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ABSTRACT

Previous research revealed that team communication via message exchange effects team

performance outcomes (Fiore et al., 2001). Additional studies confirmed that the amount of

communication might distinguish between superior and inferior teams (Mosier & Chidester,

1991; Orasanu, 1990). In order to enhance verbal communication, humans use nonverbal sources

of information as messages are transmitted. Recent research found that nonverbal

communication skills are robust predictors of achievement in group endeavors (Burgoon &

Bacue, 2003). The present study investigated the link between the perceived and actual

nonverbal and verbal communication behaviors of doubles tennis players. In addition, it

examined how verbal and nonverbal communication abilities relate to performance.

Male NCAA Division I tennis players were engaged in playing doubles matches. The

matches were video and audio taped so that between-the-point communication could be

captured. Following the matches, the players were administered Nonverbal and verbal

questionnaire (NVQ), which targeted perceived communication. Recorded communications

during matches were coded, and subsequently analyzed using Data Analysis Tool (Jeong, 2003).

Finally, participants took Profile of Nonverbal Sensitivity test (PONS; Rosenthal et al., 1979).

The results revealed that there was a positive and low correlation between (a) perceived

verbal communication and amount of verbal communication, and (b) perceived nonverbal

communication and PONS scores. It is possible that perception of one’s communication abilities

do not relate well to the actual abilities in reading nonverbal cues. Results of previous research

indicate that stressful situation, such as a competition, can negatively affect perceptions about

communication (McCloskey et al., 1971). The results furthermore indicate that players who

communicated more had a tendency to score higher on PONS test. It is likely that players who

are sensitive to nonverbal communication are predisposed to decoding additional information on

which they elaborated and used for problem-solving.

In addition, the study examined the differences in communication between winning and

losing teams. The winning teams exhibited more verbal communication during match-playing
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task than the losing teams. This finding suggests that better performing teams discussed plans

more frequently than the losing teams, and therefore facilitated greater coordination. Also,

winning teams had frequent usage of emotional and action statements, while losing teams used

non-task statements. The statements used by winning teams provided grounds for (a) motivation,

inspiration, and encouragement, and (b) increased planning, which in turn enhanced

performance. By contrast, the statements used by losing teams (e.g., non-task statements) were

not task oriented, and thus did not enhance performance. In addition, the communication patterns

of the winning teams were more homogenous, which could make communication more reliable.

The findings are congruent with previous research on communication in sport setting (Lausic et

al., in press).

To expand the knowledge in the message exchange research, the current study represents

the first attempt to evaluate verbal communication, and relate it to (a) nonverbal communication

ability, and (b) performance. Further research is needed to fully corroborate PONS in sport

research as this measure has been validated in this study only to a degree.

Keywords: Nonverbal sensitivity, coordination, data analysis tool, communication software



1

INTRODUCTION AND CURRENT STATE OF RESEARCH

There is a general agreement that the human species, regardless of the group activity,

engages in a vast amount of communication. It would be difficult to think of any team (i.e., a law

enforcement crew, a group of surgeons, a band of musicians, or a team of basketball players) to

successfully accomplish a task at hand without some exchange of plans, suggestions, or even

emotions.

Communication is commonly defined as a transmission of thoughts, feelings,

information, knowledge, and ideas by means of written or verbal messages (American Heritage

Dictionary, 1983). However, when people communicate, they position their bodies in a certain

way, vary their stance, control their eye gaze, and move their hands in particular manners.

Therefore, there is an additional set of nonverbal behaviors, which is coordinated with verbal

message exchange. Traditionally, verbal and nonverbal messaging has been researched

separately despite simultaneous occurrence and interrelation (Jones & LeBaron, 2002).

Communication is omnipresent and may take place on different plains, i.e., verbal and

nonverbal. For example, overt and covert communication is used by the vast majority of

professional workers during face-to-face interactions. In consequence of civilization expansion

and development into a multifaceted environment, an increase in demand for professionals who

must work cooperatively was evident. Hargie (2006) noted that most professionals utilize three

sets of skills: (a) cognitive skills (i.e., knowledge base), (b) technical skills (i.e., specialized

practical and manipulative techniques), and (c) communication skills. The educational path of

the professionals has traditionally centered on attainment of the specific knowledge and practices

resulting in expertise within a specialized domain. Hargie observed that only recently has

professional training incorporated interpersonal communication exercises.

For a long time, professional training stressed only cognitive and technical skills. This

notion is rather perplexing given that, in the earliest civilizations, communication was one of the

most important subjects to be studied. In ancient Greece, oratory and rhetoric were taught both in

private and public schools. These particular social skills were considered important in public and
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private life. The goal of such curriculum was to create articulate citizens, rather then prepare

individuals for certain professions. Furthermore, the oldest written documents from Egyptian

civilization (i.e., Percepts by Ptah-Hotep, about 2675 BC; Hargie, 2006) describe the skill of

effective communication. Therefore, the research on the topic of communication is over four

millennia old.

The capacity to communicate effectively has been considered as essential in many areas

of existence (McCroskey, 1984). Wiemann (2003) stated that one’s social world fundamentally

depends on how well that person communicates. Furthermore, communication, as a social skill,

is essential to one’s welfare and happiness on individual and collective levels. Finally, a growing

body of literature shows that there is a positive relationship between effective communication

and quality of life (Hargie & Dickson, 2004; Stewart, Zediker, & Witteborn, 2005).

Communication occurs predominantly during social activities, when participants exhibit

skilled behavior. Participants in team sports use communication for different purposes, such as

discussing tactics or enhancing teammate motivation. Teams in many sports engage in elaborate

decision making through communication. It is surprising then to find that research on team

communication has been limited. The research on communication in sports has explored

leadership and communication approaches only in regard to participation motivation, feedback,

cohesion, and reinforcement principles (Anshel, 1994; Connelly & Rotella, 1991; Orlick 1986).

Team members communicate in many endeavors (e.g., sports, emergency response, and

military operations) in order to mediate team performance (Fiore, Salas, Cuevas, & Bowers, 2001;

Salas & Cannon Bowers, 2000) and yet, as Guerlain, Shin, Guo, Adams, and Calland (2002)

proposed, little is known about team communication. Much of what is known about team

communication originated from the domain of industrial organizational psychology. In the sports

environment, communication has been only studied in terms of social pressure and conformity, as

well as its effect on conflict and team cohesion (Carron & Hausenblas, 1998). Still, the only

current assessment of communication in sport, offered by Sullivan and Feltz (2003), relates

primarily to the aspect of team cohesion. Sullivan and Feltz used self-report measures of

communication, which ask about general communication styles. There have been no evidence of

published efforts which measured communication at a behavioral level (i.e., amid teammates

members during actual play), or to relate such measure to the performance of the teams (Carron &

Hausenblas, 1998). However, Lausic, Tenenbaum, Eccles, Jeong, and Johnson (in press) recently
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formed a method using Data Analysis Tool (DAT; Jeong, 2003), which allows team

communication to be directly measured and related to team performance. Lastly, while research in

the area of nonverbal communication increased during last 25 years (Harrigan, Rosenthal, &

Scherer, 2005), there is a paucity of research on nonverbal communication in sports. Thus, extra

insight in this area would be beneficial for understanding team processes.

In this study, the meaning and frequency of verbal and nonverbal communication in

doubles tennis teams is examined. The current research, using DAT, involves the first attempt to

evaluate verbal communication between team members in competition, and relates these

evaluations to performance, and to the ability to communicate nonverbally. Profile of Nonverbal

Sensitivity (PONS: Rosenthal, Hall, DiMatteo, Rogers, & Archer, 1979), a well known

assessment of nonverbal communication research, is used to assess identification of nonverbal

cues employing film with audio and/or visual signals. Since it sounds appropriate to use PONS

with athlete populations, another purpose of this study is to validate the use of this instrument in

the sport setting. Based on these facts research questions are raised and a methodology is

outlined to answer them.

The literature review, which follows, expands on the subject and the factors of

communication.
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CHAPTER I

LITERATURE REVIEW

The current review of literature begins with research that supports the view that

communication is a trained and accomplished skill. Furthermore, the review focuses on major

concepts and research applications of nonverbal and verbal communication in the fields of

behavioral, industrial-organizational, and sport psychology. Based on this literature, research

questions are formulated, and methodology is designed to answer them.

Verbal and nonverbal communications

During the last 25 years the number of published articles and books in the area of

nonverbal research increased six-fold in comparison to research published between 1960-1981

(Harrigan, Rosenthal, & Scherer, 2005). At the same time, verbal communication, as a part of

teamwork, and procedures for effective training have materialized as a vital research area

specifically in the industrial organizational (IO) field. A number of studies examined team

communication (Bowers, Jentsch, Salsas, & Braun, 1998).

