two t3^es of activities were included; chest wall maneuvers and 

speech production. For speech production, two tasks were performed 

which were designed to differ in cognitive-linguistic processing demands. 
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Chest Wall Maneuvers. Several chest wall maneuvers were 

included for the purpose of calibrating and normalizing the data. Chest 

wall maneuvers included isovolimie maneuvers, vital capacity maneuvers, 

abdominal capacity maneuvers, and relaxation maneuvers. 

Isovolume maneuvers were performed to determine the functional 

relationship between the motions of the rib cage and abdomen from which 

volume-motion relationships were determined. Isovoltame maneuvers 

were executed by having the subject close the larynx or upper airway at the 

resting expiratory level and displace volimie between the abdomen and rib 

cage by contracting and relaxing the abdominal muscles. Such isovolume 

maneuvers were performed at the begirming and end of the recording 

session. 

Vital capacity maneuvers were performed to determine the subject's 

range of manipulable limg voliunes and to normalize limg volumes across 

subjects. In addition, they were used to define the subject's rib cage 

capacity and to normalize rib cage volumes across subjects. To perform 

these maneuvers, the subject, wearing a noseclip and coupled to a 

re spirometer, inspired fully from the resting expiratory level and then 

expired fully. The largest Ivmg volume to be expired over three trials was 

taken as the subject's vital capacity. The minimum and maximum rib 

cage volumes produced during this maneuver were used to define the 

subject's rib cage capacity. 

Abdominal capacity maneuvers were used to define the range of 

abdominal volumes for the subject and to normalize abdominal volumes 

across subjects. These maneuvers were performed by having the subject 
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displace the abdomen inward maximally and outward maximally at the 

resting expiratory level while maintaining a closed larjmx or upper airway. 

Relaxation maneuvers were included so that inferences could be 

made regarding muscular pressiires used during speech production. For 

these maneuvers, the subject was instructed to close the larjnix at the 

resting expiratory level and completely relax the breathing muscles. 

Relaxation maneuvers were performed several times throughout the 

recording session. 

Speech Production. Speech production activities involved 

extemporaneous discovu'se on a given topic (Task 1) followed by outline-

guided discourse on the same topic (Task 2) as described previously under 

Task Selection. Both tasks were repeated with a second topic. 

Consequently, speech production activities were as follows: 

Topic A: The Quality of Education in the United States 

Task 1: Extemporaneous speaking 

Task 2; Speaking with outline 

Topic B; The Effect of Television Violence on Children 

Task 1: Extemporaneous speaking 

Task 2: Speaking with outline 

Topics A and B were coimterbalanced across subjects to control for order 

effects. 
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Prior to each speech production activity, standardized instructions 

were read to the subject (Appendix C). If, during the performance of a 

speaking activity, the subject experienced difficulty, as evidenced by verbal 

or non-verbal indicators (e.g., "I don't know what else to say"; head 

shaking), the investigator re-cued the subject by repeating the instruction, 

"You may discuss the topic any way you'd like." If the subject failed to 

respond within 15 s, the task was terminated. 

Post-Experiment Subject Report. Immediately following 

collection of speech breathing data, the subject was given a rating form to 

ascertain her perception of the difficulty and emotionality of each task/topic 

combination (Appendix D), To assess perceived difificialty, the subject was 

asked to rate the degree of difficulty of each task/topic combination using a 

scale of 1 to 5, with 1 being the lowest degree of difficulty and 5 being the 

highest degree of difficulty. This information allowed the investigator to 

determine if the: 

a) two tasks were perceived as different in degree of difficulty, 

b) two topics were perceived as different in degree of difficulty, and 

c) order of topic presentation affected perceived difficulty. 

To assess perceived emotionality, the subject was asked to rate the 

degree of emotionality she experienced during the discussion of the 

task/topic combinations. The same rating procedures as those used for 

rating difficulty were employed. These ratings made it possible to 

determine if the: 
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a) two tasks were perceived as different in degree of emotionality, 

b) two topics were perceived as different in degree of emotionality, 

and 

c) order of topic presentation affected perceived emotionality. 

The subject also was asked to describe her familiarity with the 

previously discussed topics (Appendix D). The information obtained in the 

post-experiment subject report was used to help explain speech breathing 

results. 

Data Analvsis 

Data recorded during each subject's "speaking time" were analyzed. 

Speaking time was defined as the duration of the first speaking topic and 

task (Topic A, Task 1). This time was used as the cut-off for subsequent 

speaking activities. Individual subject speaking times ranged from 1 min, 

30 s to 2 min, 50 s and averaged 2 min, 26 s (see Appendix E), 

Linguistic Data 

A linguistic measure was obtained to determine the complexity and 

organization of concepts presented in the subjects' spoken output. This was 

done by transcribing the four speech samples generated by each subject 

(Topic A - Task 1; Topic A - Task 2; Topic B - Task 1; Topic B - Task 2). The 

transcripts contained all fillers and revisions. Punctuation was not 

included. 

