
	  

Facilitating Positive Interactions for AAC Users Using Tone of Voice 
 
 

by 
Hannah T. Huntington 

 
 
 
 
 
 
 
 

A THESIS 
 
 

submitted to 
 

Oregon State University 
 

Honors College 
 
 
 
 
 
 

in partial fulfillment of 
the requirements for the 

degree of 
 
 

Honors Baccalaureate of Science in Biology 
(Honors Scholar) 

 
 
 

 
 
 

Presented May 17th, 2017 
Commencement June 2017 

 
 
 



	  

  



 
	  

	  

i	  

AN ABSTRACT OF THE THESIS OF 
 

Hannah T. Huntington for the degree of Honors Baccalaureate of Science in Biology 
presented on May 17th, 2017. Title: Facilitating Positive Interactions for AAC Users 

Using Tone of Voice. 
 
 
 
 
 
Abstract approved: ______________________________________________________ 
     Frank J. Bernieri 
 
 
 
 
Augmentative and Alternative Communication (AAC) devices are designed to enable 

individuals with limited communication abilities to communicate effectively with others. 

One of the most commonly used AAC devices converts a text input into a vocalized 

message for the user. These types of AAC devices can be difficult to use and greatly 

hinder normal conversation and satisfaction for the user. Not only do these AAC devices 

make their users feel uncomfortable, they also create an unfamiliar conversational setting 

for their partner. As a response, conversational partners of AAC users often change their 

behaviors in order to compensate for the hindered interaction, usually exhibiting these 

changes through their tone of voice. These accommodations actually make the AAC user 

feel worse about themselves and the interaction.  

The purpose of this project was to investigate how a conversational partner’s 

vocal qualities can facilitate positive emotions experienced by the AAC user. Thirty-five 

female-female conversational pairs were analyzed for this study. They were asked to 

participate in three five-minute conversations, and in two of the conversations one 

participant was directed to communicate with their partner using an AAC device. Each 
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participant completed self-report surveys of experienced rapport, and ratings of vocal 

characteristics were conducted on each of the non-AAC user participants. Vocal qualities 

of vocal variety, volume, pitch and rate of speech were analyzed for this study. Speech 

rate was the only quality that exhibited a significant impact on the positive emotions 

experienced by the AAC user. Rate of speech could offer an explanation for the shift 

from communicating positive affect to causing negative feelings through patronizing 

effects when interacting with an AAC user. 
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Introduction 
 

 Approximately 7.5 million people in the United States suffer from some form of 

communication disorder (Statistics on Voice, Speech, and Language, 2016). While many 

of these individuals are still able to use their voice to communicate effectively, the 

majority of these individuals do not have the ability to communicate on their own. One of 

the largest contributors to the high number of individuals with debilitated speech is a 

progressive neurodegenerative disorder known as Amyotrophic Lateral Sclerosis (ALS). 

Nearly 15,000 Americans currently suffer from ALS, and an even greater number of 

individuals are affected worldwide. There is no known treatment for this disease. ALS 

victims experience gradual degeneration and death of motor neurons, leading to atrophy 

of important muscle groups. Weakness and tightening of muscles of the mouth, throat 

and diaphragm reduce a patient’s ability to speak effectively (Ball, Beukelman, & Pattee, 

2004). This eventually causes the individual to develop dysarthria, and lose the ability to 

communicate entirely (“Amyotrophic Lateral Sclerosis (ALS) Fact Sheet”, 2016). 

Engineers and speech pathologists have developed communication devices to 

combat the frustration and anxiety associated with speech impairment. These 

technologies are referred to as Augmentative and Alternative Communication (AAC) 

devices. The basic function of an AAC device is to convert a text input into a vocalized 

message for the user. Several input methods have been developed and expanded over 

time. Some systems display a predefined set of general commands for the user to choose 

from, while others allow custom phrases to be input via keyboard (Augmentative and 

Alternative Communication (AAC), 1997-2017).  Approximately 80% of all individuals 
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with ALS use an AAC device to communicate as their disease progresses (Ball, 

Beukelman, & Pattee, 2004). 

 Current AAC devices help individuals with impaired speech to communicate, but 

they are laborious and can result in unsatisfying interactions. Many AAC users report that 

their device causes them feelings of anxiety, decreased self-worth, frustration and 

isolation (Stern, 2008). Not only do AAC devices make their users feel uncomfortable 

and frustrated, they also create an unfamiliar conversational setting for their partner. 

AAC users report that their conversational partners often drastically change their 

behavior in response to the unusual conversational setting (e.g., lengthy pauses, 

computerized voice, limited nonverbal behaviors). Most AAC users report feeling like 

their cognitive abilities are being underrated when their partners behave differently 

towards them (Communication Partners, 1999). We are now beginning to realize that the 

conversational partner, (i.e., their conversational skills) is a critical factor in the success 

or failure of an enjoyable interaction with a disabled individual (Light & McNaughton, 

1989). 

The ultimate goal of this study is to improve the quality of life for individuals 

with speech disabilities that require them to communicate using an AAC device. This 

could be achieved through improvement of AAC devices, but it is also equally important 

to discover ways that conversational partners can improve the quality of conversation and 

facilitate a positive interaction for the AAC user. The conversational skills required for a 

successful augmented interaction are not intuitive to normal speakers and it is necessary 

to understand communication skills that are beneficial in augmented interactions 

(Communication Partners, 1999). Previous research has focused on timing of speaking to 
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eliminating awkward pauses, and certain nonverbal actions a conversational partner can 

perform to create a more positive experience for an AAC user (Mathis, McAuliffe, 

Sutherland, & 2011; Basil, 1992).  These studies have successfully discovered behaviors 

that facilitate a smoother conversation, but AAC users still report feeling negatively 

about their interactions with others.  Better methods to increase positivity and 

conversational satisfaction for an AAC user are still necessary. My project focused on 

understanding the behaviors that impact the conversational experience of an AAC user.  

An AAC user’s complete visual attention is occupied throughout a conversation, 

making a partner’s vocal channel the central source of information for an AAC user. This 

is due to the visual demand of the device, the time required to input a message, and how 

often the user is typing throughout the conversation. It generally takes an AAC user 17.3 

seconds to type a message that results in 1 second of speaking time by the AAC device 

(Nguyen, 2016). Also, AAC users are often typing their next responses during the time 

their partner is speaking. Because the AAC user must be focused on the device’s screen 

during this entire time, information about a partner and the interaction is attended to by 

the user’s auditory channel. 

Anecdotal reports show that physically disabled individuals tend to be treated 

differently than others, often as if they have a mental disability as well as a physical 

(Wright, 1983; Bogart, Joffe, & Tickle-Degnen, 2012; Bogart & Tickle-Degnen, 2015). 

This may be due to something referred to by Wright (1983) as spread. Spread is defined 

as an individual’s physical disability being perceived as spreading across into other types 

of abilities, such as cognitive, emotional or social ability of the individual. This change in 

behavior by conversational partners is known as communication overaccomodation. 
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Altman, Bradshaw, Duggan, and Swergold (2011) refer to communication 

overaccomodation as changing the quantity or duration of a behavior away from the 

optimal level in an attempt to facilitate a better interaction. One common form of 

overaccomodation, specifcally during AAC interactions, is the adoption of new speech 

patterns (e.g., the use of slower speech, increased enunciation) (Bourhis, Knops, & Ryan, 

1991). Often these vocal changes can convey disrespect, and can cause lowered self-

esteem, frustration, and dissatisfaction for the disabled person (Bourhis, Knops, & Ryan, 

1991; Altman, Bradshaw, Duggan, Swergold, 2011; Brown & Draper, 2003; Morris, 

2007).  

Tone of voice has been shown to be the nonverbal channel that communicates the 

most authentic information (Zuckerman et al., 1982). Ekman and Friesen’s (1969) 

concept of the nonverbal leakage hierarchy suggests that certain nonverbal channels are 

more controllable than others. While the body is more likely to reveal deception cues 

than the face, tone of voice is the communication channel that is hardest to control and 

leaks the most information about the inner state and intent of an individual (Zuckerman et 

al., 1982). Caporael, et al. (1983) discovered that changes in speech have a large impact 

on listener’s emotions and feelings towards an interaction with another individual. 

Scherer (1995) observed that listeners are capable of correctly inferring a speaker’s 

emotional state just from listening to the speaker’s voice. This implies that vocalizations 

are affective in nature. Furthermore, not only does an individual’s voice allow the 

speaker’s emotion to be recognized, but it can also induce the same emotions within the 

listener (Scherer, 1995).  
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Since the vocal channel is emphasized during an AAC interaction, and tone of 

voice is effective at facilitating emotional states in both the speaker and listener, we 

conducted a study to investigate the relationship between vocal qualities of a 

conversational partner and an AAC user’s conversational experience.  

 
 
Emotional Positivity and Rapport 
 
 The purpose of this project was to evaluate how vocal qualities of a 

conversational partner can facilitate positive emotions for an AAC user. To evaluate the 

positive emotions felt by the AAC user during the interactions, self-reported rapport was 

assessed.  Rapport is defined as the quality of a connection between individuals, or a 

positive feeling that exists between people (Bernieri, 2005).  Rosenthal and Tickle-

Degnen (1990) identified three distinct components of rapport, (a) coordination, (b) 

attention, and (c) emotional positivity. Coordination refers to how smoothly a 

conversation flows between two individuals. Attention refers to the mutual focus of both 

individuals on each other and the conversation. Emotional positivity refers to the 

presence of positive feelings and first impressions that individuals have of each other and 

the interaction (Bernieri & Rosenthal, 1991). Therefore, for the purpose of this study, a 

measurement of self-reported rapport experienced by the AAC user was used to evaluate 

the positive emotions experienced by the AAC user throughout the interactions. 

 Emotional positivity is the easiest to detect from the verbal channel (Scherer, 

1995). Measurements of vocal qualities generally associated with positive emotions were 

investigated during an interaction with an AAC user for this study. Positive emotions that 

are commonly measured and studied in social psychology consist of emotional states 
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such as joy, happiness, activity, and interest (Scherer, 1995; Glasglow, 1952; Hess, 

Kappas, & Scherer, 1991). Kotropoulos and Ververidis (2006) provided a record of 

emotional speech data by presenting acoustic features that are most frequently associated 

with certain emotions. They reported on the vocal qualities of vocal variety (pitch 

variation), pitch, volume (intensity) and speech rate, and analyzed their relationships to 

emotions such as anger, fear, sadness, and joy. Joy was found to be associated with high 

levels of pitch, vocal variety, and speech intensity and speech rate. Hess, Kappas, and 

Scherer (1991) confirmed the same results in a similar study. They found high levels of 

vocal pitch, speech rate, and volume to be associated with emotions of elation/joy and 

enjoyment/happiness in both the individual speaking, and the individual receiving the 

vocal message. Both of these studies involved interactions between normally speaking 

individuals. 

 The objective of this project was to analyze how specific vocal qualities of a 

normal speaking conversational partner can affect an AAC user’s experience and positive 

emotions during an interaction. Interactions between normal speakers and AAC users 

were simulated during this study in order to analyze this effect. 