Team communication includes a minimum of two individuals and a meaningful

conversation in which a sender attempts to influence the response of a person or a team

(Weinberg & Gould, 1995). In an attempt to communicate, a message can be transmitted

through verbal or nonverbal channels. The shared information in verbal communication is open,

explicit, unambiguous, precise, and clear. Conversely, in nonverbal communication the

information conveyed is hidden, implicit, covert, unexplained, and sometimes, not obvious to the

casual observer. Depending on their knowledge, nonverbal communication can be understood

between the team members. At the same time, nonverbal communication is subtle, yet critical in

obtaining information. In particular, Martens (1987) and Weinberg and Gould (1995), citing

research by Mehrabian (1968), reported that as much as 50% to over 70% of human

communication is nonverbal. However, these numbers have to be used with caution as

Hegestrom (1979) noted that Mehrabian’s findings have been misinterpreted and used for
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generalization. Actually, Mehrabian’s formula (i.e., in which verbal channel accounts for 7%,

vocal channel accounts for 38%, and facial channel accounts for 55% for liking the person who

speaks a message) is inappropriately used as a common reference stating that total message and

its meaning is being transported mostly by nonverbal channel. Generalizations of Mehrabian’s

study indicate that verbal communication contributes with a small percentage, failing to show

that analyzed channels were accountable only for communication of attitude.

When people communicate, they rely on different sources of information as they form

impressions about one another. For instance, people form feelings about others based on the

speech content (Krauss & Chiu, 1998; Steller & Köhnken, 1989) or behavior watching (DePaulo

& Friedman, 1998). Sometimes, communication process can involve the receiver of the

information perplexed because he or she is uncertain about the veracity of the statement. For

example, when body language deviates from, or opposes, to what is being said, the receiver has

‘the sixth sense’ that may be misleading. In such case, nonverbal cues are likely to be more

salient when they disagree with verbal communication (Borgoon, 1985; Borgoon, Buller, &

Woodall, 1996).

A variety of research questions pertaining to verbal and nonverbal communication in

numerous areas of psychology, sociology, linguistics, education, and medicine have been

answered. However, these modalities of communication have mostly been studied independently

(LeBaron, 2005). Verbal and nonverbal of communication are interconnected phenomena, which

take place simultaneously. Individuals, when speaking to one another, normally make gestures

with their hands, or position their bodies in a particular way. Jones and LeBaron (2002) opposed

to the trend of separate investigation of verbal and nonverbal types of communication, and they

advocated a more integrated approach to the research of these modalities. They posited that this

type of research would contribute to holistic knowledge of interpersonal communication.

Supporting a novel approach, LeBaron (2005) recently suggested that verbal and nonverbal

communication should be analyzed within social and material context. To clarify, LeBaron

(2005) concluded, “Because gestures and other forms of nonverbal behavior occur naturally, and

are embedded in a larger set of actions and circumstances necessarily, they should, therefore, be

analyzed as inseparable from the social and material surround” (p.493).

Equally, Kendon (1977) and Mead (1975) criticized separating verbal and nonverbal

areas of research. In fact, Mead disapproved the ‘discipline-centric’ approach to research.
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Specifically, she disparaged the lack of generalized treatment of communication, including the

separate investigation of all modalities. Moreover, Kendon (1972) went as far as to say, “It

makes no sense to speak of ‘verbal communication’ and ‘nonverbal communication.’ There is

only communication” (p. 443). Finally, Knapp (1972) quoted Birdwhistell, “Studying nonverbal

communication is like studying noncardiac physiology” (p.3). In other words, it may not be

constructive to separate between verbal and nonverbal modes of communication.

Although the practice of studying verbal and nonverbal communication separately still

occurs, researchers have conducted studies, which combine analysis of verbal and nonverbal

behavior (LeBaron, 2005; Jones & LeBaron, 2002; Streeck & Knapp, 1992). Furthermore, Jones

and LeBaron critiqued the traditional divide created between quantitative and qualitative

research paradigms. Still, a number of studies using ‘mixed’ methods materialized in the recent

years. The integration of quantitative and qualitative paradigms in studies by Tashakkori and

Teddlie (1998, 2003), Cresswell (2003), and Johnson, Tenenbaum, Edmonds, and Castillo (in

press) reflect such a philosophy. Finally, LeBaron (2005) created an outline for investigating

verbal and nonverbal communication simultaneously. This particular type of research is

comprised of several steps: (a) selecting a research site, (b) gathering naturally occurring data,

(c) observing data thoroughly and frequently, (d) digitizing and transcribing interaction, and (e)

describing and reporting findings.

Communication as a Skilled Behavior

The communication process is complex, dynamic, and influenced by a large number of

factors. Hargie (2006) conceptualized communication, in an attempt to determine its nature and

form, as a skillful act. Throughout the last three decades there have been manifold efforts to

offer a scientific, astute, and practical definition of this particular social skill. With respect to

social skill, Phillips (1978) defined it as a proficiency allowing communication with others, in a

way to implement one’s rights without harming other person’s similar rights, while hopefully

sharing those rights. Similarly, Kelly (1982) described social skill as an outcome oriented

knowledge: “Social skills can essentially be viewed as behavioral pathways or avenues to an

individual’s goals” (p.3). By contrast, some theorists confined their definitions to the behavioral

realm. To illustrate, Wilkinson and Canter (1982) asserted that “Verbal and nonverbal behavior

are therefore means by which people communicate with others and they constitute the basic

elements of social skill” (p. 3). Beyond that, Becker, Heimborg, and Bellack (1987) emphasized
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identifying emotion for making proper and timely response as the important element of social

skill. Finally, Michelson, Sugai, Wood, and Kazdin (1983) described social skill as a timed, goal-

oriented process that is learned and made up of situation suitable interrelated verbal and

nonverbal behaviors. In conclusion, although there are similarities in the majority of proposed

definitions, Michelson et al. (1983) identified central elements of social skill (Hargie, 2006).

Although many theorists posit that communication is a learned and practiced skill, there

are researchers who believe that emotional expressions, as parts of nonverbal behavior, are

innate. Given the fact that nonverbal communication, in the context of facial expressions, is

largely universal, Ekman (1973) suggested that facial expressions are patterned from birth, and

possibly before birth. In spite of that, the expansion of the skilled act as a metaphor appears to

propose some avenues for advancement in the field (Gordon, Druckman, Rozelle, & Baxter,

2006). Training strategies, individual discrepancy, the function of practice, and the significance

of practice feedback represent new areas of research of nonverbal communication. After all, the

skilled performance metaphor has been used in recent research dealing with the subject of

training and expertise (Ekman, O’Sullivan, & Frank, 1999; Vrij, 2000; Vrij, Evans, Akehurst, &

Mann, 2004).

Major Concepts in Verbal Communication Research

Language remains the main form of communication despite several other symbol

systems, such as mathematics or music. As all humans have spoken language, there are several

thousands different languages (Katzner, 1995). The review to follow describes the nature of

language and theories on how languages are used.

Although little is known about the starting point of language, Kiparsky (1976)

hypothesized that humans communicated by using complex languages since the earliest times.

Language has been defined as a socially obtained usage of meaningful sound patterns, which

members of a particular group agree upon (Michener, DeLamater, & Myers, 2004). Fundamental

elements of language are: (a) phonemes (i.e., sounds), (b) morphemes (i.e., groupings of sounds),

(c) semantics (i.e., word meaning), and (d) syntax or grammar. However, languages such as

Morse code and sign language are deficient in phonetic component. Nevertheless, both are

considered languages since they are comprised of morphemes, semantics, and syntax.

Granted, language allows humans to enhance communication in several ways. First, the

use of words permits communication of events, which took place in the past or might happen in
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the future. The latter feature of language allows people to plan and coordinate actions.

Furthermore, language allows people to share their experiences. For example, happiness and

other emotions can be communicated via spoken or written words because words used to express

these emotions bring out the same meaning in individuals between whom this information is

exchanged. Finally, it is through written or spoken words that people learn about the past

generations and history of the human race in general. Additionally, language is used to expand

on the knowledge via expression of ideas, formulating theories, and in general, communicating

beyond what is currently known.

Currently, there are four recognized models of communication (Krauss & Morsella,

2000): (a) encoder-decoder model, (b) intentionalist model, (c) perspective- taking model, and

(d) dialogic paradigm. Communication is, from the encoder-decoder theory perspective, a

process in which a message is encoded in symbols, passed on to a receiver, and decoded (Krauss

& Fussell, 1996). This model of communication utilizes universally known symbols as it targets

listener’s awareness to the literal meaning of message. However, not all messages can be

interpreted literally. For the translation of figurative message, intentionalist model is proposed.