Each transcript was analyzed using a procedure developed 

specifically for this investigation and adapted from an analysis of written 
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language described by Flower (1989). Formally referred to as "issue tree 

analysis," this procedure involves the construction of a hierarchical 

structure that depicts the relationship among the ideas presented within 

the discourse while preserving their sequence. Figure 4 provides an 

example of an issue tree based on a transcript of a speaking-with-outline 

sample (Appendix F). It begins with the Main Topic, in this case, "The 

Quahty of Education in the United States." General statements related to 

the Main Topic constitute Subtopics. In the figure, it can be seen that the 

subject organized her discussion of education aroimd the Subtopics 

"Elementary Years" and "High School." Any information which supports 

or elaborates on a Subtopic is considered a Subordinate. Subordinates often 

can be broken down further, thus providing additional detail about the 

Subtopic. Thus, an issue tree provides a visual representation of the 

amoimt of detail awarded to each idea. For example, in the subject's 

discussion of "Elementary Years," the first Subordinate (SOi) contains no 

detail while the second Subordinate (SO2) is expanded upon in depth. 

Two measures were obtained from each of the 80 transcripts: the 

nimiber of Subtopics and a rating of the nimiber of subordinates per 

Subtopic. The rating was determined as follows: 

RATING DEFINITION 

0  The Subtopic contained no 

Subordinates 
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Main Topic - The Quality of Education in the United States 

Elementary Years (ST) 

Depends on teachers (SO,) Depends on school dismcts/§vstems in specific states (SO,) 

Some states, 
lengxh is mandated 

Some states, 
Ien°:di is not mandated 

In her distnc:, days 
are too short 

Jiot leam, 2g to read 

None of the kids can read 

Mot enough rime to leam 

Not Ipaminy oasics 

Doine acavities 

J 
e.g. Bears 

RiVh Srhoni^T) 

Her education Depends on spednc Depenas on Kids (SC^ 
aacaers (SO.) 

Depends on schools (SO ) 
was good (SO^) 

Others did not feel the same (SO^ Denends on what you're trying to get out of it (SOJ O 

ytay reflect back to how you were taught at a 
younger age 

Students learning Teachers teaching 

KEY: ST = SUBTOPIC; SO = SUBORDINATE 

Figure 4. An issue cree generated from a transcripc (see Appendix F\ 
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1 The Subtopic contained one 

Subordinate 

2 The Subtopic contained two or more 

Subordinates 

For each transcript, the number of Subtopics was divided into the 

simi of the Subordinate ratings. The resultant quotient reflected the 

average "amount of detail" devoted to Subtopics. For example, in Figure 4 

the issue tree contains two Subtopics, each of which has a rating of "2." 

Thus, the nvunber of Subtopics (2) divided into the sum of the ratings (4) 

yields a quotient of 2, indicating that Subtopics were discussed "in-depth." 

Respiratorv Elinematic Data 

Consecutive speech breathing cycles produced within the subject's 

designated speaking time were analyzed. Only those cycles containing 

swallows, laughs, or other extraneous soimds (grunts; smacks) were 

excluded from the analysis. 

Volume Measures. Volume measures were obtained from 

expiratory phases of speech breathing cycles as follows. To begin, a data 

chart, such as that shown in Figiare 5, was created via a computer program 

for each subject from recordings of the chest wall maneuvers. In the chart, 

percent rib cage capacity (%RCC) is shown on the vertical axis, increasing 

upward, with 0 and 100% representing the smallest and largest rib cage 



0 %ABC ioo 
100 

o 
o 
or 
vP 

0 

Figure 5. Data chart used in the measurement of speech breathing. 
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voliunes, respectively. Percent abdominal capacity (%ABC) is shown on the 

horizontal axis, increasing rightward, with 0 and 100% representing the 

smallest and largest abdominal volumes, respectively. Percent vital 

capacity (%VC) is indicated on a diagonal axis, increasing upward and 

rightward, with 0 and 100% representing the smallest and largest lung 

volumes, respectively. 

Following the construction of the chart, computer tracings were 

made of each expiratory limb and the following measurements were made: 

- lung volume initiation, termination, and excursion; 

- rib cage volume initiation, termination, and excursion; 

- abdominal volimie initiation, termination, and excvirsion; 

- relative voltmie contributions of the rib cage and abdomen. 

Temporal Measures. Temporal measures were obtained from 

a time-motion plot of the summed rib cage and abdomen signals (i.e., lung 

volume) displayed along with the acoustic speech signal, as shown in 

Figure 6. Specifically, the duration (in s) of inspiratory and expiratory 

phases were determined for each speech breathing cycle. 

Svllable Measures. Three measures related to syllable 

production were obtained: nimiber of syllables per breath, average speech 

rate (in syllables/s), and average liong voltmie expenditure per syllable (in 

cc/syllable). The number of syllables per breath group were tabtdated from 

transcripts which had been marked for inspiratory/expiratory boundaries. 



0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 

I ^1-

Insplratory 

Time 

-^1 
Exptralory 

Time 

Time-motion display of lung volume change and speech from 
which inspiratory and expiratoiy durations were determined. CO 

CO 
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Speech rate was determined by dividing the number of syllables by the 

expiratory duration. Limg volmne expenditure was calculated by dividing 

the lung volimie excursion by the number of syllables spoken. 

Post-Experiment Report Data 

The information obtained in the post-experiment report was used to 

assess subjects' perceptions of the tasks and topics with respect to difficulty, 

emotionality, and familiarity. To assess difficulty and emotionality, 

rankings were tabulated for the two tasks (no outline versus outline) and 

the two topics ("Education" versus "Violence"). In addition, the order of 

topic presentation was taken into account to determine if there was a 

sequence effect with respect to subjects' perceptions of difficulty and 

emotionality. 