 

Hypotheses 

Overview.  Previous studies have shown that conversational partners tend to 

behave differently towards an AAC user, particularly through their vocal channel. Often, 

AAC users may interpret this as disrespectful and end up feeling negatively towards their 

partner and the interaction. While partners often feel like they are being kinder and more 

supportive, changes in their speech patterns have shown to facilitate a worse interaction 
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for an AAC user (Morris, 2007). Therefore, we propose that the pattern of vocal qualities 

that generally induces positive emotions in listeners during natural conversations will 

also make AAC users feel more positive about an interaction, regardless of the AAC 

intervention. High levels of vocal variety, pitch, volume, and rate of speech are 

theoretically associated with increases in positive emotions with a speaker and the 

listener. We predict that increases in all four of these qualities will facilitate more 

positive emotions in the AAC user. Accordingly, we have four specific hypotheses:  

Vocal variety.  We hypothesized that as the amount of vocal variety exhibited 

by an AAC user’s conversational partner increases, so will the experienced rapport of 

the AAC user. 

Pitch.  We hypothesize that as the pitch level of an AAC user’s conversational 

partner increases, so will the experienced rapport of the AAC user. 

Volume. We hypothesize that as the volume level of an AAC user’s 

conversational partner increases, so will the experienced rapport of the AAC user. 

Rate of speech. We hypothesize that as the rate of speech of an AAC user’s 

conversational partner increases, so will the experienced rapport of the AAC user. 

 
 

 Emotional communication maintains general patterns of vocal indicators, but it is 

a very complex process and these general patterns do not always persist in every 

conversational setting. While these changes in vocal qualities normally facilitate positive 

feelings, there are particular conditions during which these same changes do not have the 

same effect, and can actually hinder the positive feelings between the individuals. This 

effect has previously been shown with the use of a patronizing speech style (Morris, 
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2007; Bourhis, Knops, & Ryan, 1991). Patronizing speech styles exhibit the same 

patterns of high pitch, exaggerated intonation and increased volume, but are normally 

associated with a slower speech rate. Rather than facilitating positive emotions, though, 

patronizing speech causes a disabled individual to feel more negative about both the 

interaction and their conversational partner (Bourhis, Knops, & Ryan, (1991); Altman, 

Bradshaw, Duggan, & Swergold, 2011; Brown & Draper, 2003; Morris, 2007). 

Components of patronizing speech have the potential to impact how these four qualities 

facilitate positive emotions for the AAC user, but we are unsure of the effect they will 

have in the context of this study. 
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Methods 

Participants 

160 individuals participated in this study (33 male and 127 female, mean age = 

19.7).   The participants were students of various psychology courses at Oregon State 

University, and received course credit for their participation. Male-male and male-female 

dyads were excluded from analyses due to an insufficient number of male participants 

and to control for gender differences in vocal characteristics. Others had to be excluded 

due to technical difficulties in the equipment. Finally, we decided to exclude from this 

analysis all participants who were well acquainted with their conversational partner. This 

left 35 dyads (70 unacquainted female participants) for the analyses reported below. 

Mean age of the 70 female participants was 19.6 years (SD = 1.36). Participants were 

provided a written informed consent and were treated in accordance with the American 

Psychological Association ethical standards (2002).  

 

Materials 

During this study, three cameras recorded the interaction. One camera faced each 

participant, and a third camera recorded both from the side. A desktop computer with a 

text-to-speech program was used to simulate a regular AAC device. The AAC participant 

used either a keyboard or an Xbox controller to interact with the program. The Xbox 

controller joystick was used to navigate a virtual keyboard displayed on the monitor. 

Participants moved the cursor over the on-screen keyboard and selected each letter at a 

time. They selected an “Enter” button once they had composed their response, and the 

program vocalized their message through a speaker. 
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Procedure 

Upon arrival, each participant was led into a different room and guided through 

the experimental procedures by one of the two experimenters. The first participant to 

arrive was led into the interaction space where the hardware was set up. They were 

designated to be the AAC user throughout the study, and will be referred to as the AAC 

participant throughout the remainder of this report. The second participant to arrive was 

led into a connecting room by the second experimenter, and will be referred to as the 

normal speaking participant/partner. The participants were not allowed to interact during 

this time.  Both participants were given instructions on the study and a consent form to 

sign. Participants were instructed to complete a demographics questionnaire and a 

number of psychology scales that will be described below. The AAC participant was also 

debriefed on how to use the text-to-speech program.  

After both participants completed their surveys, the normal participant was 

escorted into the interaction room where the AAC participant was seated with the text-to-

speech system. The video cameras were adjusted to fit both participants into the frame. 

An example of the interaction space is shown in Figure 1.  
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Figure 1. Experimental set up for the second interaction implementing AAC device. 
From Nguyen (2016) with permission. 

 

The AAC participant was instructed to refrain from using gestures and facial 

expressions, to communicate solely through the text-to-speech program, and to raise their 

hand if any technical issues occurred during the interaction. The other participant was 

instructed to speak and behave normally. Both participants were not given a restriction on 

topics they could discuss during the interaction, and they were told to begin their 

conversation when the experimenters left the room and turned on a set of overhead lights. 

Participants were allowed to interact for five minutes, then, the experimenters signaled 

the end of the conversation by turning off the overhead lights and entering the interaction 

room. The normal speaker was led back into their initial room, and both participants were 

given self-assessment surveys, partner assessment surveys and interaction assessment and 

rapport surveys to complete based off the preceding interaction.  
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This process was repeated for the next two conversations. Two different methods 

of text input were implemented to assess the effects of their difficulty levels on the 

conversation. The AAC participant used a keyboard to type their responses during the 

first conversation. During the second conversation, the AAC participant used the joystick 

on an Xbox controller to type on a virtual keyboard on the monitor. The joystick method 

required more time and attention to compose a response than when the keyboard was 

used. During the third conversation, all technology was removed from the interaction 

space and both participants could interact normally. This was incorporated in the study 

design to closely replicate a normal conversation and also allow for the participants to 

leave the study feeling comfortable after completing the first two conversations. After all 

three of the conversations were completed, the participants were given post-study 

surveys. After completing the final surveys, both participants were debriefed, given the 

opportunity to ask questions, and then led out of the interaction space. 

 

Surveys  

Ten different surveys were implemented during this study as part of a larger 

investigation: (a) a demographics questionnaire; (b) the Hogan Empathy Scale (Hogan, 

1969); (c) the Marlow-Crowne Social Desirability Scale (Crowne & Marlowe, 1960); (d) 

the Boredom Scale (Farmer & Sundberg, 1986); (e) the Davis IRI (Davis, 1983);  (f) a 

self-assessment survey; (g) ratings of partner;  (h) an 18-item rapport scale, (i) additional 

rapport items; and (j) post-study survey. Only the 18-item rapport scale and additional 

rapport items were relevant for this report.  Refer to Appendix A for surveys.  
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Vocal Quality Coding Process 

Four coders independently listened to the audio files collected during all 

three interactions and evaluated them on 18 different vocal qualities. Only those 

aspects of speech that were theoretically linked to emotional positivity were 

subjected to analysis in this report (Kotropoulos & Ververidis, 2006; Hess, Kappas, 

& Scherer, 1991). These included vocal variety, pitch, volume, and speech rate. 

Ratings were only made on the normal speaking participant for all 80 dyads.  

Each rating was made on a 7-point bipolar scale with contrasting vocal 

qualities defining ends of the scale (e.g, slow/fast, quiet/loud). A portion of the full 

vocal ratings scale is shown in Figure 2.  The entire set of rating scales are in 

Appendix B. Each coder completed all 18 ratings on the entire five minutes of the 

keyboard and joystick interactions, and on the first and fifth minute of the normal 

interaction. Ratings from the normal interaction were averaged to establish one 

rating of each quality for the entire third interaction.  

 

Figure 2. Example of Vocal Rating Coding Sheet 
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Operationalization and judgment criteria for vocal ratings. Coders were given 

operationalized definitions of each vocal quality to be measured, and performed group 

practice coding sessions to establish agreement on definitions. The operationalized 

definitions for the four qualities are shown below, and the definitions for the entire set of 

qualities are in Appendix B. All qualities were assessed on a 7-point bipolar scale. 

Vocal variety. The presence of vocal variety was operationalized using the 

definitions for monotone on one end, “The voice does not vary. It is stagnant and 

does not fluctuate,” and the definition for vocal variety on the opposite end of the 

scale, “The voice contains inflection and varies in pitch and tone.” 	  

Loudness.  The volume level was operationalized using the definition for quiet on 

one end of the scale, “The voice was soft-spoken and not raised,” and the 

definition of loud on the other end of the scale, “The voice is high-volumed. It is 

sonorous.” 	  

Pitch.  The measurement of pitch was operationalized using the definition for 

low-pitched on one end of the scale, “The voice’s tone is lower and deeper,” and 

with the definition of high-pitched on the opposite end of the scale, “The voice’s 

tone is high and shrill.”  

Rate of Speech. Rate of speech was operationalized using the definition for slow 

at one end of the scale, “The rate of words per second is slow,” and the definition 

for fast at the opposite end of the scale, “The rate of words per second is frequent 

and fast.”  
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Inter-rater reliability of vocal measurements.  To avoid effects caused by 

experience, the order in which each coder evaluated the 80 normal speaking participants 

was varied. To evaluate how well coders were measuring the vocal qualities, correlations 

were performed between the four coders’ individual measurements. Results are shown in 

Table 1. These correlations indicate the degree of interjudge reliability (agreement) for 

each coded vocal quality. Effective reliabilities for each vocal quality are also reported in 

Table 1. Although the analyses present in this report were performed on 35 female-

female dyads, the reliability analyses were performed on all data collected. The effective 

reliability for the four vocal qualities coded ranged from .70 to .82. The range was within 

acceptable standards for judgments studies (Rosenthal & Rosnow, 2008). The quality 

with the lowest effective reliability was vocal variety, whereas the quality with the 

highest was volume. This could be attributable to vocal variety being more difficult to 

judge individual voice differences between participants, and volume being a more 

uniform and independent of individual voice differences.  
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Table 1. 

Inter-judge correlations and Effective Reliability Analysis on Four Vocal Characteristics 

Assessed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Effective 
Reliability 

R 

 Coder ID 

  A M H R 

Pitch .75 A --    

  M .521 --   

  H .393 .444 --  

  R .424 .465 .390 -- 

Vocal 
Variety 

.70 A --    

  M .371 --   

  H .359 .533 --  

  R .237 .389 .315 -- 

Volume .82 A --    

  M .543 --   

  H .602 .618 --  

  R .513 .506 .539 -- 

Rate of 
Speech 

.74 A --    

  M .437 --   

  H .473 .467 --  

  R .265 .376 .378 -- 
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Calculating Rapport 

 A single rapport variable was created from the 18-item rapport scale and 

additional rapport items (Bernieri, Davis, Knee, & Rosenthal, 1994; Bernieri, 2005).  

Participants were asked to rate their interaction experience on various qualities using a 9-

point scale (e.g., positive, awkward, unsatisfying). Additionally, several face valid items 

were included, such as, “Please rate the level of rapport you felt between you and your 

partner.” Relevant surveys can be found in Appendix A. Two items (i.e., intense from 

the 18-item rapport scale, and worse-better from the additional rapport items) were left 

out because reliability analyses revealed their ambiguity and unreliability within the 

sample. The remaining 21 items were individually z-scored then combined to form a 

single measurement of the rapport reported by each participant. Rapport measurements 

were created for both the first and second interaction, and were averaged to provide a 

rapport variable over the entire session. 
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Results 
 

 Results report on data from 35 female-female sessions (70 female participants). 