This model defines communication as exchange of communicative intentions (i.e., what encoder

intended to communicate). Using this model, encoder chooses a message that will most likely

achieve the goal of communication. The third model of communication proposed by Krauss and

Morsella is the perspective-taking model. This paradigm assumes that communicators perceive

the world from different perspectives. Therefore, speaker and listener engage in the process of

creating and reflecting a shared point of view. Finally, from the dialogic paradigm perspective,

communication is considered as shared accomplishment of communicators. Krauss and Morsella

(2000) explained, “Meaning is ‘socially situated’- deriving from the particular circumstances of

the interaction -and the meaning of an utterance can be understood only in the context of those

circumstances” (p. 11).

To summarize, language is the most common symbol system in verbal communication,

regardless whether we convey information about thoughts, feelings, or intentions. Along with

nonverbal form communication, verbal communication is a remarkably intricate process, which

many researchers strive to understand.
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Major Concepts in Nonverbal Communication Research

Equally, if not even more important, is the role of nonverbal communication. Although

nonverbal cues play a vital role in human behavior, people are generally unable to describe them

(Rosenthal, Hall, DiMatteo, Rogers, & Archer, 1979). Furthermore, during communication

process people send and receive nonverbal signals, yet most are unaware of those cues.

Anthropologist Edward Sapir (1949) described nonverbal communication as an unwritten, secret,

and elaborate code, unknown but understood by everyone. During the last two decades, efforts to

thoroughly define nonverbal behavior processes have increased significantly. To illustrate, the

increase in volume and complexity of books, chapters, and articles concerning nonverbal

communication, has been dramatic (Harrigan, Rosenthal, & Scherer, 2005; Gordon, Druckman,

Rozelle, & Baxter, 2006).

The initial interest in nonverbal behavior started much earlier. The starting point of the

scientific study of facial behavior commenced with Darwin’s (1872) examination of emotions in

man and animals. Darwin’s focus on neuromuscular expression of emotion has been of immense

importance on the research of nonverbal communication (Hargie, 2006). Yet, Sigmund Freud

was perhaps the originator of methodical research in the nonverbal domain, concentrating on the

covert meaning of unintentional behavior (Druckman, Rozelle, & Baxter, 1982). However,

Birdwhistell (1952) wrote a seminal work in the field of nonverbal behavior (i.e., Introduction to

Kinesics). By suggesting a multichannel model, Birdwhistell made more impact on the research

in the area of nonverbal behavior than any of his contemporary peers, as suggested by

Druckman, Rozelle, and Baxter (1982). To illuminate, according to the multichannel model,

communication represents a continuous process where all sensory modalities are used (i.e.,

auditory-acoustic, odor-producing olfactory, visual, and tactile channel).

Since then, theorists have been trying to define nonverbal communication. Definitions

vary from narrow to very broad statements. Knapp (1972), one of the prominent scholars in

nonverbal communication, asserted, “Nonverbal communication designates all those human

responses, which are not described as overtly manifested words (either spoken or written)”

(p.57). Harrison’s (1973) definition is more specific:

The term nonverbal communication has been applied to a broad range of phenomena:

everything from facial expression and gesture to fashion and status symbol, from dance

and drama to music and mime, from flow to affect to flow of traffic, from the
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territoriality of animals to the protocol of diplomats, from extrasensory perception to

analog computers, from the rhetoric of violence to the rhetoric of topless dancers. (p. 93)

To this day, there is a lack of conformity between researchers on the boundary between verbal

and nonverbal, as well as the division between communicative or non-communicative behavior

(Harper, Wiens, & Matarazzo, 1978). Besides, a lack of agreement on terminology and

classification presents a valid obstruction in the research endeavors. Admittedly, Barker and

Collins (1970) asserted that the terms “nonverbal communication” and “nonverbal behavior”

have been used synonymously. Barker and Collins stated that, “nonverbal communication is

much broader then nonverbal behavior. A room devoid of behaving, living things communicate

atmosphere and function. Static clothing communicates the personality of the wearer” (p. 344).

Furthermore, Weiner, Devoe, Rubinow, and Geller (1972) observed nonverbal behavior that is

communicative as a subset of the larger domain of identified nonverbal acts. Harrison and Knapp

(1972) remarked that the multitude of definitions reflects “intellectual confusion, particularly

when researchers try to move from speculation to investigation” (p. 343).

In a review of nonverbal skills, operational and conceptual definitions, as well as

instrumentation and procedures utilized to evaluate those skills are reviewed. Furthermore, the

review also includes differences as they arise across cultures, situations, and individuals.

There are numerous questions regarding nonverbal communication. For example, what

are the key elements of nonverbal communication? Also, what is the role of face or body in

transfer of nonverbal cues? Finally, what is the effect of spacing, emotion, or personal effects,

such as clothing and scent? In order to answer these questions, several theorists offered

distinctive sets of behavioral dimensions. Knapp (1972) proposed seven dimensions of nonverbal

communication, while other researchers aspired for parsimony. Namely, Harper, Wiens, and

Matarazzo (1978) and more recently Michener, DeLamater, and Myers (2004) suggested five

types of nonverbal cues. Lastly, Druckman, Rozelle, and Baxter (1982) in their review of

nonverbal behaviors offered four types. These classifications are presented in Table 1.
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Table 1

Classification of Nonverbal Communication Categories by Authors

Knapp (1972) Harper et al. (1978) Druckman et al.(1982) Michener et al.(2004)

Paralanguage Paralanguage Paralanguage Paralanguage

Kinesics Kinesics Kinesics Kinesics

(including facial

and visual behavior)

Visual behavior Visual behavior

Facial expression Facial expression Facial expression

Proxemics Proxemics Proxemics

Touching

Physical features

Personal effects Personal effects

Environmental factors

The review of nonverbal communications’ categories in Table 1 outlines the current

concepts pertaining to nonverbal research. The first category, paralinguistic, is referred to as the

implicit features of speech (Mehrabian, 1972). Furthermore, paralanguage is described as

content-free vocalizations and patterns related to speech (i.e., voice pitch, volume, frequency,

stuttering, filled pauses, pauses, percentage of interruptions, and measures of speech rate;

Druckman, et al., 1982). For example, shrillness of voice and fast rate of speech convey tension

and excitement (Scherer, 1979). Opposite of the auditory cues of paralanguage are visual signs of

kinesics, which are universally known as ‘body language.’ A second category, kinesics,

according to Knapp (1972), involves movements of the hand, arm, head, foot, and leg, postural

shifts, gestures, eye movements, and facial expressions. Other theorists list facial expressions

(i.e., happiness, surprise, interest, fear, sadness, anger, and disgust), and visual behaviors

separately. Visual behaviors, according to Harper, Wiens, and Matarazzo (1978), had become a
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distinct domain of nonverbal research. Visual behaviors include eye contact, mutual gaze, one-

sided look, eye-gaze, face-gaze, and gaze avoidance (Harper et al., 1978). In particular, eyes are

significant in monitoring speech, offering feedback, hinting understanding, and controlling turn-

taking between listener and speaker.

Another category, facial expressions, is an essential source of information (i.e., emotions

and attitudes). Druckman, Rozelle, and Baxter (1982) indicated the communicative importance

of this modality of nonverbal behavior. Furthermore, Ekman and Friesen (1975) suggested that

people communicate happiness, sadness, surprise, fear, anger, and disgust by unique facial

expressions. While fear and sadness are identified best from the eyes and eyelid area (Boucher &

Ekman, 1975), happiness is recognized best from the area of lower face (Ekman, Friesen, &

Tomkins, 1971).

A fifth category is proxemics, which involves interpersonal spacing and rules of

territoriality (Gordon, Druckman, Rozelle, & Baxter, 2006). Researchers in this area study how

people structure, use, and are influenced by space while communicating with others. A sixth

category involves physical contact in the shape of touch. A seventh category relates to physical

characteristics of individuals (i.e., skin color, body shape, and attractiveness). Related to the last

category is a group of personal effects or adornments, such as clothing, jewelry, and perfume.

The final category concerns environmental factors, such as physical setting in which behavior

happens (i.e., office, shop, or street; Gordon et al., 2006). Although the last three categories do

not include the value of nonverbal expressions, they contain information about the

communicator.

In addition to theories, which illustrate situation in the major areas of nonverbal

communication research, equally important is research, which may have practical importance.

Since there is a need for a bridge connecting the research and application, many researchers

attempt to gain knowledge about nonverbal communication processes in every-day life.

A Brief Review of Applied Research in Nonverbal Communication.

Research on nonverbal communication indicated that nonverbal aptitudes are strong

predictors of success in practically all group arenas (i.e., personal, social, professional, or

political; Burgoon & Bacue, 2003). For instance, Goleman (1995, 1998) showed that nonverbal

skills separate stories of successful individuals and star performers from the undistinguished
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ones. Additional evidence has led to assertions that this type of skill is genetically controlled, and

has a direct impact on the health and survival of humankind (Burgoon & Bacue, 2003).