Topic familiarity was assessed by asking the subject to briefly 

describe in writing her familiarity/knowledge with the topic. The 

investigator then assigned a rating of Low, Meditmi, or High familiarity 

based on the subject's report. 
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RESULTS 

Descriptive analyses were performed on the linguistic data, 

respiratory kinematic data, and post-experiment report data. Inferential 

statistical analyses were performed only in those cases where descriptive 

analyses indicated potential task- and/or topic-related differences. 

Linguistic Data 

The lingiiistic analyses revealed that Task 1 (no-outline) had a 

smaller quotient than Task 2 (outline) on 35/40 (88%) of the speech samples 

(Table 1). A 2 (topic) x 2 (task) analysis of variance (ANOVA) with repeated 

measures on the latter factor was conducted to determine if quotients 

differed across topic and task. The analysis revealed an interaction effect 

[F(3,57) = 21.16, p = .0001]. Tukey's Honestly Significant Difference (HSD) 

post-hoc contrasts of all topic-task combinations revealed significant 

differences between Topic A/Task 1 and Topic A/Task 2, Topic A/Task 1 and 

Topic B/Task 2, Topic B/Task 1 and Topic B/Task 2, Topic B/ Task 1 and 

Topic A/Task 2 (HSD = 3.74). These results suggest that the discussion of 

subtopics contained greater detail in the outline condition than in the no 

outline condition. 

Respiratory Kinematic Data 

Volume Measures. Group means and standard deviations for 

volume measures are given in Table 2. As can be seen, results were highly 
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Table 1. Group means and standard deviations of quotients derived from 
issue tree analyses. Quotients were calculated by dividing the 
sum of the subordinate ratings by the number of subtopics. 

Topic A Topic B 

Task 1 Task 2 Task 1 Task 2 

M (SD) M (SD) M (SD) M (SD) 

1.07 (0.34) 1.57 (0.29) 0.89 (0.32) 1.47 (0.34) 



3 7  

Table 2. Group means and standard deviations of voliame measvires 
for Topics A and B for Task 1 (no outline) and Task 2 (outline). 

Topic A Topic B 

Task 1 Task 2 Task 1 Task 2 

MEASURE M (SD) M (SD) M (SD) M (SD) 

LVI 46.35 (7.94) 47.17 (6.39) 47.31 (8.52) 47.01 (7.67) 

LVT 32.75 (8.08) 33.62 (6.05) 34.82 (8.26) 34.24 (7.06) 

LVE 13.60 (3.13) 13.55 (2.40) 12.49 (2.34) 12.77 (2.12) 

RCVI 46.18 (12.25) 46.31 (11.45) 46.65 (12.93) 46.22 (12.45) 

RCVT 29.20 (10.51) 28.90 (9.97) 31.07 (11.70) 29.45 (11.60) 

RCVE 16.98 (4.47) 17.41 (3.71) 15.58 (3.42) 16.77 (3.62) 

ABVI 73.04 (14.63) 76.41 (13.16) 76.84 (15.50) 76.81 (13.04) 

ABVT 65.30 (14.74) 69.89 (12.58) 69.61 (14.76) 70.45 (11.77) 

ABVE 7.74 (4.90) 6.52 (3.72) 7.22 (5.19) 6.35 (4.41) 

RVC 84.23 (12.69) 86.31 (11.48) 85.38 (12.97) 87.22 (12.29) 

Note 

LVI = lung volume initiation (in percent vital capacity, %VC) 
LVT = lung volume termination (in %VC) 
LVT = lung volume termination (in %VC) 
LVE = limg volume excursion (in %VC) 
RCVI = rib cage volume initiation (in percent rib cage capacity, %RCC) 
RCVT = rib cage volume termination (in %RCC) 
RCVE = rib cage volume excursion (in %RCC) 
ABVI = abdominal volume initiation (in percent abdominal capacity, %ABC) 
ABVT = abdominal volume termination (in %ABC) 
ABVE = abdominal volume excursion (in %ABC) 
RVC = relative volume contribution (in %RC) 
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similar across topic/task conditions, differing on average no more than 2.07 

%VC for lung volume measures (LVI, LVT, LVE), 2.17 %RCC for rib cage 

voltune measures (RCVI, RCVT, RCVE), 5.5 %ABC for abdominal volume 

measures (ABVI, ABVT, ABVE), and 2.99 %RC for relative volume 

contribution measures. 

Temporal Measures. Group means and standard deviations for 

inspiratory and expiratory durations are shown in Table 3. Results were 

similar across topic/task conditions, differing on average by only 0.07 

seconds (s) for inspiratory durations and 0.25 s for expiratory dvirations. 

Syllable Measures. Group means and standard deviations of 

syllables/breath, syllables/s, and cc/syllable are presented in Table 4. 

Results were similar across topic/task conditions for the first two syllable 

measures with average differences of only 2.45 syllables/breath and 0.43 

syllables/s. A 2 (topic) x 2 (task) ANOVA with repeated measures on the 

latter factor revealed a significant main effect for task [F(l,19) = 22.75, p = 

.0001] in the form of larger mean cc/syllable for Task 1 compared to Task 2. 

No significant main effect for topic [if^(l,19) = 0.01;p = 0.9098] and no 

significant interaction [F(l,19) = 0.24; p = 0.6333] was foimd. 