Analyses were performed on the participant surveys and vocal data using Microsoft Excel 

(version 14.4.9), SPSS (version 24.0.0), and StatPlus (version 6.1.6). Descriptive 

statistics of demographics, participant age, self-reported rapport of the AAC user, and 

ratings of the four vocal qualities of the normal speaker were calculated. Table 2 displays 

the mean and standard deviation of each vocal quality measured on a 7-point scale from 

all three interactions. The results only report on 35 participants, since vocal qualities of 

only the normal speaking participant were rated. All four of the measured vocal 

characteristics were normally distributed; distributions are displayed in Appendix C. 

Mean and standard deviation of the rapport experienced by the AAC user from the first 

and second interaction are reported in Table 3. The rapport experienced by the AAC user 

over the entire session is reported as an average of the rapport from the first and second 

interactions. The 35 participants included in these calculations refer only to the AAC 

participants from each session.  

 
Table 2. 
Descriptive Statistics for Vocal Variety, Loudness, Pitch, Rate of Speech of Participant A 
During Interaction 1, 2, and 3.  

 
	   	  

 

  

 

 

  N M SD 
Vocal Variety Keyboard 35 4.19 .98 
 Joystick 35 4.16 .87 
 Non-AAC 35 4.24 .89 
Loudness Keyboard 35 3.83 1.06 
 Joystick 35 3.39 .94 
 Non-AAC 35 3.81 .97 
Pitch Keyboard 35 3.81 1.01 
 Joystick 35 3.61 .94 
 Non-AAC 35 3.62 .91 
Rate of Speech Keyboard 35 4.18 .87 
 Joystick 35 3.94 .80 
 Non-AAC 35 4.42 .84 
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Table 2 shows the lower levels of all four vocal qualities during the joystick 

interaction. Results from Table 3 also indicate a lowered level of rapport experienced by 

the AAC user during the joystick conversation. This suggests that the level of rapport 

experienced by the AAC user decreased as their partner spoke slower and their voice was 

monotone, low-pitched, and quiet. 

 

Table 3. 

Descriptive Statistics for Self-Reported Rapport of AAC User 

 

 

 

 

Correlations were computed between the four vocal qualities analyzed in this 

paper. All four vocal qualities showed a positive correlation and reached statistical 

significance, with the exception of the relationship between volume and pitch. This result 

suggests that, with the exception of the relationship between volume and pitch, the four 

attributes tend to persist together within speech. For example, speech rate and volume 

exhibited a significant, positive correlation, implying that as the participant’s volume 

increased, their rate of speech would tend to increase as well (Table 4).  

 

 

 

 

 

  N M SD 
AAC User Rapport Keyboard 35 0.30 0.66 
 Joystick 35 -0.32 0.67 
 Over Entire Session 35 -0.01 0.61 
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Table 4.  

Correlations Between Four Vocal Characteristics 

 Vocal  
Variety 

Volume Pitch Rate of 
 Speech 

Vocal Variety --    

Volume .49** --   

Pitch .76** .05 --  

Rate of  
Speech 

.57** .69** .35** -- 

**p < .05 

 

We predicted that there would be a positive linear relationship between each vocal 

quality and the rapport experienced by the AAC user.  To test for a linear association, we 

performed Pearson correlations between each vocal quality and the rapport experienced 

by the AAC user (Table 5). Rate of speech was the only quality that significantly 

correlated with the rapport experienced by the AAC user (Tables 2, 3 and 5). 

Relationships between rapport and vocal variety, loudness, and pitch were strongest 

during the joystick interaction, but did not reach significance (Table 5). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



FACILITATING POSITIVE INTERACTIONS FOR AAC USERS	  

	  

25	  

Table 5.  
 Pearson-corrected Correlations between self-reported rapport and vocal variety, pitch, 
loudness, and rate of speech in Interaction 1, 2, and 3.  
	  

	  
	  
	  
	  
	  
	  
	  

	  
	  

	  
	  
	  
	  

	  
	  

	  	  	  	  *p	  <	  .10	  
	  	  	  **p	  <	  .05	  
	  	  	  Note.	  Relationships	  between	  rapport	  and	  vocal	  variety,	  loudness,	  and	  pitch	  were	  strongest	  during	  	  
	  	  	  the	  joystick	  interaction,	  but	  did	  not	  reach	  significance.	  

	  
 
Vocal Variety, Pitch, and Volume 
 

We hypothesized that as the vocal variety, volume, and pitch of the normal 

speaker increased, the rapport experienced by the AAC user would also increase during 

all three conversations. Contrary to what was hypothesized, there was no significant 

relationship found between the AAC user’s positive feelings and vocal variety, volume or 

pitch during any of the three interactions. Vocal variety, pitch and volume data were 

separated into groups of partners who exhibited low (12 participants), medium (12 

participants), and high (11 participants) levels of each of the three qualities. The level of 

rapport facilitated by each of the three groups was assessed for each quality (Appendix 

D). 

A one-way between subjects ANOVA was conducted to compare the levels of 

rapport facilitated by partners who exhibited low, medium or high levels of each of the 

    r 
Vocal Variety Keyboard .09 
 Joystick .21 
 Non-AAC .05 
Volume Keyboard .12 
 Joystick .16 
 Non-AAC .09 
Pitch Keyboard .06 
 Joystick .17 
 Non-AAC .07 
Rate of Speech Keyboard .33* 
 Joystick .47** 
 Non-AAC .24 
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three qualities. The differences between groups failed to reach significance for all three 

qualities. ANOVA results are displayed in Appendix E. Although insignificant, 

differences in the vocal variety, pitch and volume of the normal partner appeared to most 

strongly influence the rapport experienced by the AAC participant during the joystick 

conversation (Table 5; Appendix D & E). 

 
 
Rate of Speech 
 

We hypothesized that as the speech rate of the normal speaker increased, the 

rapport experienced by the AAC user would also increase. The normal speaker’s rate of 

speech exhibited significant effects on the AAC user’s experienced rapport during the 

joystick interaction. The effect also appeared to be greater during the keyboard 

interaction than during the non-AAC interaction (Fig. 3, Table 5). Speech rate data 

were separated into groups of partners that exhibited low (12 participants), medium (12 

participants), and high (11 participants) rates of speech. The level of rapport facilitated 

from each of the three groups was assessed.  
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Figure 3. Effect of Normal Speaker Speech Rate on AAC User Rapport During 
Keyboard, Joystick, and Non-AAC Interactions 

 

The t-test performed between the levels of rapport facilitated by partners who 

exhibited low and high speech rates during the three interactions showed significant 

differences between the two groups during the joystick conversation (t(21) = 2.1, p < 

0.05). Therefore, partners who spoke the fastest evoked significantly more positive 

feelings about the interaction from their AAC partner when the joystick was being used 

to interact with the AAC device. 
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 A significant relationship between rate of speech and the positive feelings 

experienced by the AAC user was only present during the joystick interaction. This 

suggested that changes in speech rate facilitated positive feelings for a conversational 

partner in the context of AAC interactions, but did not have the same effect during a 

normal speaking interaction. An increase in speech rate became more effective for 

facilitating positive feelings when the AAC user couldn’t communicate as effectively as 

before, due to using a more laborious and challenging communicative device (i.e., the 

joystick AAC interaction) (Table 5). 

 One possible alternative explanation for these findings is that the rate of speech 

variable was simply an artifact of talkativeness (i.e., the amount of words that was spoken 

to the user of the AAC device). This is an important distinction because talkativeness and 

self-disclosure are psychological attributes, not physical vocal qualities. To investigate 

this possibility further, a measurement of the amount of speaking was included within the 

vocal coding. The correlation between rate of speech and amount of speaking was 

positive but not significant (r = .24, p < .2). Thus, the effect on rapport exhibited by rate 

of speech cannot be explained as being caused by the talkativeness of the conversational 

partner. Instead, it was only the rate of speech that exhibited a statistically significant 

relationship. This finding is supported by those of Priva (2017) who also found that the 

amount of information conveyed when speaking is independent of speech rate. Therefore, 

it was the vocal quality of talking speed -- which may have reflected enthusiasm and 

autonomic arousal -- and not the quantity of what was being said that mattered most.   

Finally, a multiple linear regression was performed to test if the four vocal 

qualities significantly predicted rapport of the AAC user together. The results of the 
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regression indicated the that the four predictors explained 7.9% of the variance (R2
(adj)= 

.079, F(4, 30) = 1.731, p = .18) (Table 6). Only the rate of speech significantly predicted 

the rapport of the AAC user (β = .612, p < .05). 

 

Table 6. 

Summary of Regression Analysis for Vocal Qualities Predicting AAC User Rapport 

  

Model 1 

 

Variable 
 

B 
 

SE 
 

β 

Vocal Variety -.048 .253 -.064 

Volume -.175 .200 -.247 

Pitch -.034 .208 -.051 

Rate of Speech .498 .207 .612** 

 

 

Discussion 

The long term objective of this line of research is to improve the quality of 

interactions for AAC users. We began to do this by investigating how a conversational 

partner could behave to facilitate more positive feelings for an AAC user during a dyadic 

interaction. Specifically, we analyzed how certain qualities of a partner’s voice could 

impact the positive feelings experienced by an AAC user throughout a conversation. We 

analyzed the four characteristics of vocal variety, pitch, volume and rate of speech during 

three different interactions (two of which involved interacting through an AAC device), 

and related them to the rapport reported by the AAC user. Self-reported rapport was used 
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as a measurement of the positive emotion being experienced by the AAC user during the 

interaction. Understanding how certain vocal qualities impact the positivity of an 

augmented interaction could be utilized by the AAC user’s conversational partner to 

facilitate a better interaction, and could also be used by engineers when programming the 

text-to-voice systems. Similar changes in the vocalizations of the AAC device may 

facilitate a more positive interaction for both individuals as well.  

 We analyzed vocal and rapport data from three different types of interactions: 

keyboard interaction, a joystick interaction, and a no AAC device/normal speaking 

interaction. Two of the three interactions involved an AAC device that required the 

individual to type their responses, which hindered their ability to communicate 

efficiently. The use of the AAC device increased in pause time, led to both a lack of 

attention between interactants and an increase in frustration from the user, and limited the 

amount of information the user could communicate. Use of a joystick was significantly 

more restrictive. Participants reported that this was even more frustrating than using a 

keyboard, and resulted in very difficult and awkward conversation. This interaction was 

the most similar to an interaction with a true communicatively disabled AAC user. The 

interaction during which both participants spoke normally was easier and more 

comfortable, and most participants reported that it was relieving.  

 During AAC interactions, partners tend to change or exaggerate their regular 

pattern of vocal qualities in an attempt to communicate more positive emotions, and 

make the disabled person feel more comfortable and accepted (Morris, 2007). Our results 

indicated that the normal speaker lowered their vocal variety, pitch, volume and rate of 

speech during the joystick interaction compared to the other two interactions. There was 
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also a corresponding decrease in positive emotions felt by the AAC user, which was 

consistent with our prediction. This effect was most significant during the more strenuous 

and stunted AAC interaction (joystick). 