Nonverbal communication is a crucial component of social competence. Social

competence is a “hypothetical construct relating to evaluative judgments of the adequacy of a

person’s performance” (Feldman, Philipott, & Custrini, 1991, p. 331). Others view social

competence as a set of cognitive-behavioral skills in which cognitions are interpreted into

behavior. Nonverbal skill, as a part of a general social proficiency, can be examined through

sending (i.e., encoding) and receiving (i.e., decoding) aptitudes in addition to emotional

intelligence. Implicit sending ability or nonverbal expressivity involves the skill of sending and

articulating emotion in manners that can be decoded by others (Rosenthal et al., 1979).

Conversely, receiving ability or nonverbal sensitivity includes the skill to precisely decode

emotion or affect (Rosenthal et al.). Both abilities may originate in a biologically established

structure, and additionally molded by social learning processes (Buck, 1983). Finally, emotional

intelligence, which is related to encoding and decoding abilities, is defined as “the ability to

perceive emotions, to access and generate emotions so as to assist thought, to understand

emotions and emotional knowledge, and to reflectively regulate emotions so as to promote

emotional and intellectual growth” (Mayer & Salovey, 1997, p5). In addition, Mayer and

Salovey (1997) proposed a model, which captures constructs such as (a) attention (i.e.,

perceiving the cues), (b) clarity, (c) knowledge (i.e., assisting to and incorporating emotions in

thinking), and (d) reflective regulation relating to own and other’s emotional states. In

conclusion, all four components are fundamental in encoding and decoding nonverbal

communication.

Nonverbal Communication Measures

Three procedures are used to assess nonverbal skills: (a) standardized performance

measures, (b) individualized performance measures, and (c) self-report measures (Riggio,

Widaman, & Friedman, 1985). First, standardized performance measures, such as Profile of

Nonverbal Sensitivity (Rosenthal et al. 1979) include audio and/or video presentations about

which the respondent makes a conclusion about aperceived emotional message, interpersonal

relationship, and the presence of deception (Burgoon & Bacue, 2003). The espondent is tested on

accuracy in recognizing emotions communicate by face, body, and voice (Rosenthal et al., 1979).

Additional examples of standardized performance measures are: (a) Emotional Intelligence Scale
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(Mayer & Salovey, 1997), (b) Interpersonal Perception Task (IPT; Archer & Constanzo, 1988),

(c) Nonverbal Discrepancy Test (DePaulo, Rosenthal, Eisenstat, Rogers, & Finkelstein, 1978),

and (d) Emotional Quotient Inventory (IQ-I; Bar-On, 1996, 1997).

Individual performance measures include videotaping subjects during their partaking in

various group activities, where videotaping captures a range of emotions. The tapes are

subsequently viewed and analyzed by a group of judges. Types of procedures that measure

individual performance include Communication of Affect Receiving Ability Test (CARAT;

Buck, 1979), and Situations Interpretations Task (SIT; Archer & Akert, 1977). Finally, self-

report measures capture participants’ assessments of their own nonverbal skills. The measures,

including Social Skills Inventory (Riggio, 1986) and Inventory of Communicator Characteristics

(Schrader, 1990), predict communication functioning with some reliability (Snodgrass &

Rosenthal, 1985). However, they do not correspond highly with standardized measures (Riggio

et al., 1985).

As one may note, substantial evidence indicates that extensive attempts were made to

develop procedures, which measure nonverbal skills. Therefore, one must make an appropriate

choice in instrument selection. However, the research at this stage in the area of measurement of

nonverbal communication suggests that not enough is known about how research questions map

on instruments (Hall, Bernieri, & Carney, 2005). For that reason Hall et al. asserted that one

should rarely be criticized for using the most familiar, recognizable, cited or convenient

instrument.

When discussing nonverbal skills, one should be aware of the relationships that moderate

nonverbal encoding and decoding processes. Moderator variables that are discussed next include

culture, gender, and individual differences.

Moderators of Nonverbal Communication

Culture moderates nonverbal communication on a large-scale level. Nonverbal customs,

norms, and display rules are areas in which one culture is differentiated from the other (Burgoon

& Bacue, 2003). Besides the fact that genetically and culturally determined rudimentary

messaging (i.e., displaying aggression, play, and association) is universal, there is remarkable

inconsistency in how individuals, as well as groups, articulate and understand nonverbal signals

(Gudykunst & Ting-Toomey, 1988). For instance, nonverbal communication in terms of touch

and eye-contact can be highly valued in some cultures and scorned in others.
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Gender is an additional variable, which moderates nonverbal encoding and decoding

processes. Evidence in the recent literature (Burgoon, 1994; Noller, 1992; Riggio, 1992) supports

the conclusions that men and women differ in terms of encoding and decoding nonverbal

behaviors. First, the differences were found in nonverbal expressivity. When compared to men,

women tend to use more smiling, touching, and eye-contact behaviors. In addition, women have

more speech fluency. On the contrary, men use extroverted gesticulation and movements more

than women do. Majority of these differences are salient when in public. Second, men tend to be

socially less responsive and less attached than women. Moreover, men interrupt and talk more,

listen less, and are overall more dominant during conversations. Besides, men assume less

proximity, and signal less friendliness in comparison to women. Thirdly, women tend to have

better facial recognition and are more precise in interpreting other’s nonverbal messaging, while

men retain advantage in brief, discrepant, and vocal display (Burgoon & Bacue, 2003). In

conclusion, Burgoon and Bacue (2003) hypothesized that the women’s competence in decoding

nonverbal messages surpasses additional areas in which gender differences are evident.

Individual differences represent another variable, which moderates encoding and

decoding aptitudes. The research on nonverbal communication (Rosenthal, 1979; Rosenthal et

al., 1979; Buck, Miller, & Caul, 1974) confirms several facts: (a) there is a correlation between

encoding and decoding skills (i.e., those that are more skillful in sending messages are

predisposed to be better recipients of nonverbal messaging), (b) tendency to receive messages

visually is positively associated with receiving messages audibly (i.e., different encoding channel

abilities correlate one with another), (c) personal traits, such as extroversion, being talkative and

expressive, having high self-esteem and self-consciousness trait, and being attractive, positively

relate with encoding skills. Furthermore, if one is outgoing, vigorous, autonomous, mentally

accommodating, and has a low level of trait anxiety, he or she has better predispositions for

nonverbal communication. This said, it is important to note that nonverbal communication can

improve with practice. In addition, the encoding skills are affected by age; skills improve as one

gets older, but deteriorate when one enters in late life stages. Hence, the relationship is

curvilinear. To conclude, there was no relation found between encoding skills and race,

education, or IQ. However, there is a relationship between those skills and occupation (i.e.,

individuals with people-oriented jobs tend to develop better encoding skills).
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Relevance of Communication to Teams and Team Sports

The contemporary viewpoint of organizations is that teams, compared to individuals,

have more solutions to the problems. Teams can handle anxiety and be adaptable in a variety of

situations, and therefore can be more productive than individuals. Several studies have examined

communication and other teamwork aspects of aircrew performance (Bowers, Jentsch, Salas, &

Braun, 1998). In addition to the spotlight on empirical research on team communication and

coordination in sport, and for the most part in industrial organizational (IO) domains, the review

further elaborates on the nature of communication process as it pertains to verbal and nonverbal

channels of message transmission.

The importance of teamwork, as well as procedures for effective training, has appeared as

a vital research area over the last 20 years, namely in the industrial organizational (IO) field.

Several studies on communication focused on teamwork aspects of aircrew performance

(Bowers et al., 1998). Previous research that studied verbal aircrew communication centered on

the utility of quantifying communication behaviors exhibited by crew members. Several studies

(Foushee & Manos, 1981; Mosier & Chidester, 1991; Orasanu, 1990) found that better-

performing aircrews carried out more explicit communications than did inferior teams.

Conversely, Jentsch, Sellin-Wolters, Bowers, and Salas (1995) noted that other studies only

moderately validated the hypothesis that added explicit communication is correlated with better

performance. Jentsch et al. (1995) found that crews that used more typical terminology, made

more leadership representing statements, and verbalized more examinations about their

environment were significantly faster at locating a problem than those who used less of these

communications. In addition, the faster problem-identifying crews were not quicker in problem

solving, which implies that the slower speed of problem-identification does not always lead to

slow task solving. Also, Bowers and his colleagues (1998) suggested that increase in amount of

communication is not always related to better performance. In a study of crews in a flight

simulation, Thornton (1992) discovered that the number of situational awareness (i.e., view of

positioning in relation to the field) statements made by crew members was positively correlated

with the incidence of committed errors. Although it seems evident that findings of team

performance assessments are ambiguous in regard to usefulness of counting communication,

Eccles and Tenenbaum (2004) suggested that most beneficial amount of communication depends

on the task and context characteristics. Functioning on unstructured tasks seems to profit from
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more communication, while the opposite is true for structured tasks. This is likely because

unstructured tasks involve more decision-making (Toquam, Macaulay, Westra, Fujita, &

Murphy, 1997).