To this jimcture, results have been presented for Topic A ("The 

Quality of Education in the United States") and Topic B ("The Effect of 

Television Violence on Children") and no differences between the two topics 

have been found. However, because the order of topic presentation was 

counterbalanced, it was conceivable that there were differences in 
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Table 3. Group means and standard deviations of inspiratory and 
expiratory durations (in s) for Topics A and B for Task 1 
(no outline) and Task 2 (outline). 

Topic A Topic B 

Task 1 Task 2 Task 1 Task 2 

MEASURE M (SD) M (SD) M (SD) M (SD) 

Inspiratory 0.72 (0.18) 0.68 (0.15) 0.75 (0.15) 0.69 (0.13) 
duration 

Expiratory 4.15 (1.07) 4.25 (1.01) 4.00 (0.90) 4.15 (0.83) 
duration 



4 0  

Table 4. Group means and standard deviations of syllables/breath, 
syllables/s, and cc/syllable for Topics A and B for Task 1 
(no outline) and Task 2 (outline). 

Topic A Topic B 

Task 1 Task 2 Task 1 Task 2 

MEASURE M (SD) M (SD) M (SD) M (SD) 

syllables/ 17.19 (4.55) 18.45 (4.62) 16.00 (4.19) 17.28 (3.66) 
breath 

syllables/s 4.09 (0.53) 4.34 (0.48) 3.91 (0.40) 4.20 (0.30) 

cc/syllable 43.31(18.08) 30.26 (8.18) 41.81(15.88) 31.15 (6.25) 
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performance between the First and Second topics. Therefore, additional 

analyses were performed to determine if there were any order effects on 

subject performance. 

Group means and standard deviations for volvune measures of the 

First and Second Topics are given in Table 5. The results were similar 

across topic/task conditions, differing on average no more than 1.48 %VC 

for lung volume measures, 2.27 %RCC for rib cage volimie measures, 4.44 

%ABC for abdominal volume measures, and 3.19 %RC for relative voltime 

contribution measures. Group means and standard deviations of 

inspiratory and expiratory durations, given in Table 6, also were similar 

across topic/task conditions. Greatest mean differences were 0.08 s for 

inspiratory durations and 0.29 s for expiratory durations. The results for 

syllable measures, reported in Table 7, were similar for syllables/breath 

and syllables/s, however qualitative differences across topic/task conditions 

were apparent for measures of cc/syllable. A 2 (topic order) X 2 (task) 

ANOVA with repeated measures on the latter factor revealed a significant 

interaction [F(3,57) = 12.70, p = .0001]. Tukey post-hoc contrasts revealed 

significant differences between the First Topic/Task 1 and First Topic/Task 

2, First Topic/Task 1 and Second Topic/Task 1, First Topic/Task 1 and 

Second Topic/Task 2 (HSD = 3.74). These differences were characterized by 

a greater mean cc/syllable for the First Topic/Task 1 than for the remaining 

three conditions. 

In summary, subjects performed similarly across topic/task 

conditions on all measures of speech breathing with the exception of 

cc/syllable. Specifically, subjects expended greater average cc/syllable 
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Table 5. Group means and standard deviations of volume measures 
for the First and Second Topics presented for Task 1 (no outline) 
and Task 2 (outline). 

First Topic Second Topic 

Task 1 Task 2 Task 1 Task 2 

MEASURE M (SD) M (SD) M (SD) M (SD) 

LVI 47.15 (8.86) 46.35 (7.38) 46.41 (7.59) 47.83 (6.63) 

LVT 34.39 (8.67) 33.25 (6.96) 33.18 (7.74) 34.60 (6.10) 

LVE 12.76 (2.60) 13.09 (2.10) 13.33 (2.99) 13.23 (2.48) 

RCVI 46.71 (13.96) 45.73 (12.07) 46.12 (11.06) 46.80 (11.82) 

RCVT 30.96 (12.02) 28.69 (10.91) 29.31 (10.16) 29.66 (10.71) 

RCVE 15.75 (3.86) 17.04 (3.23) 16.81 (4.15) 17.14 (4.08) 

ABVI 75.65 (14.68) 75.31 (13.34) 74.23 (15.66) 77.90 (12.72 

ABVT 67.86 (14.69) 68.85 (12.36) 67.06 (15.12) 71.50 (11.86) 

ABVE 7.79 (5.00) 6.46 (3.46) 7.17 (5.09) 6.41 (4.61) 

RVC 83.80 (12.68) 86.55 (11.19) 85.81 (12.93) 86.99 (12.58) 

Note 

LVI = lung volume initiation (in percent vital capacity, %VC) 
LVT = lung volume termination (in %VC) 
LVT = lung volume termination (in %VC) 
LVE = lung volume excursion (in %VC) 
RCVI = rib cage volume initiation (in percent rib cage capacity, %RCC) 
RCVT = rib cage volume termination (in %RCC) 
RCVE = rib cage volume excursion (in %RCC) 
ABVI = abdominal volume initiation (in percent abdominal capacity, %ABC) 
ABVT = abdominal volume termination (in %ABC) 
ABVE = abdominal volume excursion (in %ABC) 
RVC = relative volume contribution (in %RC) 
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Table 6. Group means and standard deviations of inspiratory and 
expiratory diirations (in s) for the First and Second Topics 
presented for Task 1 (no outline) and Task 2 (outline). 