 Contrary to our hypothesis, no significant relationship was found between rapport 

of the AAC user and their partner’s vocal variety, pitch, and volume. The lack of 

significant results for the three qualities could imply that changes in these qualities were 

being interpreted as patronizing speech by some participants, disrupting the experience of 

positive emotions from high vocal variety, pitch, and volume levels.  

 It is difficult to determine when levels of these four common vocal qualities 

(vocal variety, pitch, volume and rate of speech) become patronizing and begin causing 

more negative feelings instead of facilitating emotional positivity. However, speech rate 

may be a vocal quality that can help determine because it has been shown to be the only 

vocal quality that differentiates patronizing speech from positive emotion speech 

(Bourhis, Knops, & Ryan, 1991). We saw this to be the case in our study as well in that it 

was the only vocal quality that significantly correlated with positive feelings during the 

AAC interactions. This pattern suggested that the use of slow speech rate could be the 

driving force behind the transition from positive emotional communication to the 

negative affect caused by a patronizing speech style. The results also indicate that a slow 

speech pattern was most effective in decreasing positive affect when the listener was 

extremely communicatively disabled. This further supports the presence of patronizing 

effects during this conversation; generally, patronizing speech styles are most impactful 

when being used towards a disabled individual (Bourhis, Knops, & Ryan, 1991).  
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The difference between fast and slow speech conditions, when coupled with high 

pitch, vocal variety, and volume, could explain the point at which positive emotional 

communication shifts into a patronizing speech style. This could be attributable to speech 

rates being more noticeable by the human auditory system than the other qualities 

investigated, or because using slow speech rate can indicate that a person views the 

disabled individual as cognitively impaired (Lieberman, 1994; Bourhis, Knops, & Ryan, 

1991). Further research could examine the possible relationship between the negative 

affect and patronizing effects facilitated by slowed speech rates.  

 
 

Limitations 
 

 It must be conceded that the generalizability of the present results is limited by 

our reliance on female-female interactions. It must also be acknowledged that the non-

AAC interaction in this study was not a true base line control interaction because it was 

preceded by two AAC interactions, and the participants were limited on their 

conversational topic. Therefore, we cannot draw a causal relationship between the vocal 

qualities and the positive emotion reported by the AAC user; our study was rather 

correlational in nature.  

 Furthermore, the dyadic dynamics might have been different due to the fact that 

the participant interacting with the AAC device is not a real AAC user. This effect could 

have facilitated a different emotional response from the participant using the AAC device 

than would have occurred in an interaction with a real AAC user. This could decrease the 

generalizability of the results of this study. However, previous literature has argued that 

the use of nondisabled individuals during AAC research can actually help to avoid 
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confusion when interpreting whether effects are coming from skills of the communicator, 

or from the type and context of the interaction, which makes this more of a strength of 

this study (Higginbotham, 1995). Nonetheless, taken together, all of these limitations will 

still be important to consider when designing future studies. 

 
 

Conclusions 
  

This thesis is a step towards establishing knowledge about the impact of a 

conversational partner’s behaviors during AAC interactions. The results from this study 

can be used to look further into the effects of patronizing speech styles during AAC 

interactions, and could even be applied to the development of different AAC device 

vocalizations. We hope this information can be used to help conversational partners 

facilitate more satisfying and positive interactions for AAC users, and ultimately better 

the quality of life of individuals with speech disabilities. 
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APPENDIX A 
Informed Consent and Surveys 

 
CONSENT	  FORM	  

	  
Project	  Title:	   	   	   Conversations	  using	  speech-‐assisted	  devices	  
Principal	  Investigator:	   Frank	  Bernieri	  
Student	  Researcher:	  	   	   Duy	  Nguyen	  
Co-‐Investigator(s):	   	   William	  Smart	  
Sponsor:	   	   	   None	  
Version	  Date:	  	  	   	   10/28/2015	  
	  

	  

1. WHAT	  IS	  THE	  PURPOSE	  OF	  THIS	  FORM?	  
	  
This	  form	  contains	  information	  you	  will	  need	  to	  help	  you	  decide	  whether	  to	  be	  in	  this	  
research	  study	  or	  not.	  	  Please	  read	  the	  form	  carefully	  and	  ask	  the	  study	  team	  member(s)	  
questions	  about	  anything	  that	  is	  not	  clear.	  
	  
2. WHY	  IS	  THIS	  RESEARCH	  STUDY	  BEING	  DONE?	  
	  
The	  purpose	  of	  this	  research	  is	  to	  assess	  the	  impact	  of	  mechanical	  speech	  synthesizers	  
in	  typical	  face-‐to-‐face	  conversations.	  Individuals	  who	  use	  such	  devices	  have	  to	  endure	  
very	  long	  pauses	  that	  disrupt	  the	  normal	  flow	  and	  cadence	  of	  conversational	  turn-‐
taking.	  In	  this	  research	  project,	  we	  will	  ask	  you	  or	  your	  partner	  to	  use	  a	  speech	  
synthesizer	  while	  interacting	  with	  someone	  for	  the	  very	  first	  time.	  We	  will	  assess	  the	  
psychological	  impact	  of	  this	  devise	  and	  interpersonal	  behavior	  (via	  an	  analysis	  of	  video)	  
of	  these	  devices.	  
	  
This	  study	  is	  intended	  to	  be	  used	  as	  part	  of	  an	  Honors	  Thesis	  for	  Duy	  Nguyen.	  However,	  
other	  researchers	  within	  Psychology	  and	  Engineering	  plan	  to	  expand	  this	  research	  
program	  in	  the	  years	  ahead	  to	  explore	  related	  issues.	  
	  
We	  are	  targeting	  an	  enrollment	  of	  500.	  

3. WHY	  AM	  I	  BEING	  INVITED	  TO	  TAKE	  PART	  IN	  THIS	  STUDY?	  
	  
You	  are	  being	  invited	  to	  take	  part	  in	  this	  study	  because	  we	  would	  like	  to	  observe	  a	  
representative	  sample	  of	  the	  Oregon	  State	  University	  student	  population.	  To	  be	  eligible,	  
you	  must	  be	  over	  the	  age	  of	  18	  and	  be	  able	  to	  converse	  in	  English.	  	  
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4. WHAT	  WILL	  HAPPEN	  IF	  I	  TAKE	  PART	  IN	  THIS	  RESEARCH	  STUDY?	  	  	  
	  
The	  study	  activities	  include:	  	  

(a) a	  couple	  of	  brief	  personality	  surveys	  
(b) a	  short	  tutorial	  on	  the	  use	  of	  mechanical	  speech	  devices	  	  
(c) three	  conversations	  with	  a	  partner	  who,	  like	  you,	  was	  recruited	  to	  participate	  in	  

this	  study	  
(d) some	  brief	  questionnaires	  that	  will	  ask	  you	  to	  describe	  your	  conversational	  

experiences	  
(e) a	  post	  study	  discussion	  about	  the	  experience	  with	  the	  experimenter	  and	  your	  

partner.	  	  
	  
Study	  duration:	  	  Today’s	  session	  is	  designed	  to	  last	  about	  ninety	  minutes	  
	  
Recordings	  and	  photographs:	  	  It	  is	  important	  to	  know	  that	  video	  recordings	  of	  all	  three	  
interactions	  will	  be	  made.	  We	  will	  measure	  and	  quantify	  the	  verbal	  and	  nonverbal	  
behavior	  that	  takes	  place.	  	  If	  you	  do	  not	  wish	  to	  be	  recorded	  then	  you	  should	  not	  enroll	  
in	  this	  project.	  
	  
How	  will	  we	  use	  your	  data?	  
We	  are	  not	  planning	  to	  release,	  or	  make	  available,	  any	  of	  the	  data	  collected	  here	  today.	  
However,	  sometimes	  this	  is	  requested	  by	  other	  researchers	  or	  becomes	  necessary	  for	  
technical	  reasons.	  To	  be	  clear,	  we	  will	  never	  release	  your	  name.	  However,	  it	  is	  
sometimes	  the	  case	  that	  video	  recordings	  are	  analyzed	  at	  other	  institutions.	  For	  this	  
reason,	  we	  need	  to	  know	  whether	  you	  grant	  us	  permission	  to	  provide	  other	  researchers	  
access	  to	  the	  data	  and	  video	  generated	  by	  you	  today.	  	  	  
	  
______You	  may	  store	  my	  data	  and	  video	  for	  use	  in	  future	  studies.	  
Initials	  	  [initial	  this	  to	  give	  your	  permission	  to	  allow	  us	  or	  other	  research	  teams	  to	  use	  your	  data	  and/or	  
video	  	  	   	  	   to	  explore	  other	  research	  questions	  beyond	  those	  mentioned	  in	  this	  document]	  
	  
______You	  may	  store	  my	  data	  and	  video	  for	  presentation	  purposes.	  
Initials	  	  [initial	  this	  to	  give	  your	  permission	  to	  allow	  us	  to	  use	  a	  video	  clip	  or	  image	  of	  you	  in	  any	  lecture,	  
publication,	  or	  news	  story	  about	  this	  research.	  	  	  Do	  not	  initial	  this	  if	  you	  do	  not	  want	  a	  picture	  of	  you	  
taken	  in	  this	  study	  to	  be	  seen	  by	  anyone	  outside	  of	  this	  research	  lab.]	  
	  
______	  You	  may	  not	  store	  my	  data	  and	  video	  for	  use	  in	  future	  studies.	  
Initials	  	  [initial	  this	  if	  do	  not	  want	  the	  data	  or	  video	  you’ve	  generated	  to	  be	  used	  for	  any	  other	  research	  
purposes	  	   	  	  	  	   other	  than	  the	  one	  disclosed	  in	  this	  informed	  consent	  document]	  
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Future	  contact:	  We	  may	  contact	  you	  in	  the	  future	  for	  another	  similar	  study.	  	  You	  may	  
ask	  us	  to	  stop	  contacting	  you	  at	  any	  time.	  
	  
Study	  Results:	  	  	  Most	  of	  the	  data	  you	  and	  your	  partner	  will	  be	  generating	  is	  confidential.	  
You	  will	  not	  be	  given	  any	  description,	  analysis,	  or	  evaluation	  of	  your	  participation	  today.	  
However,	  it	  is	  likely	  that	  a	  report	  of	  this	  project	  along	  with	  its	  results	  will	  be	  drafted	  and	  
submitted	  to	  the	  OSU	  Scholars	  Archive	  in	  about	  a	  year	  from	  now.	  	  	  At	  any	  time,	  
however,	  you	  may	  email	  the	  Principal	  Investigator	  (Dr.	  Frank	  Bernieri)	  to	  inquire	  about	  
the	  results	  from	  this	  study.	  
	  

5. WHAT	  ARE	  THE	  RISKS	  AND	  POSSIBLE	  DISCOMFORTS	  OF	  THIS	  STUDY?	  
	  
The	  possible	  risks	  and/or	  discomforts	  associated	  with	  the	  being	  in	  the	  study	  includes	  all	  
of	  those	  risks	  and	  discomforts	  that	  might	  arise	  when	  meeting	  a	  person	  for	  the	  very	  first	  
time.	  	  Under	  these	  conditions	  people	  vary	  in	  the	  extent	  to	  which	  they	  are	  susceptible	  to	  
feeling	  anxious,	  self-‐conscious,	  and	  awkward,	  especially	  when	  they	  know	  they	  are	  being	  
recorded.	  
	  