Another line of research advocated that the temporal sequence of communications should

be considered. The results by Kanki and her colleagues suggested that speakers’ communication

patterns differentiated between more effective and less effective crews (Kanki, Folk, & Irwin,

1991; Kanki, Lozito, & Foushee, 1989; Kanki & Palmer, 1993). Specifically, they found that

very consistent speech, in terms of the sequence of speakers and communications content, was a

characteristic of better performing crews. On the contrary, weaker performing teams exhibited

little regularity in their communication patterns. Similarly, Bowers et al. (1998) suggested that

standardized message exchange could improve communication.

Intra-team communication is just one of the factors that influence team effectiveness.

Also, effective teamwork is not the mechanical consequence of assembling team members

simultaneously in order to carry out mutually interdependent undertaking. According to Salas,

Stagl, and Burke (2004), “failure to master an understanding of the factors that influence and are

influenced by team effectiveness can result in catastrophe and chaos” (p. 48). Events such as

plane disasters, factory explosions, and failed military operations might have been prevented had

the teams participating in them acted in adaptive manner despite the devastating consequences of

stress.

Fiore, Salas, and Cannon-Bowers (2001) posit that intra-team communication influences

a team’s performance outcome. During the last decade a number of researchers tried to identify

the role of communication and the relationship between team process and their end results. To

clarify, communication process represents a link between team performance and shared mental

models (Kilimoski & Mohammed, 1994). Additional research advocated that team processes are

probably affected by shared mental models via means of communication (Kraiger & Wenzel,

1997).

Shared Mental Models (SMM)

Shared mental models (SMM), as a construct of shared cognition, have been used to

explain the expert teammates’ interaction and adjustment of communication and coordination

patterns during stress (Cooke, Salas, Cannon-Bowers, & Stout, 2000; Ensley & Pearce, 2001,

Hinsz, Tindale, & Vollrath, 1997). Shared mental models are defined as cognitive structures that
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provide team members with anticipations of other team members’ actions, and therefore

facilitate team members to timely combine their operations (Wittenbaum, Vaughan, & Stasser,

1998; Eccles & Tenenbaum, 2004). This particular form of team knowledge is a key requirement

for achieving coordination, and it has become known as teamwork knowledge (McIntyre &

Salas, 1995).

SMM structures are attained prior to, or during the team’s performance. In addition,

SMM are considered the mechanisms that enable team coordination without communication

(Entin & Sefraty, 1999). However, extensive research shows that expert teams still benefit from

communication in that it allows for building SMM (Cooke, Salas, Kiekel, & Bell, 2004; Ensley

& Pearce, 2001; Orasanu, 1990). Also, these mechanisms provide the foundation for decision-

making in the anticipated behaviors of a particular team (Salas, Rosen, Burke, Goodwin, &

Fiore, 2006). The most significant input of shared mental models in accomplishing team

synchronization is the generation of expectations (Cannon-Bowers, Salas, & Convers, 1993).

Cannon-Bowers et al. (1993) proposed that well synchronized teams construct SMM in order to

coordinate their actions as well as anticipate each other’s movements. Anticipation of team’s

movements entails that the “appropriate team member selects and undertakes appropriate

operations at appropriate times in response to a given task” (Eccles & Tenenbaum, 2007, p.271).

In these circumstances teams rely on explicit and implicit communication. Moreover, in order to

attain shared knowledge, information exchanged among team members must be available

constantly (Eccles & Groth, 2006, 2007).

Recently, a line of research was established to investigate the link between SMM and

communication. Stout, Cannon-Bowers, Salas, and Milanovich (1999) proposed that shared

mental models allow a clarification of how effective teams apply communication strategies.

Teams which grow greater shared anticipations communicate efficiently and reach better

performance overall. Likewise, Stout et al. (1999) implied that generating SMM represents a

crucial instrument for execution of successful communication as well as enhanced performance.

A great deal of the literature in regard to enhanced team performance, including SMM,

relates to training (Schatz, Cannon-Bowers, & Bowers, 2006). Schatz et al. suggested that

visualization, as a training protocol, might be useful in providing necessary data in order to

ensure effective coordination. In addition, data visualization can be used to enhance, or even

replace, team’s verbal communication. Verbal communication is regarded as a critical expertise
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for effective teams (Smith-Jentsch, Baker, Salas, & Cannon-Bowers, 2001). If communication is

difficult due to team complexity stemming from technical jargon, different vocabularies, and

culture in general, data visualization can provide a shared point of reference to team members.

To conclude the discussion of SMM, it has been suggested that the processing style for

shared mental models relates to task demands (Bowers, Salas, & Jentsch 2006; Stout, Cannon-

Bowers, & Salas, 1996). Furthermore, Priest, Stagl, Klein, and Salas (2006) speculated that

distributed teams (i.e., teams composed of members who function at a distance) significantly

benefit from SMM. Admittedly, the deficit of verbal and nonverbal signals, which is

characteristic during distance communication, strengthens the need for development of such

models. Conversely, if the task circumstances permit limitless communication, SMM will not be

valuable. Since teammates can discuss future moves, the task situation does not rely on

preexisting knowledge (Mathieu, Goodwin, Heffner, Salas, & Cannon-Bowers, 2000).

Otherwise, if the team members cannot engage in overt message exchange of communication,

and cannot strategize without restriction, SMM plays a significant role in coordination and, thus,

accomplishing a task. The later is an example of how expert teams can adapt to changes in

environment by deliberately adjusting operating procedures in order to enhance communication

and coordination. Equally, such circumstances often require extremely refined communication

and coordination skills.

Conceptual framework from the IO domain has correlates to team communication in

sports. Team communication is equally important to team success as the motor skills of players.

The main reason for team members to communicate and labor together in sports, rescue

situations, and military operations is to supply the resources that are necessary to meet the task

demands (Fiore et al., 2001; Salas & Cannon Bowers, 2000). During the life of a team, its

members must communicate to acquire knowledge that relates to the tasks as well as the

teamwork. Guerlain, Shin, Guo, Adams, and Calland (2002) argued that little is known about

team processes, and thus it would be beneficial to study process such as team communication.

Furthermore, Foushee and Helmreich (1989) found that research examining group

communications is rewarding in studies that tie processes and outcomes. After all, as Yukelson

(1993) pointed out, communication influences team processes, motivation, concentration,

strategy, skill acquisition, attitudes, feelings, and behavior. The knowledge gained in the area of
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communication would obviously help in understanding numerous other areas that are

investigated in team sports.

Research on team communication in sports has been limited. To illuminate the problem, a

couple of facts should be noted. Many sports are carried out by teams, yet the focus of sport

psychology research has been principally conducted on individuals (Woodman & Hardy, 2001).

Furthermore, researchers in sport settings have mainly investigated leadership and

communication styles only in relation to participation motivation, cohesion, feedback, and

reinforcement principles (Anshel, 1994; Carron & Hausenblass, 1998; Connelly & Rotella, 1991;

Martens, 1987).

The communication process in team sports and other domains has several purposes.

Although the occurrence of the process is identical in all communications, the functions of the

communications differ. Communication processes can result in persuasion, evaluation,

information transfer, motivation, and problem solving (Weinberg & Gould, 1995). In addition,

communication may carry more than one function at the same time. For example, a playmaker in

basketball can motivate and inform his or her teammate about the next play in order to solve a

specific problem. Thus, communication may serve for the coordination (cognitive function), as

well as for motivating (affective function) the team members.

Many sports, as specified by their respective rules, are played by determined and

motivated individuals. As individuals cooperate, they are regarded as a team. Eccles and

Tenenbaum (2004) posited that cooperation, along with coordination, are indispensable in sports

where demands outweigh individual’s productivity. Given that each sport is characterized by its

distinctive team size, different coordination requirements are imposed in order for the team to

perform at its best. One can assume that as the number of teammates increases, the team

potential increases as well. However, data from Ringlemann’s study (see Kravitz & Martin,

1986) showed that team’s productivity decreased as the number of individuals on the team

increased. Steiner (1972) suggested coordination losses as a cause for the decline in relative

teammate productivity with increasing team size. Steiner defined coordination loss as a failure to

synchronize efforts in a maximally proficient manner, while yielding less productivity.

Furthermore, Carron and Hausenblas (1998) proposed that teammate interaction and

coordination, either in task or social situation, become progressively difficult with increasing the

team size. For example, in a two-person team, there is one link, while in four-person team there
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are six links to coordinate. If the coordination is performed skillfully, it should result in greater

team performance. Figure 1 is a proposed model that illustrates the relationship among

communication, coordination, and team performance.

Figure 1. A model proposing the relationship between communication and coordination required

enhancing team performance.

Many sports are characterized by constantly changing environment and time constraints.