First Topic Second Topic 

Taskl Task 2 Task 1 Task 2 

MEASURE M (SD) M (SD) M (SD) M (SD) 

Inspiratory 0.76 (0.16) 0.69 (0.14) 0.72 (0.17) 0.68 (0.14) 
duration 

Expiratory 3.93 (0.93) 4.22 (0.85) 4.22 (1.03) 4.17 (1.00) 
duration 
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Table 7. Group means and standard deviations of syllables/breath, 
syllables/s, and cc/syllable for the First and Second Topics 
presented for Task 1 (no outline) and Task 2 (outline). 

First Topic Second Topic 

Task 1 Task 2 Task 1 Task 2 

MEASURE M (SD) M (SD) M (SD) M (SD) 

syllables/ 
breath 

syllables/s 

cc/syllable 

15.90 (4.29) 

3.93 (0.59) 

48.09 (19.82) 

18.09 (4.01) 

4.28 (0.45) 

31.23 (7.33) 

17.29 (4.43) 

4.07 (0.33) 

37.03 (11.10) 

17.63 (4.39) 

4.26 (0.35) 

30.18 (7.23) 
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during Task 1 (no outline) than Task 2 (outline). The greatest average 

cc/syllable expenditures were produced during discussion of the first topic 

presented for the no-outline condition. 

Post-Experiment Report Data 

Difficulty. Difficulty ratings obtained from the Post-Experiment 

Report were converted to rankings. The mean rankings, with 1 

representing lowest difficulty and 4 representing highest difficulty, were as 

follows: Topic A/Task 1 = 3.00; Topic A/Task 2 = 1.38; Topic B/Task 1 = 3.70; 

Topic B/Task 2 = 1.93. A Friedman's 2 (topic order) x 2 (task) ANOVA 

revealed a significant difference Cx^O) = 39.44; p < .01]. Nemenyi's post-hoc 

contrasts revealed significant differences (p < .05) between Topic A/Task 1 

and Topic A/Task 2, Topic B/Task 1 and Topic B/Task2, and Topic B/Task 1 

and Topic A/Task 2 (critical value = 1.142). 

A similar analysis was completed for the First and Second Topics 

presented. The mean rankings were: First Topic/Task 1 = 3.53; First 

Topic/Task 2 = 1.85; Second Topic/Task 1 = 3.28; Second Topic/Task 2 = 1.50. 

A Friedman's 2 (topic order) x 2 (task) ANOVA revealed a significant 

difference [x^(3) = 34.37; p < .01]. Nemenyi's post-hoc contrasts revealed 

significant differences (p < .05) between First Topic/Task 1 and First 

Topic/Task 2, First Topic/Task 1 and Second Topic/Task 2, First Topic/Task 

2 and Second Topic/Task 1, and Second Topic/Task 1 and Second Topic/Task 

2 (critical value = 1.142). 
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Emotionality. Emotionality ratings also were converted to rankings, 

with 1 representing the lowest emotionality and 4 representing the highest 

emotionality. The mean rankings were: Topic A/Task 1 = 2.83; Topic 

A/Task 2 = 1.75; Topic B/Task 1 = 3.05; Topic B/Task 2 = 2.38. A Friedman's 

2 (topic order) x 2 (task) ANOVA showed significant differences [x2(3) = 

11.84; p = .01]. Nemenja's post-hoc contrasts revealed a significant 

difference (p < .05) between Topic B/Task 1 and Topic A/Task 2 (critical 

value = 1.142). 

A similar analysis was completed for the First and Second Topics 

presented. The mean rankings were: First Topic/Task 1 = 3.20; First 

Topic/Task 2 = 2.25; Second Topic/Task 1 = 2.60; Second Topic/Task 2 = 1.95. 

A Friedman's 2 (topic order) x 2 (task) ANOVA was significant [x\3) = 

10.38; p  =  .02]. Nemenyi's post-hoc contrasts revealed a significant 

difference (p < .05) between First Topic/Task 1 and Second Topic/Task 2 

(critical value = 1.142). 

Familiarity Subject reports of topic familiarity revealed the 

following; 

Topic A: Low familiarity ratings were reported by 5/20 (25%) subjects, 

Medium ratings were reported by 12/20 (60%) subjects, and High 

ratings were reported by 3/20 (15%) of the subjects. 

Topic B: Low ratings were reported by 14/20 (70%) subjects and 

Medium ratings were reported by 6/20 (30%) subjects. 



47  

In summary, subjects generally rated speaking extemporaneously as 

more difficult and emotional than speaking with an outline. There were no 

apparent differences between the topics (Topic A :"The Quality of Education 

in the United States" and Topic B :"The Effect of Television Violence on 

Children") or the order in which they were presented. Lastly, a majority of 

subjects rated Topic A as more familiar than Topic B. 
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DISCUSSION 

This investigation was conducted to examine the influence of 

cognitive-linguistic processing demands on speech breathing. The results 

of the study revealed that, in general, speech breathing did not change 

when cognitive-linguistic processing demands were altered. The one 

exception was that cognitive-lingtdstic demands appeared to effect the 

amount of air expended during speaking. 