These	  feelings	  may	  be	  more	  intense	  than	  usual	  because	  in	  this	  study	  you’ll	  be	  using	  a	  
speech	  synthesizer	  for	  the	  first	  time	  which	  greatly	  impedes	  the	  timing	  and	  flow	  of	  face-‐
to-‐face	  conversation.	  	  In	  fact,	  the	  primary	  purpose	  of	  this	  research	  project	  is	  to	  better	  
understand	  what	  users	  of	  these	  devices	  experience	  in	  their	  day-‐to-‐day	  lives	  with	  them.	  
	  

6. WHAT	  ARE	  THE	  BENEFITS	  OF	  THIS	  STUDY?	  
	  
We	  do	  not	  know	  if	  you	  will	  benefit	  from	  being	  in	  this	  study.	  	  However,	  if	  you	  have	  never	  
used	  or	  interacted	  with	  a	  person	  who	  uses	  a	  speech	  assisted	  device	  before	  then	  your	  
participation	  in	  this	  study	  should	  provide	  you	  with	  some	  first-‐hand	  knowledge	  and	  
experience	  that	  should	  facilitate	  future	  interactions	  with	  others	  who	  use	  such	  devices.	  	  
	  

7. WILL	  I	  BE	  PAID	  FOR	  BEING	  IN	  THIS	  STUDY?	  
	  
You	  will	  not	  be	  paid	  for	  being	  in	  this	  research	  study.	  	  If	  you	  have	  signed	  up	  for	  this	  study	  
through	  the	  SONA	  system	  used	  in	  the	  School	  of	  Psychological	  Sciences	  then	  you	  will	  
receive	  extra	  credit	  for	  your	  participation	  in	  accordance	  to	  the	  policy	  dictated	  in	  your	  
instructor’s	  syllabus.	  
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8. WHO	  WILL	  SEE	  THE	  INFORMATION	  I	  GIVE?	  
	  
The	  information	  you	  provide	  during	  this	  research	  study	  will	  be	  kept	  confidential	  to	  the	  
extent	  permitted	  by	  law.	  The	  PI	  will	  store	  all	  research	  materials	  for	  at	  least	  3	  years	  post	  
study	  termination.	  Research	  records	  will	  be	  stored	  securely	  and	  only	  researchers	  will	  
have	  access	  to	  the	  records.	  Federal	  regulatory	  agencies	  and	  the	  Oregon	  State	  University	  
Institutional	  Review	  Board	  (a	  committee	  that	  reviews	  and	  approves	  research	  studies)	  
may	  inspect	  and	  copy	  records	  pertaining	  to	  this	  research.	  	  Some	  of	  these	  records	  could	  
contain	  information	  that	  personally	  identifies	  you	  (e.g.,	  a	  video	  recording).	  	  
	  
If	  the	  results	  of	  this	  project	  are	  published	  your	  name	  and	  identity	  will	  not	  be	  made	  
public.	  However,	  if	  you	  give	  us	  permission	  to	  use	  video	  recordings	  or	  photographs	  of	  
you	  for	  presentation	  purposes,	  then	  this	  becomes	  a	  possibility.	  
	  
Video	  recordings	  will	  be	  archived	  and	  kept	  within	  the	  research	  lab.	  Only	  those	  members	  
associated	  with	  the	  team	  and	  certified	  to	  conduct	  research	  with	  human	  participants	  will	  
have	  access	  to	  them.	  Your	  name	  or	  any	  other	  identifying	  information	  will	  not	  be	  
associated	  with,	  or	  tied	  to	  these	  recordings.	  
	  
To	  help	  ensure	  confidentiality,	  we	  will	  not	  ask	  you	  for	  your	  name	  at	  any	  time	  other	  than	  
to	  receive	  your	  consent	  to	  participate	  and	  to	  report	  to	  your	  instructor	  that	  you	  are	  
entitled	  to	  receive	  extra	  credit	  for	  your	  participation	  today.	  	  All	  of	  the	  data	  you	  provide	  
to	  us	  will	  be	  given	  a	  code	  and	  de-‐identified	  so	  that	  your	  responses	  will	  not	  be	  tied	  back	  
to	  you,	  personally.	  	  All	  of	  the	  information	  you	  will	  provide	  us	  will	  be	  stored	  and	  analyzed	  
in	  computers	  and	  rooms	  that	  are	  accessible	  only	  by	  lab	  personnel	  with	  the	  proper	  keys	  
and	  access	  codes.	  	  
	  
The	  data	  collected	  from	  any	  individual	  in	  this	  study	  will	  not	  be	  made	  available	  to	  the	  
public.	  	  All	  reports,	  publications,	  and	  presentations	  will	  only	  include	  group	  level	  
statistics.	  Data	  from	  individuals	  will	  not	  appear	  in	  any	  publicly	  released	  reports	  of	  this	  
project.	  All	  reports,	  publications,	  and	  presentations	  generated	  from	  this	  project	  will	  be	  
stored	  in	  the	  University	  Archive	  or	  Scholars	  Archive.	  	  
	  
9. WHAT	  OTHER	  CHOICES	  DO	  I	  HAVE	  IF	  I	  DO	  NOT	  TAKE	  PART	  IN	  THIS	  STUDY?	  
	  
Participation	  in	  this	  study	  is	  voluntary.	  	  If	  you	  decide	  to	  participate,	  you	  are	  free	  to	  
withdraw	  at	  any	  time	  without	  penalty.	  You	  will	  not	  be	  treated	  differently	  if	  you	  decide	  
to	  stop	  taking	  part	  in	  the	  study.	  If	  you	  choose	  to	  withdraw	  from	  this	  project	  before	  it	  
ends,	  the	  researchers	  may	  keep	  information	  collected	  about	  you	  and	  this	  information	  
may	  be	  included	  in	  study	  reports.	  
	  
If	  you	  are	  currently	  enrolled	  in	  a	  Psychology	  class	  that	  is	  offering	  extra	  credit	  for	  
research	  participants,	  please	  be	  aware	  that	  instructors	  are	  required	  to	  offer	  alternative	  
means	  to	  earn	  such	  points.	  Your	  decision	  to	  take	  part	  or	  not	  take	  part	  in	  this	  study	  will	  
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not	  affect	  your	  grades,	  your	  relationship	  with	  your	  professors,	  or	  your	  standing	  in	  the	  
University.	  

10. WHO	  DO	  I	  CONTACT	  IF	  I	  HAVE	  QUESTIONS?	  
	  
If	  you	  have	  any	  questions	  about	  this	  research	  project,	  please	  contact:	  Frank	  Bernieri	  at	  
(541)	  737-‐1373	  or	  Frank.Bernieri@oregonstate.edu.	  
	  
If	  you	  have	  questions	  about	  your	  rights	  or	  welfare	  as	  a	  participant,	  please	  contact	  the	  
Oregon	  State	  University	  Institutional	  Review	  Board	  (IRB)	  Office,	  at	  (541)	  737-‐8008	  or	  by	  
email	  at	  IRB@oregonstate.edu	  
	  
	  
	  
11. WHAT	  DOES	  MY	  SIGNATURE	  ON	  THIS	  CONSENT	  FORM	  MEAN?	  
	  
Your	  signature	  indicates	  that	  this	  study	  has	  been	  explained	  to	  you,	  that	  your	  questions	  have	  
been	  answered,	  and	  that	  you	  agree	  to	  take	  part	  in	  this	  study.	  	  You	  will	  receive	  a	  copy	  of	  this	  
form.	  
	  
Do	  not	  sign	  after	  the	  expiration	  date:	  	  	  
	  
Participant's	  Name	  (printed):	  	  
_________________________________________________	  
	  
___________________________________________________________________	  
	  (Signature	  of	  Participant)	   	   	   	   	   	   	   (Date)	  
	  
	  
Experimenter’s	  Name	  (printed):	  	  
_________________________________________________	  
	  
___________________________________________________________________	  
	  (Signature	  of	  Experimenter	  certifying	  the	  consent	  process	   	   	   (Date)
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THE H-E PERSONALITY QUESTIONNAIRE 
 

Some of the following questions may seem puzzling or strange to you.  They were designed to be 
used with a wide variety of people.  If you are unsure about the meaning of any question try to 
answer it as best you can.  Do not ask for help since the important thing is how YOU feel and how 
YOU answer the questions. 
 
Be sure to answer the questions rapidly but carefully. 
Do not spend too much time on one question – your first impression is best. 
Remember, answer the questions to the best of your ability and answer each question. 
 
 
Indicate	  whether	  you	  believe	  each	  statement	  is	  True	  or	  False	  by	  circling	  the	  appropriate	  letter.	  
	  
T	  

T	  

T	  

T	  

T	  

T	  

T	  

T	  

T	  

T	  

T	  

	  
T	  

T	  

T	  

T	  

T	  

T	  

T	  

T	  

T	  

F	  

F	  

F	  

F	  

F	  

F	  

F	  

F	  

F	  

F	  

F	  

	  
F	  

F	  

F	  

F	  

F	  

F	  

F	  

F	  

F	  

1. A	  person	  needs	  to	  show	  off	  a	  little	  now	  and	  then.	  

2. I	  usually	  take	  an	  active	  part	  in	  the	  entertainment	  at	  parties.	  

3. I	  like	  to	  have	  a	  place	  for	  everything	  and	  everything	  in	  its	  place.	  

4. I	  feel	  sure	  there	  is	  only	  one	  true	  religion.	  

5. I	  am	  afraid	  of	  deep	  water.	  

6. I	  have	  at	  one	  time	  or	  another	  tried	  my	  hand	  at	  writing	  poetry.	  

7. I	  prefer	  a	  shower	  to	  a	  bath.	  

8. It	  bothers	  me	  when	  something	  unexpected	  interrupts	  my	  daily	  routine.	  

9. It	  is	  hard	  for	  me	  to	  just	  sit	  still	  and	  relax.	  

10. I	  always	  try	  to	  consider	  the	  other	  person’s	  feelings	  before	  I	  do	  something.	  

11. I	  don’t	  like	  to	  work	  on	  a	  problem	  unless	  there	  is	  the	  possibility	  of	  coming	  out	  with	  a	  
clear-‐cut	  and	  unambiguous	  answer.	  

	  
12. I	  can	  remember	  “playing	  sick”	  to	  get	  out	  of	  something.	  

13. I	  like	  to	  keep	  people	  guessing	  what	  I’m	  going	  to	  do	  next.	  

14. Before	  I	  do	  something	  I	  try	  to	  consider	  how	  my	  friends	  will	  react	  to	  it.	  

15. I	  like	  to	  talk	  before	  groups	  of	  people.	  

16. My	  parents	  were	  very	  strict	  and	  stern	  with	  me.	  

17. Sometimes	  I	  rather	  enjoy	  going	  against	  the	  rules	  and	  doing	  things	  I’m	  not	  supposed	  to.	  

18. I	  think	  I	  would	  like	  to	  belong	  to	  a	  singing	  club.	  

19. I	  usually	  don’t	  like	  to	  talk	  much	  unless	  I’m	  with	  people	  I	  know	  well.	  

20. I	  think	  I	  am	  usually	  a	  leader	  in	  my	  group.	  
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21. I	  must	  admit	  I	  often	  try	  to	  get	  my	  own	  way	  regardless	  of	  what	  others	  may	  want.	  