In such circumstances, sport teams often rely on communication and coordination in attempt to

increase team performance. In baseball, the pitcher and catcher communicate through a series of

hand signals what pitch to throw. Besides, the shortstop and second baseman can communicate

who will protect second base. In basketball, the playmaker communicates to the rest of the

teammates which play will be used, to slow down, or to speed up the tempo of the game. Finally,

soccer teammates communicate a particular target to a teammate who executes a corner-kick. It

follows that majority of teams in sports depend on communication-coordination link to improve

their performance.

According to Martens (1987) effectiveness of communication process consists of six

stages: (a) decision to make a message about something, (b) encoding the message by the sender,

(c) sending the message, (d) message transmission channel, (e) decoding the message by the

receiver, and finally, (f) internal response by the receiver to the message. In addition, Martens

hypothesized about sources of communication problems, which can occur anywhere between the

six parts of the communication process. Some of the problems are: (a) sender’s past experiences,

which might distort the message, (b) sender’s inability to successfully encode the message, (c)

noise in the communication channel or interference, which can vary from physical noise to

psychological noise within sender and receiver (Osborn & Osborn, 1997), and (d) receiver’s

inability to effectively decode message due to his/her past experiences. In particular, the noise
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can be created by cheering fans or a whistling umpire (physical noise), as well as the context of

the previous point in the game (psychological noise), which can equally disrupt communication

process.

Relevance of Verbal and Nonverbal Communication to Tennis

The sport of tennis, unlike swimming or running, is not a well-structured task.

Accordingly, it is characterized by an extensive process of decision-making. It is assumed that

the nature of the sport requires team members to communicate effectively to facilitate solving

problems, which occur dynamically and fast. An instance of effective communication is

noticeable in a situation in which two tennis players, performing as a doubles team, pay attention

to each other in order to communicate their court coverage. Communication between doubles-

partners regularly starts before a match (i.e., when players decide on playing positions),

continues for its duration (i.e., during the points and in-between the points), and occurs

afterwards (i.e., to discuss the game’s process or the outcome). Communication during the game

has to be effective because of the time constraints of the game. Rules of tennis stipulate that the

team has 25 seconds to get prepared to serve or to return. Therefore, both doubles teams must

communicate between themselves within 25 seconds in order to decide upon the strategy for the

next move. When the serving team is getting ready, for instance, players often communicate

about the placement of the serve (Woods, Hoctor, & Desmond, 1995). Depending on the team’s

preference, the teammates discuss the location of the serve or the net player uses hand signals

behind his/her back. This mode of communication is implicit, obscure to the casual bystander

and unspoken. Hand signals are an example of a sign language. Even though hand signals lack a

phonetic component of language, they possess other elements of spoken language. Similarly to

people using Morse code or computer languages, it is a necessity that teammates have shared

knowledge of symbol meanings. Subsequently, the server can disagree by saying “no”, or “yes,”

and acknowledging the hand signal. If the server disagrees, the net player communicates another

serve placement. The receiving team uses communication as well. For example, two players can

communicate whether the serve receiver will return the serve down the line or crosscourt, so that

his or her partner can plan the movement accordingly. Beyond communicating, before the start

of the point, doubles tennis players sometimes communicate during the point as well. For

instance, when both players can reach for the same ball equally well, they have to communicate
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who will take the ball in order to avoid a racquet collision. In this scenario, the communication

has to be particularly effective, since there is very little time for the decision-making.

In a study of verbal and nonverbal communication between team members, Lausic,

Tenenbaum, Eccles, Jeong, and Johnson (in press) found that winning teams exchanged

messages more frequently then losing teams. Also, communication patterns obtained via Data

Analysis Tool (Jeong, 2003) discriminated between more effective and less effective teams.

Finally, the more effective teams increased the chances of successful coordination, and

ultimately winning, by (a) displaying a more consistent type of communication, (b) using

frequent planning statements, and (c) providing regular feedback by acknowledgment.

With respect to communication of tennis doubles team, nonverbal behavior is equally

important. Body language, including smiles, frowns, giving “high-five,” or slapping may indicate

the emotional state of a team member and the team as a whole. Furthermore, positioning in

relation to the team member may indicate if any or no verbal communication is sought. For

example, after the point is over, the teammates get closer and discuss plans or immediately

position themselves for the following point. Finally, a teammate may sense that his or her

teammate is anxious based on the teammate’s voice pitch, speed of word production, and/or

inflection. In these circumstances, this information is prompting a communication, which would

bring encouragement and motivate the nervous partner.

Conclusions

The role of verbal and nonverbal communication in team coordination is multifaceted and

multidimensional. Successful team coordination can only be achieved if team members

communicate effectively. Being efficient during communication process allows teammates to

share understanding of tactics, to motivate each other, and to plan future moves. Knowledge

base, gender, culture, amount of training, and innate factors, such as perception, can impact the

effectiveness of one’s communication ability. The interaction between verbal and nonverbal

communication plays a significant role in successful communication.

Conceptual frameworks and models dealing with team cognitions and team processes

generally have origins in IO domains (Eccles & Tenenbaum, 2004). Typically, models represent

association between (a) input variables, such as team and individual characteristics, (b) process

variables (i.e., communication, coordination, and other forms of behavior), and (c) outcome

variables (i.e., productivity) (Salas, Rosen, Burke, Goodwin, & Fiore, 2006). Although existing
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theories and research have correlates to team communication and team coordination in sports,

they are predominantly based on teams and processes, which differ to those in sport settings. For

example, research in the IO field examined distributed teams (i.e., geographically dispersed

coworkers connected via telecommunication and information technologies), high performance

teams (i.e., aviation teams or hospital emergency teams), or human-computer teams (i.e., team

members are computer generated; Bowers, Salas, & Jentsch, 2005; Salas, Burke, & Fowlkes,

2005). Unlike in sports, the members of these teams might have trivial face-to-face contact. In

other words, the nonverbal component of communication in such teams may not be relevant.

Furthermore, teams studied in the IO domain rarely compete directly against other teams. Hence,

the performance assessment represents a substantial challenge. In addition, non-sport teams may

take indefinite breaks during their status, which can last several days or years, and employ a

variety of resources. Conversely, team resources (i.e., equipment and availability of coaching),

duration of the game, and time-outs are stipulated by sport rules. Finally, due to the current trend

seen in U.S. companies operating abroad, some teams do not operate in the real time, which

contrasts the operating mode of sport teams during competition. These are just few examples

which illustrate the differences in nature of how various teams function. With these differences

in mind, additional model and framework incorporating input, process, and outcome variables

relating to sport settings must be developed.

A major deficiency in the current literature on communication in sports is the

measurement of communication at a behavioral level (i.e., amongst teammates while playing a

match). Most studies investigating communication in sports focus on social pressure and

conformity, and its effect on conflict and team unity (Carron & Hausenblas, 1998). Another

deficiency is that research lacks relating behavioral measures to team performance. Finally, there

is a shortage of studies in sport domain involving nonverbal communication.

Findings validate the necessity for a in depth view of relating team processes and

performance to verbal and nonverbal communication abilities. The DAT software (Jeong, 2003)

is an exceptionally appropriate method to use in relating verbal communication to performance.

The profile of Nonverbal Sensitivity measure (Rosenthal et al., 1979) has been only moderately

validated in the pilot study of the current research and therefore, the investigation needs to be

broadened. Finally, differences between teams which vary in skill-level should be examined with

relation to their respective verbal and nonverbal utilization.
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Purpose and Hypotheses of the Present Study

The purpose of the study was to determine the relationship between verbal

communication, nonverbal communication, and performance in tennis doubles-teams. This

approach is original in that it involved a first attempt to evaluate athlete’s sensitivity of

nonverbal communication via PONS (Rosenthal et al.). Furthermore, it evaluated verbal

communication between team members during a competitive event and related these measures to

the performance of the team.

An additional purpose was to validate the use of PONS test in doubles teams in tennis. As

a standardized measure, PONS has been used extensively in research on individual differences in

nonverbal skill (Manusov, 2005; Riggio, 2005). PONS consists of 220 brief, two seconds audio

and video pieces of a female performing various emotionally charged scenes. Test takers are

instructed to correctly identify emotion, such as anger or sadness, portrayed by the female actor.

Accuracy score represents general sensitivity to nonverbal communication. Also, PONS was

utilized in conjunction with DAT (Jeong, 2003), which is used for analyzing verbal

communication. Furthermore, the Nonverbal and Verbal Questionnaire (developed in the dearth

of assessment tool for perceived nonverbal and verbal skill) was used to validate the PONS

instrument. Further, the study examined differences in verbal and nonverbal communication

between better and worse performing teams (i.e., winners and losers).

Integrating these measures and methods can result in broader understanding of

communication, and further validate the PONS test, which has been extensively used in research

on judgment other’s emotions. Emotions are integral part of sport performance and

communication in sports. Therefore, a teammate in any group sport would have an advantage

when communicating effectively, and correctly identify his or her teammate’s emotional state via

body language, proximity, smiles, frowns, and giving the “high-five”.