Strengths and Limitations of the Research 

This investigation improves on previous attempts to examine speech 

breathing in relation to cognitive-linguistic processing demands in several 

ways. First, extemporaneous speaking tasks were used to elicit the speech 

breathing samples. This is in contrast to some of the earlier studies that 

typically used reading tasks to examine the influence of sentence and 

phrase length on breathing (Bless & Miller, 1972; Grosjean & Collins, 1979; 

Henderson et al., 1965; Webb et al., 1967). Reading not only restricts the 

content and structure of the spoken output, but also relies on cognitive 

processes that differ from those of extemporaneous speaking, thus making 

comparisons between the two types of speaking activities difficult. In 

keeping with the purpose of this study, breathing patterns were examined 

using extemporaneous speaking, the most usual and natural of all 

speaking activities. 

The instrumentation used in this investigation also proved to be a 

strength in that direct measures of breathing function were obtained in a 

non-invasive manner and yielded a large amoimt of information. Previous 
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studies used either indirect observational techniques (Goldman-Eisler, 

1956; Henderson et al., 1965) or used techniques that interfere with the 

natural speech breathing process (Webb et al., 1967). In the present 

investigation, chest wall surface motions were recorded which provided 

direct measures of breathing function without encumbering the subject. 

It appears that the intent to create two tasks which varied in 

cognitive-lingmstic processing demands was successftilly accomplished in 

this investigation. This is supported by the results of the linguistic (issue 

tree) analysis which indicated that the characteristics of the of the spoken 

output varied between the no-outline and outline conditions. Specifically, 

the presence of the outline elicited increased detail in the discussion of topic 

for most subjects. Additional support for the notion that the two spe£iking 

tasks differed in cognitive-linguistic demands comes from the subjects' 

Post-Experiment Reports. These reports suggest that subjects experienced 

less difficulty generating and organizing their ideas when an outline was 

available. 

Another strength of this investigation was that it was designed to 

minimize the influence of certain environmental and subject variables on 

performance. For example, the use of a woman-woman investigator-

subject dyad presmnably served to lessen the effects of any interactional, 

behavioral, or emotional variables on outcome. As another example, 

subjects were carefully selected to be relatively homogeneous in physical 

and spoken-language characteristics. In this way, health-related and 

intellect-related variables were controlled. 
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Two potential limitations of the study have been recognized. First, it 

may be that speaking tasks differing more substantially in their cognitive-

linguistic requirements might have elicited more substantial differences in 

speech breathing behavior. Perhaps pairing an extremely simple cognitive-

linguistic task, such as recitation of a memorized passage, with an 

extremely difficult task, such as extemporaneous discussion of highly 

complex topics, would result in divergent speech breathing behavior. 

A second potential limitation of this research is that the emotional 

states of the subjects may have contributed to the one difference found 

between the no-outline and outline speaking tasks, particularly the first 

performance of the no-outline task. As reported by the subjects, the greatest 

degree of anxiety was associated with performance of the first (no-outline) 

speaking task. Perhaps if subjects had attended an initial practice session 

prior to data collection, any emotional response related to speaking in front 

of unfamiliar persons in a novel environment might have been reduced. 

Nevertheless, the potential influence of emotional factors was anticipated in 

the present study and taken into accotmt in the form of subject reports. 

These reports were used to aid in the interpretation of the speech breathing 

data. 

Task Effects of Speech Breathing 

The results of this investigation corroborate previous reports on 

speech breathing kinematics in healthy adults (Hixon et al., 1973, 1976; Hoit 

& Hixon, 1986,1987; Hoit et al., 1989). Specifically, the present subjects 

spoke in the mid range of vital capacity, used larger rib cage volimaes and 
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smaller abdominal volumes than those associated with relaxation at 

prevailing Iting volumes, and exhibited predominantly rib cage 

contribution to lung volume change. 

Siirprisingly, speech breathing changed very little as a consequence 

of manipulating cognitive-linguistic processing demands. Specifically, all 

volume measures (including rib cage, abdominal, and lung volume 

initiations, terminations, and excursions, and relative volume 

contribution), temporal measures (inspiratory and expiratory durations), 

and most syllable measures (syllables/breath and syllables/s) were similar 

across speaking tasks. Apparently, the speech breathing function was 

minimally affected by changes in cognitive-linguistic requirements. 

The one variable found to be influenced by speaking task was the 

amount of air expended during speech production. That is, more air was 

expended per syllable during the no-outline condition (task effect), 

particularly during the first trial of the no-outline condition (order effect). 

This finding might indicate that rate of air expenditure was higher across 

the entire breath group. Such an interpretation would be expected to be 

associated with a more breathy vocal quality. However, no difference in 

vocal quality was detected across the speaking sample. 

Another explanation for greater average air expenditures is that 

speakers paused and expired during the course of their nmning speech. 

The plausibility of this explanation was evaluated by examining the data of 

two subjects, the one who produced the largest average cc/syllable values 

(Subject 11) and the one with the smallest values (Subject 15), with respect to 

expiratory pauses. 
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Pauses were identified from visual displays of the acoustic speech 

signal and defined as silent periods of at least 250 ms (Butterworth, 1980; 

Greene, 1984). The speech signal was displayed along with lung volume 

change (i.e., the simimed RC and AB signals) so that pauses could be 

categorized in relation to limg volume events. Two types of pauses were 

identified: expiratory pauses (pauses associated with expiration) and 

breath-holding pauses (pauses associated with no change in lung volimie). 

Percentage of pause time (i.e., expiratory pause time, breath-holding pause 

time, and total pause time) was determined by dividing the summed pause 

time for a breath group by the diu*ation of that breath group. Mean 

percentage pause time was then calculated for each subject for each task. 