22. I	  liked	  “Alice	  in	  Wonderland”	  by	  Lewis	  Carroll.	  

23. I	  don’t	  really	  care	  whether	  people	  like	  me	  or	  dislike	  me.	  

24. Clever,	  sarcastic	  people	  make	  me	  feel	  very	  uncomfortable.	  

25. I	  have	  natural	  talent	  for	  influencing	  people.	  

26. The	  trouble	  with	  many	  people	  is	  that	  they	  don’t	  take	  things	  seriously	  enough.	  

27. Only	  a	  fool	  would	  try	  to	  change	  the	  American	  way	  of	  life.	  

28. Most	  arguments	  or	  quarrels	  I	  get	  into	  are	  over	  matters	  of	  principle.	  

29. I	  would	  like	  the	  job	  of	  a	  foreign	  correspondent.	  

30. People	  today	  have	  forgotten	  how	  to	  feel	  properly	  ashamed	  of	  themselves.	  

31. When	  a	  man	  is	  with	  a	  woman	  he	  is	  usually	  thinking	  about	  things	  related	  to	  her	  sex.	  
	  

32. Sometimes	  I	  think	  of	  things	  too	  bad	  to	  talk	  about.	  

33. I	  would	  like	  to	  be	  with	  a	  crowd	  who	  plays	  jokes	  on	  one	  another.	  

34. Sometimes	  without	  any	  good	  reason	  or	  even	  when	  things	  are	  going	  wrong	  I	  feel	  excitedly	  
happy,	  “on	  top	  of	  the	  world”.	  

	  
35. My	  way	  of	  doing	  things	  is	  apt	  to	  be	  misunderstood	  by	  others.	  

36. I	  like	  poetry.	  

37. I	  am	  sometimes	  cross	  and	  grouchy	  without	  any	  good	  reason.	  

38. I	  would	  like	  to	  be	  a	  journalist.	  

39. I	  am	  a	  good	  mixer.	  

40. I	  feel	  it	  is	  certainly	  best	  to	  keep	  my	  mouth	  shut	  when	  I	  am	  in	  trouble.	  

41. I	  am	  an	  important	  person.	  

42. My	  feelings	  are	  easily	  hurt.	  

43. I	  have	  met	  problems	  so	  full	  of	  possibilities	  that	  I	  have	  been	  unable	  to	  make	  up	  my	  mind	  

about	  them.	  

44. What	  others	  think	  of	  me	  does	  not	  bother	  me.	  

45. My	  mother	  or	  father	  often	  made	  me	  obey	  even	  when	  I	  thought	  it	  was	  unreasonable.	  

46. I	  easily	  become	  impatient	  with	  people.	  
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T	   F	   47. Sometimes	  I	  enjoy	  hurting	  the	  person	  I	  love.	  
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48. I	  tend	  to	  be	  interested	  in	  several	  different	  hobbies	  rather	  than	  stick	  to	  one	  of	  them	  for	  a	  long	  time.	  

49. I	  am	  not	  easily	  angered.	  

50. People	  have	  often	  misunderstood	  my	  intentions	  when	  I	  was	  trying	  to	  put	  them	  right	  and	  be	  helpful.	  

51. I	  am	  usually	  calm	  and	  not	  easily	  upset.	  

52. I	  would	  certainly	  enjoy	  beating	  a	  crook	  at	  his	  own	  game.	  

53. I	  am	  often	  so	  annoyed	  when	  someone	  tries	  to	  get	  ahead	  of	  me	  in	  a	  line	  of	  people	  that	  I	  speak	  to	  
him	  about	  it.	  

	  
54. I	  am	  often	  sorry	  because	  I	  am	  so	  cross	  and	  grouchy.	  

55. I	  have	  never	  been	  especially	  nervous	  over	  trouble	  that	  any	  member	  of	  my	  family	  has	  gotten	  into.	  

56. I	  like	  to	  talk	  about	  sex.	  

57. I	  frequently	  undertake	  more	  than	  I	  can	  accomplish.	  

58. I	  enjoy	  the	  company	  of	  strong	  willed	  people.	  
	  

59. Disobedience	  to	  the	  government	  is	  never	  justified.	  

60. I	  have	  a	  pretty	  clear	  idea	  of	  what	  I	  would	  try	  to	  impart	  to	  my	  students	  if	  I	  were	  a	  teacher.	  

61. I	  am	  usually	  rather	  short-‐tempered	  with	  people	  who	  come	  around	  and	  bother	  me	  with	  foolish	  
questions.	  

	  
62. It	  is	  the	  duty	  of	  a	  citizen	  to	  support	  his	  or	  her	  country,	  right	  or	  wrong.	  

63. I	  have	  seen	  some	  things	  so	  sad	  that	  I	  almost	  felt	  like	  crying.	  

64. As	  a	  rule,	  I	  have	  little	  difficulty	  in	  “putting	  myself	  into	  other	  people’s	  shoes”.	  
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EXPERIENCE OF ACTIVITIES 
 
Instructions:  Circle the “T” (True) or “F” (False) according to how you would usually describe 
yourself. 
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1. It	  is	  easy	  for	  me	  to	  concentrate	  on	  my	  activities.	  

2. Frequently	  when	  I	  am	  working	  I	  find	  myself	  thinking	  about	  other	  things.	  

3. Time	  always	  seems	  to	  be	  passing	  slowly.	  

4. I	  often	  find	  myself	  at	  “loose	  ends,”	  not	  knowing	  what	  to	  do.	  

5. I	  am	  often	  trapped	  in	  situations	  where	  I	  have	  to	  do	  meaningless	  things.	  

6. Having	  to	  look	  at	  someone’s	  home	  movies	  or	  travel	  slides	  bores	  me	  tremendously.	  

7. I	  have	  projects	  in	  mind	  all	  the	  time,	  things	  to	  do.	  

8. I	  find	  it	  easy	  to	  entertain	  myself.	  

9. Many	  things	  I	  have	  to	  do	  are	  repetitive	  and	  monotonous.	  

10. It	  takes	  more	  stimulation	  to	  get	  me	  going	  than	  most	  people.	  

11. I	  get	  a	  kick	  out	  of	  most	  things	  I	  do.	  

12. I	  am	  seldom	  excited	  about	  my	  work.	  

13. In	  any	  situation,	  I	  can	  usually	  find	  something	  to	  do	  or	  see	  to	  keep	  me	  interested.	  

14. Much	  of	  the	  time	  I	  just	  sit	  around	  doing	  nothing.	  

15. I	  am	  good	  at	  waiting	  patiently.	  

16. I	  often	  find	  myself	  with	  nothing	  to	  do	  –	  with	  time	  on	  my	  hands.	  

17. In	  situations	  where	  I	  have	  to	  wait,	  such	  as	  a	  line	  or	  a	  queue,	  I	  get	  very	  restless.	  

18. I	  often	  wake	  up	  with	  a	  new	  idea.	  

19. It	  would	  be	  very	  hard	  for	  me	  to	  find	  a	  job	  that	  is	  exciting	  enough.	  

20. I	  would	  like	  more	  challenging	  things	  to	  do	  in	  life.	  

21. I	  feel	  that	  I	  am	  working	  below	  my	  abilities	  most	  of	  the	  time.	  

22. Many	  people	  would	  say	  that	  I	  am	  a	  creative	  or	  imaginative	  person.	  

23. I	  have	  so	  many	  interests,	  I	  don’t	  have	  time	  to	  do	  everything.	  

24. Among	  my	  friends,	  I	  am	  the	  one	  who	  keeps	  doing	  something	  the	  longest.	  

25. Unless	  I	  am	  doing	  something	  exciting,	  even	  dangerous,	  I	  feel	  half	  dead	  and	  dull.	  
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26. It	  takes	  a	  lot	  of	  change	  and	  variety	  to	  keep	  me	  really	  happy.	  

27. It	  seems	  that	  the	  same	  things	  are	  on	  television	  and	  the	  movies	  all	  the	  time;	  it	  is	  getting	  old.	  

28. When	  I	  was	  young,	  I	  was	  often	  in	  monotonous	  or	  tiresome	  situations.	  
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Attitudes	  Scale	  
True	  or	  False?	  
T	   F	   1.	   Before	  voting	  I	  thoroughly	  investigate	  the	  qualifications	  of	  all	  the	  

candidates.	  
T	   F	   2.	   I	  never	  hesitate	  to	  go	  out	  of	  my	  way	  to	  help	  someone	  in	  trouble	  
T	   F	   3.	   It	  is	  sometimes	  hard	  for	  me	  to	  go	  on	  with	  my	  work	  if	  I	  am	  not	  

encouraged.	  
T	   F	   4.	   I	  have	  never	  intensely	  disliked	  someone	  
T	   F	   5.	   On	  occasion	  I	  have	  had	  doubts	  about	  my	  ability	  to	  succeed	  in	  life.	  
T	   F	   6.	   I	  sometimes	  feel	  resentful	  when	  I	  don’t	  get	  my	  way.	  
T	   F	   7.	   I	  am	  always	  careful	  about	  my	  manner	  of	  dress.	  
T	   F	   8.	   My	  table	  manners	  at	  home	  are	  as	  good	  as	  when	  I	  eat	  out	  in	  a	  restaurant.	  
T	   F	   9.	   If	  I	  could	  get	  into	  a	  movie	  without	  paying	  and	  be	  sure	  I	  was	  not	  seen,	  I	  

would	  probably	  do	  it.	  
T	   F	   10.	   On	  a	  few	  occasions,	  I	  have	  given	  up	  doing	  something	  because	  I	  thought	  

too	  little	  of	  my	  ability.	  
T	   F	   11.	   I	  like	  to	  gossip	  at	  times.	  
T	   F	   12.	   There	  have	  been	  times	  when	  I	  felt	  like	  rebelling	  against	  people	  in	  

authority	  even	  though	  I	  knew	  they	  were	  right.	  
T	   F	   13.	   No	  matter	  who	  I’m	  talking	  to,	  I’m	  always	  a	  good	  listener.	  
T	   F	   14.	   I	  can	  remember	  “playing	  sick”	  to	  get	  out	  of	  something.	  
T	   F	   15.	   There	  have	  been	  occasions	  when	  I	  took	  advantage	  of	  someone.	  
T	   F	   16.	   I’m	  always	  willing	  to	  admit	  it	  when	  I	  make	  a	  mistake.	  
T	   F	   17.	   I	  always	  try	  to	  practice	  what	  I	  preach.	  
T	   F	   18.	   I	  don’t	  find	  it	  particularly	  difficult	  to	  get	  along	  with	  loud-‐mouthed,	  