To our knowledge, this is the first effort to utilize PONS with athletic population, and

therefore, it is exploratory in nature.

It was hypothesized that

a) Players’ scores on nonverbal portion of NVQ will correlate positively and

moderately with players’ scores on PONS in both winning and loosing teams.

b) Players’ use of verbal communication during the matches will correlate positively

and moderately with players’ scores on PONS.
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c) Players’ verbal communication during the matches will correlate positively and

moderately with players’ scores on the verbal portion of NVQ.

d) Winning teams will exhibit more verbal communication than losing teams

e) Winning players will report using more nonverbal and verbal communications

then losing players

Finally, the following questions were addressed:

1. How do doubles tennis players’ perceive nonverbal and verbal communication

used for communicating messages during competitive games?

a. What channels of nonverbal communication do players believe they are more

attentive to?

b. What types of statements do players believe they are more likely to use?

2. How does actual verbal communication relate to performance?

3. To what degree does verbal communication distinguish between winning and

losing teams in close games (i.e., games won with a difference of two points)?

4. Can PONS test be validated in research of sport teams?
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CHAPTER 2

METHOD

Participants

A sample of 12 expert tennis players was obtained from a National Collegiate Athletic

Association (NCAA) Division I men’s tennis team at a large Southeastern university in USA.

Participants’ age ranged between 19-22 years (M = 20.83, SD = .98). The college team as a

whole is ranked in the top 20 at the NCAA level.

Instrumentation

Informed consent (Appendix B). The informed consent form was used to obtain written

permission from the participants. The form describes the study’s purpose, benefits, as well as

minimal risks. Finally, the form outlines participant’s right to withdraw from the experiment at

any time, without any prejudice or penalty.

Nonverbal and verbal questionnaire (NVQ; Appendix A). The NVQ, comprised of

sections of nonverbal and verbal communication, was developed in the absence of an instrument

that would serve as an assessment tool for nonverbal and verbal skills. The items selected for the

nonverbal communications reflect the current stage in the development of theory of nonverbal

communication (Knapp, 1972; Harper et al., 1978, Druckman, 1982; Michener et al., 2004).

Equally, recent research on verbal communication (Bowers, Jentch, Salas, & Brown, 1998;

Lausic et al., in press) served as a basis for development of items on the verbal portion of the

questionnaire.

In the nonverbal communication section participants were asked how often they were

paying attention to each channel of nonverbal communication (i.e., paralanguage, visual

behaviors, facial expressions, proxemics, and physical contact). Responses ranged from “never”

(1) to “always” (6) on a 6-point Likert-type scale. Moreover, they were asked to rank-order by

importance the channels to which they paid attention.
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In the verbal section participants were asked about the quantity of communication

exchanged depending on different scenarios (i.e., winning vs. losing, and serving vs. receiving).

Additional questions pertained to how often (i.e., 6-point Likert scale) players used certain

statements, such as action, acknowledgement, or motivational statements. Both sections of the

questionnaire pertain to the communications that took place in tennis matches between

participants.

Two independent raters ranked the items on verbal and nonverbal questionnaires with

respect to its representativeness of the concept of communication in the pilot stage of the

experiment. Inter-coder agreement was 100% for the items on the nonverbal questionnaire. The

raters agreed that all items were representing the concept of nonverbal communication.

Pertaining to the verbal questionnaire, the coders’ ratings were perfectly matched on 33% of the

items: (a) action statements were rated as ‘representing the concept of communication very

much,’ and (b) non-task statements were ‘somewhat representing the concept of communication.’

Raters rated 67% of the items as representing the concept of verbal communication ‘very much’

or ‘somewhat.’ Although the agreement on these items was moderate, the items were generally

rated as representative of the concept of verbal communication.

Profile of Nonverbal Sensitivity (PONS; Rosenthal et al., 1979). The PONS is used to

measure general sensitivity to nonverbal cues, and is based on a 45-minute black and white film

and soundtrack. It is composed of 220 numbered auditory and visual segments. These segments

are randomly presented in 20 short scenes (e.g., returning a faulty item to a store, expressing

jealous rage) portrayed by a young woman. Each scene is represented in 11 “channels” of

nonverbal communication: 3 visual channels alone, with no voice; 2 vocal channels alone, with

no visual cues; and 6 combinations of the three visual and two vocal cues. The segments

representing nonverbal cues were edited via voice content masking. Two types of masking were

used: random splicing and content filtering. Random splicing (Scherer, 1971) entails cutting the

audiotape to be spliced into small segments, rearranged, and reconstructed. Content filtering

(Rogers, Scherer, & Rosenthal, 1971) requires removal of certain frequencies. As a consequence,

the voice sounds distorted and dampened. The test taker’s assignment is to view the film and for

each segment to circle the label that correctly describes the scene enacted in the segment. For

example, the participant has to identify if the actor in the film is expressing jealous rage. The

participant makes this choice from two alternative labels printed on the answer sheet containing
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220 such pairs of descriptions. Each segment is followed by a pause long enough for the decision

to be made and recorded. The total number of points is tallied in the following manner: 0 for

each wrong answer, 1 for each right answer, and 0.5 for each omitted item. High score represents

high sensitivity to nonverbal cues.

Profile of Nonverbal Sensitivity test has been extensively used in exploration of

nonverbal communication. Research demonstrated that this instrument revealed good

psychometric properties (Hall, 2001; Rosenthal, 1979). Test reports indicate adequate temporal

stability (m = 0.69; Rosental et al., 1979) and good internal consistency (KR-20 = 0.86; Hall et

al., 2005). Research involving PONS advocated that individuals scoring high on PONS are more

interpersonally aware than those receiving low scores (Ambady, Hallahan, & Rosenthal, 1995;

Hall & Carter, 1999).

Procedure

Tennis players were contacted and recruited by the principal investigator. The informed

consent form was given to the players before the data collection started. The study involved teams

playing doubles matches. The participants were assigned by the experimenter to form doubles teams

that were similar in terms of members’ doubles tennis skill, and the experience of playing together.

Three matches were played as there was a total of six teams. Once the schedule had been outlined,

the teams were asked to play matches. Matches were pro-sets, a convention within NCAA Division I

tennis, within which the winning team is the first to score eight games with a difference of two; a tie-

break is played if the score is 8-8. Pro-sets comprise between eight (i.e., the score is 8-0) and 17

games (i.e., the score is 9-8, where the winner is determined by a tie-break). For the period of each

match, teams were video and audio taped with the purpose of capturing the verbal communication

within each team.

Following each match, the experimenter distributed the NVQ to the players, and asked them

to complete it. The questionnaires were then collected. Immediately after, the experimenter

transcribed each team’s between-the-point communication using the match video, with an audio

soundtrack, of that team. The members of the respective team were present during the transcription

process, and were asked by the experimenter to clarify any unclear communication that may have

occurred during each break between points. The total communication that occurred during a given

break was termed a communication unit. For each communication unit, information about the current
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match status was recorded, including the current score comprising game and point information, and

whether the team is serving or receiving, and won or lost the point.

Each message within each communication unit was then coded once only as a type of

statement according to a communication typology used in Lausic et al. (in press), which contained

six types: acknowledgement (ACK), action (ACT), emotional (EMO), factual (FAC), non-task

(NTS), and uncertainty statements (UNC). Using the typology, the message “Watch for the wide

serve” was coded an as ACT and following message “Ok” as ACK. The analysis was undertaken

using the DAT (Jeong, 2003). An inter-rater reliability assessment for the coding was conducted by

randomly selecting the communication transcript for one team and having two other researchers

code it. Inter-rater agreement was 95.1% and Cohen’s kappa .88. Kappa values between .81 and 1

indicate “almost perfect” agreement (Landis & Koch, 1977, p. 165).

In addition, players within doubles teams took the PONS test together following the

matches in a dim room containing a television set and a DVD player. Light was adjusted so that

participants could both view the film on the screen with sufficient contrast, and also read their

answer sheets. The PONS test was administered via a film played on the DVD player and shown

on the screen. Participants read the alternatives printed on their answer sheets and recorded their

answers during the pauses that were incorporated into the film. All players were administered the

test at the same time.

Data Analysis

After participants completed the PONS test, the experimenter scored each test by coding

the correct and incorrect test responses. The overall score and sub-scores on the PONS test were

computed by adding the number of correct answers in the various channels, scenes, and affect

quadrants. For each participant, output data spreadsheets were created and overall score

computed by adding up the total number of points earned.

Winning teams’ communications were collapsed to form one “winning team” data set. The

same was carried out for the losing teams to form one “losing team” data set. For both groups, an

analysis was undertaken using the Discussion Analysis Tool (Jeong, 2003), a software program

developed to facilitate the analysis and visualization of discourse patterns in human

communications. In the analysis, statement type frequencies were coded and tabulated. In addition, a

repeated measures multivariate analysis of variance (RM MANOVA) test was used to test for the

differences in communication statements. Finally, z-scores were reported.
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To test the first hypothesis regarding perceived nonverbal communication and PONS scores,

Pearson product-moment correlations (PPMC) was computed between the nonverbal component

score of the NVQ and the PONS total and subcomponent scores across all matches.