Inspirations were not included in the pause analysis. 

The results of this analysis, shown in Table 8, indicate that both 

subjects spent more time pausing while speaking without an outline than 

while speaking with an outline. In addition, it can be seen that the subject 

who produced the largest average volume expenditures (Subject 11) spent 

more time pausing than did the subject who expended the least amoimt of 

air per syllable (Subject 15). When the two pause types are considered 

separately, it is clear that expiratory pauses predominated over breath-

holding pauses. This supports the suggestion that significantly larger 

cc/syllable measures were associated with a higher proportion of silent 

expirations within utterances. 

Previous research has suggested that pausing is related to cognitive-

linguistic processes. An early study by Reynolds & Paivio (1968), which 

required subjects to define abstract and concrete words, revealed that 
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Table 8. Percentage of the Task 1 (no outline) and Task 2 (outline) that 
consisted of expiratory pauses, breath-holding pauses, and total 
pauses for Subjects 11 and 15. 

Expiratory Breath-holding Total 

Taskl Task 2 Task 1 Task 2 Task 1 Task 2 

Subject 11 22% 19% 7% 3% 29% 22% 

Subject 15 8% 3% 3% 2% 11% 5% 
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pausing increased in frequency with increasing task difficulty. In a follow-

up study by Lay and Paivio (1969), which included three different verbal 

tasks differing in difficulty (self-description, cartoon description, and 

proverb interpretation), pausing was found to increase with task difficulty. 

The authors concluded that "...the more cognitive activity demanded by the 

task, the greater the occurrence of hesitations in speech" (p. 34). Other 

investigations which have examined the pausing phenomena in relation to 

cognitive processes have reached similar conclusions (Greene, 1984; 

Taylor, 1969). In addition, it has been observed that pausing decreases 

when subjects are given the opportimity to rehearse complex speaking 

tasks (Greene, 1984). 

These studies support the idea that the time spent pausing during 

extemporaneous speaking is related to complexity of content of the spoken 

message and the amount of rehearsal with the task and/or topic. Findings 

from the present pause aneJysis appear to agree with previous research. 

That is, providing organization of content (i.e., having an outline) and 

opportunity for rehearsal (i.e., speaking on the same topic a second time) 

simplify the cognitive-linguistic processing requirements and decrease 

pause time. 

To stimmarize, speech breathing behavior did not change much as a 

result of manipulation of the cognitive-linguistic demands. The only 

behavioral manifestation observed was an increase in breath-holding and 

nonspeech expiratory events that were associated with reductions in speech 

fluency. 



55  

APPENDIX A 

SURVEY GIVEN TO UNIVERSITY STUDENTS FOR TOPIC SELECTION 

Age of participant 

Imagine you are asked to discuss each of the topics on the following page for 
approximately 2-3 minutes. Please rate both difficulty and emotionality for 
each topic. 

1) DifiScultv - this means the amoimt of difficulty you have in formiilating 
what you want to say and saying it. 

2) Emotionality - this means the amount of emotion which you experience 
while discussing the topic. The emotion can be positive or negative (for 
example, you may feel anxious, happy, sad, angry, etc. - all reflect emotion. 

Please rate these on a scale of 1 to 5, where: 

1 = lowest in difficulty/emotionality, and 

5 = highest in difficulty/emotionality (use whole numbers). 



56  

1) Quality of Education in the United States 
Difficidty 
Emotionality 

2) Your favorite vacation 
Difificulty 
Emotionality 

3) The efifect of television violence on children 
Difficulty 
Emotionality 

4) Describe your hometown 
Difficulty 
Emotionality 

5) Describe your favorite hobbies 
Difficulty 
Emotionality 

6) Yoiu- future goals and aspirations 
Difficulty 
Emotionality 

7) The importance or unimportance of environmentalism 
Difficulty 
Emotionality 

8) Your definition of peace 
Difficulty 
Emotionality 

9) Career opportunities within yoiu* major 
Difficulty 
Emotionality 

10) The benefits of exercise 
Difficulty 
Emotionality 

11) The issue of rising medical costs 
Difficulty 
Emotionality 

12) Your views on the death penalty 
Difficulty 
Emotionality 
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13) Your current com-seload including your likes and dislikes 
Difficulty 
Emotionality 

14) The problems you will face as you get older 
Difificulty 
Emotionality 

15) The plight of the homeless 
Difficulty 
Emotionality 

16) Describe your favorite movie 
Difficulty 
Emotionality 

17) Discuss your religious beliefs 
Difficulty 
Emotionality 

18) Discuss your typical weekend activities 
Difficidty 
Emotionality 

19) Describe your best or closest friend 
Difficulty 
Emotionality 

20) Describe your favorite kind of music 
Difficulty 
Emotionality 



APPENDIX B 

QUESTIONNAIRE USED TO SCREEN SUBJECT CANDIDATES 

Subject Name/#; 
Date: 

I. PERSONAL INFORMATION 

a. Age: 

b. Date of Birth: 

c. Ethnicity: 

d. Educational Status: 

e. Height: 

f. Weight 

II. SPEECH/a.ANGUAGE /HEARING 

a. What is the first language you learned to speak? 

b. Do you have or have you ever had problems with your speech or 
language? If so, have you ever received services for the problem? 

c. Have you ever had any special education services/tutor? 

d. Do you have or have you ever had problems with your hearing? 
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III. MEDICAL INFORMATION 

a. Have you had any of the following difficulties; 