obnoxious	  people.	  
T	   F	   19.	   I	  sometimes	  try	  to	  get	  even,	  rather	  than	  forgive	  and	  forget.	  
T	   F	   20.	   When	  I	  don’t	  know	  something	  I	  don’t	  at	  all	  mind	  admitting	  it.	  
T	   F	   21.	   I	  am	  always	  courteous,	  even	  to	  people	  who	  are	  disagreeable.	  
T	   F	   22.	   At	  times	  I	  have	  really	  insisted	  on	  having	  things	  my	  own	  way.	  
T	   F	   23.	   There	  have	  been	  occasions	  when	  I	  felt	  like	  smashing	  things.	  
T	   F	   24.	   I	  would	  never	  think	  of	  letting	  someone	  else	  be	  punished	  for	  my	  

wrongdoings.	  	  
T	   F	   25.	   I	  never	  resent	  being	  asked	  to	  return	  a	  favor.	  
T	   F	   26.	   I	  have	  never	  been	  irked	  when	  people	  expressed	  ideas	  very	  different	  

from	  my	  own.	  
T	   F	   27.	   I	  can	  never	  make	  a	  long	  trip	  without	  checking	  the	  safety	  of	  my	  car.	  
T	   F	   28.	   There	  have	  been	  times	  when	  I	  was	  quite	  jealous	  of	  the	  good	  fortune	  of	  

others.	  
T	   F	   29.	   I	  have	  almost	  never	  felt	  the	  urge	  to	  tell	  someone	  off.	  
T	   F	   30.	   I	  am	  sometimes	  irritated	  by	  people	  who	  ask	  favors	  of	  me.	  
T	   F	   31.	   I	  have	  never	  felt	  that	  I	  was	  punished	  without	  cause	  
T	   F	   32.	   I	  sometimes	  think	  when	  people	  have	  a	  misfortune	  they	  only	  got	  what	  

they	  deserved.	  	  
T	   F	   33.	   I	  have	  never	  deliberately	  said	  something	  that	  hurt	  someone’s	  feelings.	  
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DEMOGRAPHIC INFORMATION 
	  
1. How	  old	  are	  you?	   	   __________years	   __________months	  
	  

2. Sex	  (please	  circle	  one)	   FEMALE	   	   MALE	   	   	   OTHER	  
	  
3. Is	  English	  your	  first	  language?	  	   Yes	   No	  
	  
4. Please	  indicate	  which	  of	  the	  following	  race	  and	  ethnicity	  groups	  best	  describes	  you.	  
	  
	   American	  Indian	  or	  Alaskan	  Native	   	   Asian	  or	  Pacific	  Islander	  

	   African	  American	   	   	   	   Hispanic	  

	   Caucasian/White	   	   	   	   Other	  

	  
5. What	  is	  your	  class	  standing?	   	  	  (Circle	  one)	   	  

1. Freshman	  
2. Sophomore	  
3. Junior	  
4. Senior	  
5. Other	  

	  
6. How	  many	  years	  have	  you	  lived	  in	  the	  United	  States?	   ____________years	  
	  
	  
	  
7. How	  much	  experience	  do	  you	  have	  with	  a	  computer	  keyboard?	  

a. I’ve	  never	  used	  one	  before.	  
b. I’ve	  used	  one	  a	  few	  times	  in	  my	  life.	  
c. I	  use	  one	  every	  couple	  of	  months.	  
d. I	  use	  one	  weekly.	  
e. I	  use	  one	  daily.	  

	  
8. How	  much	  experience	  do	  you	  have	  with	  X-‐Box	  type	  controllers?	  

a. I’ve	  never	  used	  one	  before.	  
b. I’ve	  used	  one	  a	  few	  times.	  
c. I	  use	  one	  once	  every	  couple	  of	  months.	  
d. I	  use	  one	  weekly.	  
e. I	  use	  one	  daily	  
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Self-‐Assessment	  	  
	  
Your	  answers	  on	  the	  items	  below	  are	  completely	  confidential	  and	  will	  remain	  
anonymous.	  Please	  be	  as	  open	  and	  honest.	  
	  
MOODS.	  Below	  is	  a	  list	  of	  words	  describing	  different	  kinds	  of	  moods	  and	  
psychological	  states.	  	  Please	  indicate	  how	  you	  feel	  right	  now.	  

1. Cheerful	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

2. Irritated	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

3. Tense	   	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

4. Amused	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

5. Guilty	   	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

6. Insecure	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

7. Confused	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

8. Anxious	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

9. Satisfied	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

10. 	  Self-‐conscious	  	  	  Not	  at	  all	   0	   1	   2	   3	   4	   5	   very	  
much	  
	  

BEHAVIOR.	  During	  the	  last	  conversation	  to	  what	  extent	  were	  you:	  
1. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   open	  and	  disclosing	  
2. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   patient	  
3. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   responsive	  to	  your	  

partner’s	  needs	  
4. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   frustrated	  
5. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   distant	  and	  self-‐

absorbed	  
6. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   making	  an	  effort	  to	  

be	  liked	  
7. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   talkative	  
8. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   interested	  in	  your	  

partner	  
9. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   friendly	  
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10. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   polite	  
	  
THOUGHTS.	  	  Please	  indicate	  how	  strongly	  you	  agree	  with	  each	  of	  the	  following:	  
	   	   Strongly	  DISAGREE	  =	  0	   1	   2	   3	   4	  =	  Strongly	  AGREE	  
	  
0	  	  1	  	  2	  	  3	  	  4	   1.	  Time	  seemed	  to	  pass	  quickly	  
0	  	  1	  	  2	  	  3	  	  4	  	  	   2.	  I	  was	  concerned	  with	  what	  my	  partner	  was	  thinking	  about	  me	  
0	  	  1	  	  2	  	  3	  	  4	  	   3.	  When	  not	  speaking,	  I	  spent	  a	  lot	  of	  time	  planning	  what	  I	  was	  going	  	  
	   	   to	  say	  next	  
0	  	  1	  	  2	  	  3	  	  4	   4.	  Much	  effort	  was	  required	  to	  keep	  this	  conversation	  going	  for	  the	  

allotted	  time	  
0	  	  1	  	  2	  	  3	  	  4	   5.	  I	  was	  very	  much	  aware	  of	  the	  sounds	  outside	  of	  this	  room	  (e.g.,	  

people	  talking,	  doors	  closing,	  wind	  blowing	  outside)	  
0	  	  1	  	  2	  	  3	  	  4	   6.	  I	  was	  primarily	  responsible	  for	  what	  transpired	  during	  the	  	   	  
	   	   conversation	  
0	  	  1	  	  2	  	  3	  	  4	   7.	  I	  had	  a	  feeling	  of	  togetherness	  with	  my	  partner	  
0	  	  1	  	  2	  	  3	  	  4	   8.	  During	  the	  conversation	  I	  was	  attentive	  to	  many	  details	  in	  my	  

partner’s	  appearance	  (eye	  color,	  jewelry)	  and	  can	  provide	  a	  detailed	  
description	  if	  asked.	   	  
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Rating	  of	  Partner	  	   	  
	  

Your	  answers	  on	  the	  items	  below	  are	  completely	  confidential	  and	  will	  remain	  
anonymous.	  Please	  be	  as	  open	  and	  honest	  as	  possible.	  
	  
MOODS.	  Please	  rate	  the	  extent	  to	  which	  you	  believe	  your	  partner	  felt.	  	  

11. Cheerful	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

12. Irritated	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

13. Tense	   	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

14. Amused	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

15. Guilty	   	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

16. Insecure	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

17. Confused	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

18. Anxious	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

19. Satisfied	   Not	  at	  all	  	   0	   1	  	   2	   3	   4	   5	   very	  
much	  

20. 	  Self-‐conscious	  	  	  Not	  at	  all	   0	   1	   2	   3	   4	   5	   very	  
much	  

	  
BEHAVIOR.	  To	  what	  extent	  was	  your	  partner:	  

11. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   open	  and	  disclosing	  
12. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   patient	  
13. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   responsive	  to	  your	  	  

needs	  
14. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   frustrated	  
15. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   distant	  and	  self-‐	  

absorbed	  
16. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   making	  an	  effort	  to	  	  

be	  liked	  
17. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   talkative	  
18. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   interested	  in	  you	  
19. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   friendly	  
20. Not	  all	  0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   polite	  
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THOUGHTS.	  	  	  
	   	   Strongly	  DISAGREE	  =	  0	   1	   2	   3	   4	  =	  Strongly	  AGREE	  
	  
0	  	  1	  	  2	  	  3	  	  4	   1.	  My	  partner	  thought	  time	  passed	  quickly	  
0	  	  1	  	  2	  	  3	  	  4	  	  	   2.	  My	  partner	  was	  concerned	  with	  what	  I	  was	  thinking	  about	  him	  
0	  	  1	  	  2	  	  3	  	  4	  	   3.	  When	  not	  speaking,	  my	  partner	  spent	  a	  lot	  of	  time	  planning	  what	  	  

they	  would	  say	  next	  
0	  	  1	  	  2	  	  3	  	  4	   4.	  My	  partner	  thought	  much	  effort	  was	  required	  to	  keep	  this	  	  

conversation	  going	  
0	  	  1	  	  2	  	  3	  	  4	   5.	  My	  partner	  was	  very	  much	  aware	  of	  the	  sounds	  outside	  of	  this	  	  

room	  (e.g.,	  people	  talking,	  doors	  closing,	  wind	  blowing	  outside)	  
0	  	  1	  	  2	  	  3	  	  4	   6.	  My	  partner	  felt	  responsible	  for	  what	  transpired	  during	  the	  	  

conversation	  
0	  	  1	  	  2	  	  3	  	  4	   7.	  My	  partner	  had	  a	  feeling	  of	  togetherness	  with	  me	  
0	  	  1	  	  2	  	  3	  	  4	   8.	  My	  partner	  was	  very	  attentive	  to	  many	  details	  of	  my	  appearance	  	  

(eye	  color,	  jewelry)	  and	  can	  probably	  provide	  a	  detailed	  description	  if	  
asked.	   	  
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18-‐item	  Rapport	  Scale	  
	  
This	  next	  section	  does	  not	  apply	  to	  you	  or	  your	  partner	  as	  individuals.	  Instead,	  we’d	  
like	  to	  get	  your	  assessment	  of	  the	  conversational	  event.	  	  Please	  rate	  the	  interaction	  
between	  you	  and	  your	  partner	  on	  the	  following	  characteristics.	  Circle	  the	  number	  
that	  you	  think	  best	  describes	  the	  quality	  of	  the	  interaction.	  
	  
NOT	  AT	  ALL	   	   	   	   	   	   	   EXTREMELY	  
	   0	   1	   2	   3	   4	   5	   6	   7	   8	   BORING	  	   	  
	   0	   1	   2	   3	   4	   5	   6	   7	   8	   COOPERATIVE	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	   HARMONIOUS	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	   UNSATISFYING	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	   UNCOMFORTABLY	  	  

	   	   	   	   	   	   	   	   	   	   PACED	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	   COLD	   	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	   AWKWARD	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	   ENGROSSING	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	  	   UNFOCUSED	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	  	   INVOLVING	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	  	   INTENSE	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	  	   UNFRIENDLY	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	  	   ACTIVE	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	  	   POSITIVE	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	  	   DULL	   	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	  	   WORTHWHILE	   	  

	   0	   1	   2	   3	   4	   5	   6	   7	   8	  	   SLOW	   	  
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Additional	  Rapport	  items	  
	  
Rapport	  is	  a	  term	  used	  to	  describe	  the	  combination	  of	  qualities	  that	  emerge	  from	  an	  
interaction.	  These	  interactions	  are	  characterized	  by	  such	  statements	  as	  “we	  really	  
clicked”	  or	  “we	  experienced	  real	  chemistry.”	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  
Please	  rate	  the	  level	  of	  rapport	  you	  felt	  between	  you	  and	  your	  partner.	  
	  
NO	  RAPPORT	  	  	  	  	  	  0	  	  	  	  	  	  	  1	   	  	  	  2	   	  3	   4	   5	   6	   7	   8	   HIGH	  RAPPORT	  

	  
Please	  rate	  the	  level	  of	  rapport	  you	  think	  your	  partner	  gave	  this	  interaction.	  
	  
NO	  RAPPORT	  	  	   0	   1	   2	   3	   4	   5	   6	   7	   8	   HIGH	  

RAPPORT	  

	  
How	  did	  the	  interaction	  with	  your	  partner	  compare	  to	  interactions	  you	  have	  with	  
close	  others	  in	  your	  daily	  life	  (with	  friends,	  family,	  etc?)	  
	  
WORSE	  	   	   	   	   	   	   	   	   	   	  	  	  	  	  BETTER	  
	   	   1	  	   	   2	  	   	   3	  	   	   4	  	   	   5	  	  

	  
	  

DIFFERENT	   	   	   	   	   	   	   	   	   	  	  	  	  	  TYPICAL	  
1	  	   	   2	  	   	   3	  	   	   4	  	   	   5	  	  
	  

	  
Please	  circle	  the	  picture	  below	  that	  best	  describes	  your	  interaction	  with	  your	  

partner,	  where	  “self”	  indicates	  you	  and	  “other”	  indicates	  your	  partner.	  
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FINAL	  QUESTIONS	  	  
	  
	  
1.	  	  	  How	  well	  did	  you	  know	  the	  person	  you	  interacted	  with	  today	  before	  showing	  up	  for	  
today’s	  study?	  	  	  	  	   (Circle	  1)	  
	   1.	  	  Never	  met	  them	  before	  today.	  
	   2.	  	  I’ve	  seen	  them	  but	  we’ve	  never	  talked.	  
	   3.	  	  We’ve	  talked	  but	  I	  don’t	  know	  them	  well	  
	   4.	  	  We	  are	  well	  acquainted	  
	   5.	  	  We	  are	  friends	  and	  know	  each	  other	  well	  
	  
	  
	  
Here	  are	  a	  number	  of	  personality	  traits	  that	  may	  or	  may	  not	  apply	  to	  your	  
partner.	  	  	  You	  should	  rate	  the	  extent	  to	  which	  the	  pair	  of	  traits	  applies	  to	  your	  
partner,	  even	  if	  one	  characteristic	  applies	  more	  strongly	  than	  the	  other.	  	  	  	  	  	  	  	  	  	  	  	  
	  
Generally,	  I	  would	  guess	  that	  my	  partner	  is	  usually:	  
	  
1. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Extraverted, 	  

	   	   	   	   	   	   	   	   	   enthusiastic	  
2. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Critical,	  	   	  

	   	   	   	   	   	   	   	   	   	  	  	  	  quarrelsome	  
3. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Dependable,	  self-‐	  

	   	   	   	   	   	   	   	   	   	  	  	  	  disciplined	  
4. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Anxious,	  easily	  	  

	   	   	   	   	   	   	   	   	   	  	  	  	  upset	  
5. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Open	  to	  new	  

	   	   	   	   	   	   	   	   	   	  	  	  	  experiences	  	  
6. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Reserved,	  quiet	  
7. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Sympathetic,	  	  

	   	   	   	   	   	   	   	   	   	  	  	  	  	  warm	  
8. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Disorganized,	  	  

	   	   	   	   	   	   	   	   	   	  	  	  	  	  careless	  
9. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Calm,	  emotionally	  	  

	   	   	   	   	   	   	   	   	   	  	  	  	  	  stable	  
10. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Conventional,	  	  

	   	   	   	   	   	   	   	   	   	  	  	  	  	  uncreative	  
11. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Optimistic	  and	  	  

	   	   	   	   	   	   	   	   	   	  	  	  	  	  positive	  
12. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Selfish,	  self-‐	  

	   	   	   	   	   	   	   	   	   	  	  	  	  	  absorbed	  
13. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Stubborn,	  	   	  

	   	   	   	   	   	   	   	   	   	  	  	  	  	  inflexible	  
14. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  Socially	  skilled	  
15. Not	  all	   0	   1	  	  	  	   2	  	  	  	   3	  	  	  	   4	  	  	  	   5	  	  	  	   6	  	  	  	   7	  	  polite,	  respectful 
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APPENDIX B 
Vocal Ratings and Operationalizing Definitions 

  
 
*Instructions- You will be rating the natural converser.  For the first two interactions, be 
sure to keep listening until the very end of the conversation.  For interaction 3, rate the 
first minute and last minute separately.  When you are rating, keep in mind you are to rate 
the voices as presented.  You are not to compare their voices to how you think they 
normally speak.  You are to attempt to put the speech-synthesizer user’s voice out of 
consideration as well.  Do not compare their vocal qualities to how they sounded in the 
previous interactions.   
 
Dyad _____/Conversation____:  
 
The target’s voice sounded:  
monotone      1    2    3    4    5    6    7 contained vocal variety 
quiet      1    2    3    4    5    6    7 loud 
low pitched      1    2    3    4    5    6    7 High pitched 
timid      1    2    3    4    5    6    7 bold 
slow      1    2    3    4    5    6    7 fast-paced 
lacked mother-ease      1    2    3    4    5    6    7 contained mother-ease 
unforceful      1    2    3    4    5    6    7 forceful 
mumbled       1    2    3    4    5    6    7 enunciated  
 
 
The target was: 
Trailed off      1    2    3    4    5    6    7 Didn’t trail off 
Detached/distant      1    2    3    4    5    6    7 present 
anxious      1    2    3    4    5    6    7 calm 
aloof      1    2    3    4    5    6    7 sociable 
rude      1    2    3    4    5    6    7 polite 
unresponsive      1    2    3    4    5    6    7 responsive 
submissive      1    2    3    4    5    6    7 dominant 
 
How long do you think the target spoke for (0% - 100% of the time)? ________ 
 
How much did the target contribute to the conversation (0% - 100% 
contribution)__________ 
 
How much did the words (content) the target was saying impact your judgments?      
 
Very little         1    2    3    4    5    6    7        Very much 
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Descriptions of Vocal Ratings Items 
1. Monotone: The voice does not vary.  It is stagnant and does not fluctuate. 

Vocal Variety: The voice contains inflection and varies in pitch and tone.   

2. Quiet: The voice is soft-spoken and not raised.  

Loud: The voice is high-volumed. It is sonorous. 

3. Low-pitched: The voice’s tone is lower and deeper. 

High-pitched: The voice’s tone is higher and shrill. 

4. Slow: The rate of words per second is slow. 

Fast: The rate of words per second is frequent and fast. 

 

5. Timid: The voice hesitates and pauses. It is faint and lacks confidence. 

Bold: The voice contains no hesitations and speaks with assurance. 

6. Mother-ease: When the voice was speaking, it sounded as if it was talking to a 

very small child or a pet.  The tone became higher, more expressive, and the 

words were said slower. 

Lacked mother-ease: The voice was more naturally toned, not as if it was 

speaking to a child or pet. 

7. Unforceful: The speech was delicate and lacked power underlying it. 

Forceful: The voice spoke with force as if the words were being bitten out. The 

voice was powerful and steadfast. 

8. Mumbled: The voice did not use diction nor did they pronounce the words well. 

Words may have been slurred or ambiguous 

Enunciated: The voice communicated with sufficient diction and clearly 

pronounced every word and phrase. Words were distinct and 

understandable/comprehensible/explicit/unambiguous? 

9. Trailed off: The target’s voice dropped off at the end, as if they didn’t finish their 

sentence and allowed the end to ambiguously fall.   

Didn’t trail off: The target completed each sentence in such a way that there was 

a clear punctuation at the end and the listener is left knowing that was the end of 

the sentence. 
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10. Detached/distant: The target appeared removed from the conversation, as if they 

were mentally elsewhere. 

Present: The target appeared present and aware in the interaction.  They were 

mentally aware of what was going on. 

11. Anxious: The target was panicked during the interaction.  They wanted the 

interaction to end as soon as possible. 

Calm: The target was completely content during the interactions. They showed 

no apprehension and seemed comfortable with the conversation. 

12. Aloof: The target was not friendly or forthcoming, he/she was cool and distant. 

Sociable: The target was willing to talk and engage with their partner. 

13. Rude: The target was ill-mannered or impolite 

Polite: The target was well-mannered. 

14. Unresponsive: The target did not seem to respond to their partner.  The responses 

they did give were one word and few and far in between. 

Responsive: The target reacted to their partner consistently. They participated 

throughout the entire conversation, providing responses and additional 

information or questions. They seemed to move the conversation along without 

much effort needed from their partner.  

15. Submissive: Inclined to yield to the authority of another, a passive interactant. 

Dominant: The disposition of an individual to assert control in dealing with 

others. 
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APPENDIX C 
Distributions of Four Vocal Qualities and Rapport Data 
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APPENDIX D 
Rapport Facilitated by Low, Medium, and High Groups of Vocal Variety, Pitch, Volume, 

and Rate of Speech 

	  	   	    
 

 

 
 
Figure D1. Effect of Normal Speaker Vocal Variety on AAC User Rapport During 
Keyboard, Joystick, and Non-AAC Interactions 
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Figure D2. Effect of Normal Speaker Volume on AAC User Rapport During Keyboard, 
Joystick, and Non-AAC Interactions 
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Figure D3. Effect of Normal Speaker Pitch on AAC User Rapport During Keyboard, 
Joystick, and Non-AAC Interactions 
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APPENDIX E 
ANOVA Results 

Table E1. 
 
One-Way Analysis of Variance of Experienced Rapport with Low, 

 Medium and High Levels of Partner Vocal Variety 

 df SS MS F p 

Keyboard 2 .55 .28 .74 .486 

Joystick 2 .71 .36 .97 .391 

Normal 2 .17 .09 .225 .80 

 

Table E2. 
 

One-Way Analysis of Variance of Experienced Rapport with Low, 

 Medium and High Levels of Partner Volume 

 df SS MS F p 

Keyboard 2 .23 .11 .32 .73 

Joystick 2 .10 .10 .13 .88 

Normal 2 .20 .10 .26 .78 

 

Table E3. 
 
One-Way Analysis of Variance of Experienced Rapport with Low, 

 Medium and High Levels of Partner Pitch 

 df SS MS F p 

Keyboard 2 .58 .29 .78 .47 

Joystick 2 .86 .43 1.2 .32 

Normal 2 .01 .003 .01 .99 
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Table E4. 
 
One-Way Analysis of Variance of Experienced Rapport with Low, 

 Medium and High Levels of Partner Speech Rate 

 df SS MS F p 

Keyboard 2 .77 .38 1.1 .36 

Joystick 2 2.01 1.01 3.1 .05 

Normal 2 1.01 .51 1.4 .26 
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