Chronic laryngitis YES NO 
Chronic bronchitis YES NO 
Emphysema YES NO 
Asthma YES NO 
Pneumonia YES NO 
Tuberculosis YES NO 
Sinus trouble YES NO 
Chronic cough YES NO 
Shortness of breath YES NO 
Wheezing YES NO 
Allergies YES NO 
Heart trouble YES NO 
High blood pressure YES NO 
Neurological problems YES NO 
Scoliosis YES NO 

If you responded yes to any of the above, please discuss when the difficulty 
occurred and what measures were taken to relieve the problem. 

b. Are you in good general health? YES NO. 
Explain: 

c. Are you presently taking medications? YES NO. 
Explain: 
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d. Have you ever has surgery or injury involving your neck, head, or 
torso? 

e. Have you ever smoked cigarettes? (No means less than 20 packs of 
cigarettes or 12 oz. of tobacco in a lifetime or less than 1 cigarette a day 
for 1 year). 

YES NO 

Do you now smoke cigarettes? YES NO 
If you have stopped smoking cigarettes completely, how many 
years ago did you stop? 

f. Have you ever worked for a year or more in a dusty job? 

YES NO 

Specific job/industry; 

Total years worked; 

Was dust expos\ire; Mild Moderate Severe 

g. Have you ever been exposed to gas or chemical fvimes in your work? 

YES NO 

Specific job/industiy; 

Total years worked; 

Was dust exposure: Mild Moderate Severe 

h. Do you menstruate: YES NO 

If yes: 

What is the first day (date) of you last cycle? 
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What day in your cycle is today (beginning with the first day of 
your last period)? Day # 
Are you now experiencing any temporary weight gain, bloating, 
cramps, or other discomfort? YES NO 
Explain: 

Are you or is there a possibility that you are pregnant? 
YES NO 
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APPENDIX C 

INSTRUCTIONS GIVEN TO SUBJECTS DURING TESTING SESSIONS 

Task 1. Extemporaneous Speaking 

I'm going to ask you to speak about a specific topic for about 3 
minutes. You may discuss the topic any way you'd like. I'll be timing you 
while you're speaMng and I'll let you know when to stop. It's very 
important that you remain as still as possible while you're speaking. I 
won't be saying anjrthing while you're talking but I'll let you know when to 
stop. The topic I'd like you to speak on is... 

Task 2. Speaking with outline 

Now I'm going to have you speak on the same topic again but this 
time I'll let you write an outline that you can follow while you're speaking. 
You can write anything you'd like on the outline and you may repeat 
an3^hing you've said before. Again, you'll be speaking for about 3 minutes 
and I will let you know when to stop. It's very important that you remain 
as still as possible while you're speaking. 
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APPENDIX D 

POST-EXPERIMENT SUBJECT REPORT 

I. DIFFICULTY 

Please rate, along the line provided, the difficultv you had performing the 
four speaking tasks you just completed. Write the letter corresponding to 
each task on the line below. 

a = The Effect of Television Violence on Children - no outline 

b = The Effect of Television Violence on Children - with outline 

c = The Quality of Education in the United States - no outline 

d = The Quality of Education in the United States - with outline 

_ _ _ _ _ 

II. EMOTIONALITY 

Please rate, £ilong the line provided, the emotionality you experienced while 
performing the four speaking tasks you just completed. Write the letter 
corresponding to each task on the line below. 

a = The Effect of Television Violence on Children - no outline 

b = The Effect of Television Violence on Children - with outline 

c = The Quality of Education in the United States - no outline 

d = The Quality of Education in the United States - with outline 

_ _ _ _ _ 



Briefly describe your familiarity with the topics previously discussed. 

The Effect of Television Violence on Children: 

The Quality of Education in the United States: 



APPENDIX E 

INDIVIDUAL SUBJECT SPEAKING TIMES 

SUBJECT (min:s) 

1 2:21 
2 2:32 
3 2:20 
4 1:30 
5 2:43 
6 2:38 
7 2:04 
8 2:16 
9 2:01 
10 2:32 
1 1 2:28 
12 2:32 
13 2:50 
14 2:38 
15 2:50 
1 6 2:39 
17 2:47 
1 8 2:44 
19 2:25 
20 2:33 
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APPENDIX F 

SAMPLE TRANSCRIPT 

Subject: 4 
Topic A/Task 2 

In the elementary years I think a lot of it depends on the teachers whether 

the kids are getting quality education it also depends on the school district 

and the systems in specific states in some states the school day is 

mandatory that it be a certain length and some states it's not I think in the 

school district that I'm working in right now I think that school day might 

be too short it seems like there's just not enough time in the day for the kids 

to leam ever3rthing they need to leam and they're not learning to read in my 

class none of the kids can read they don't spend enough time on I think the 

basics it seems like they're always doing little activities or certain tinits 

where they leam about maybe bears or something but there isn't enough 

emphasis put on the basics and it doesn't seem like they're learning them I 

think in high school a lot of it still depends on the schools and on the 

specific teachers and the kids whether there's quality education I felt like I 

received quality education at my high school but then I know people from 

my high school that didn't feel like they did that had a lot to do with what 

you tried to get out of it as an individual which might reflect back on how 

you were taught when you were younger if there was a lot of emphasis put 

on you putting more time into learning rather than just relying on the 

teacher to teach you 
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