To test the second hypothesis regarding perceived verbal communication and PONS scores,

correlations were computed between the PONS total and subcomponent scores and the verbal

component score of the NVQ across all matches.

To test the third hypothesis regarding perceived and actual verbal communications

correlation was computed between the frequencies of recorded communication and the verbal

component score of the NVQ across all matches.

To test the fourth and fifth hypotheses, means of (a) observed and (b) reported verbal

communication by winning and losing teams were compared using RM MANOVA.

To answer the first part of the first research question, ‘profiles’ of responses to the nonverbal

component of the NVQ of winning and losing teams were created by calculating simple means

scores. Winning and loosing mean-scores’ profiles were compared using Multiple Analysis of

Variance (MANOVA) procedure. To answer the second part, ‘profiles’ of recorded communications

of winning and loosing teams were compared through the same procedure.

The second research question was addressed as follows: winning teams’ data were separated

from losing teams’ data (i.e., frequencies and percentages of communication statements) and

contrasted with each other using DAT.

The final research question was be addressed by selecting close games (i.e., games won with

a difference of two points) and comparing verbal communication between the loosing and winning

teams through the same procedures described above.
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CHAPTER 3

RESULTS

Tennis players within their teams were evaluated on nonverbal and verbal

communication by using Nonverbal and Verbal Communication Questionnaire (NVQ), Profile of

Nonverbal Sensitivity test (PONS), and Data Analysis Tool (DAT). The data consisted of NVQ

scores, PONS scores, video and audio recordings of played matches, and post-match transcripts

of communication, which were used to confirm audio recordings during matches. The data

analyses consisted of descriptive statistics, repeated measures multivariate analysis of variance

(RM MANOVA), and pattern analyses via DAT. In the following sections results are reported.

The first part of the results section relates to perceived and actual nonverbal and verbal

communication abilities. Subsequently, differences in nonverbal and verbal communication

abilities comparing winning and losing teams are reported. Finally, differences in actual

communication during close games between winning and losing teams are analyzed. To clarify,

all games won or lost with a minimal difference (i.e., two points) were considered close games.

Communication Abilities

Perceived nonverbal and verbal communication abilities. The first research question

considered perceived verbal and nonverbal communication. Descriptive statistics revealed that

all players reported frequent use of their nonverbal and verbal communication abilities. In regard

to the nonverbal component, all players reported focusing often on visual behaviors (e.g., eye

contact, mutual gaze, one-sided look, eye-gaze, face-gaze, and gaze avoidance), facial

expressions, physical contact (i.e., giving high-fives) and spacing and territoriality during their

match. Pertaining to verbal communication, players reported conveying information by using

mostly action (ACT) and acknowledgement (ACK) statements. Players reported moderate usage

of emotional (EMO), factual (FAC), and uncertainty (UNC) statements. Lastly, players reported

a low practice of using non-task (NTS) statements. Means and standard deviations across

winning and losing teams are reported in Table 2.
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Table 2

Winners’ and Losers’ Mean NVQ Scores in Categories of Nonverbal and Verbal Items (items’
score range: 1-6)

________________________________________________________________________
Winners Losers Total

Communication (n=6) (n=6)

Component of NVQ Mean SD Mean SD Mean SD
________________________________________________________________________

Nonverbal Communication

Hidden Features 4.33 1.37 3.50 .84 3.92 1.16
of Speech

Visual Behaviors 5.50 .84 4.33 .52 4.92 .90

Facial Expressions 5.00 .89 5.00 .00 5.00 .60
Physical contact 5.00 .63 4.67 .52 4.83 .58

Spacing and 5.00 1.26 5.00 .63 5.00 .95
Territoriality

Overall Mean of 4.97 1.03 4.50 .78 4.73 .94
Nonverbal Communication
________________________________________________________________________

Verbal Communication
Communication 5.50 .83 5.00 1.55 5.25 1.21

while Serving

Communication 4.67 .82 4.50 1.22 4.58 1.00
while Receiving

Communication 5.00 1.26 5.17 1.17 5.08 1.16
while Leading

Communication 4.33 1.21 4.83 .98 4.58 1.08

while Losing

ACK statements 5.33 1.03 5.17 1.17 5.25 1.06

ACT statements 5.33 .82 5.00 .89 5.17 .83
EMO statements 4.33 .82 4.00 1.10 4.17 .94

FAC statements 4.16 1.17 3.83 .75 4.00 .95
NTS statements 3.00 1.55 2.83 .98 2.92 1.24

UNC statements 4.33 .82 3.67 .81 4.00 .85
Overall Mean* of 4.78 1.04 4.57 1.16 4.68 1.10

Verbal Communication
_________________________________________________________________________
Note: UNC=uncertainty statement; ACT=action statement; ACK=acknowledgement statement;

FAC=factual statement; NTS=non-task statement; EMO=emotional statement. *Mean value
excluded NTS ratings.
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Actual nonverbal and verbal communication abilities. Players’ PONS result analysis

revealed that players’ scores ranged from 1st to 93rd percentile with a mean value of 36th

percentile. Mean of subscale PONS scores, and their respective percentiles in winning and losing

players’ scores are presented in Table 3. Mean winners’ and losers’ scores were in 50th and 16th

percentile respectively.

Table 3

PONS Scores and Percentiles’ Equivalent of Winning and Losing Players

________________________________________________________________________
Mean PONS Scores Mean PONS Subscale Scores

Teams + Percentiles (%) + Percentiles

Winning Players’ F B FG RS CF

score 171.3 17 15.2 16 12.3 11.2
% 50 50 50 30.8 30.8 30.8

F&RS F&CF B&RS B&CF FG&RS FG&CF

score 18.3 15.3 16 15.2 16.7 18
% 50 15.9 50 50 50 69.2

________________________________________________________________________

Losing Players’ F B FG RS CF
score 157.5 16.5 14.3 14.3 11.8 10.7

% 15.9 50 30.8 6.7 15.9 15.9
F&RS F&CF B&RS B&CF FG&RS FG&CF

score 17.2 15.7 13.2 12.2 15.3 16.3
% 30.8 30.8 6.7 15.9 15.9 30.8

Note: F=face, B=body, FG=face & body (figure), RS=randomized spliced voice, CF=

electronically content-filtered voice.

Scores are interpreted in terms of comparative performance by contrasting the scores to a

norm group (see Rosenthal et al., 1979), which was comprised of several hundred high school

students. Furthermore, a graphic illustration of winners’ and losers scores regarding each of the

11 channels is presented in Figure 2.



35

Winning Teams

0

10

20

30

40

50

60

70

80

90

100

F B

F
G

R
S

C
F

F
/R

S

F
/C

F

B
/R

S

B
/C

F

F
G

/R
S

F
G

/C
F

Channels

P
e
r
c
e
n

ti
le

s

Losing Teams

0

10

20

30

40

50

60

70

80

90

100

F B

F
G

R
S

C
F

F
/R

S

F
/C

F

B
/R

S

B
/C

F

F
G
/R

S

F
G
/C

F

Channels

P
e
rc

e
n
ti
le

s

Overall, players were sensitive to two pure (i.e., face and body) and two mixed channels

(i.e., face/random-spliced voice and figure/content-filtered voice). Pertaining to pure channels,

winners were as sensitive on the face channel as the losers, and more sensitive on remaining four

channels. Winners were also more sensitive to five mixed channels (i.e., face/random-spliced

voice, body/random-spliced voice, body/content filtered voice, figure/random spliced voice, and

figure/content-filtered voice). Losing players were more sensitive to face/content-filtered voice.

The biggest difference between winners and losers were in body/random-spliced voice channel

(i.e., 50th vs. 7th percentile), and in the figure channel (i.e., 31st vs. 7th percentile).

The first hypothesis, related to the first research question testing reported communication,

pertained to what degree reported nonverbal communication and PONS scores correlated. It was

hypothesized that reported nonverbal communication will correlate positively and moderately with

players’ scores on PONS. Linear regression analysis revealed that there was a positive and low

correlation between reported nonverbal communication and PONS scores (r = .27). Also, moderate

correlation was expected between reported verbal and PONS scores. Linear regression analysis

revealed moderate correlation (r =.48) between the two. The association between overall reported

communication and PONS scores resulted in moderate effect (r =.44). Although computations of

Figure 2. Player’s channel percentiles on Profile of Nonverbal Sensitivity.

F = Face, B = Body, FG = Face/Body (Figure), RS = Random-Spliced Voice, CF = Electronically Content-Filtered

Voice, F/RS = Face/Random-Spliced Voice, F/CF = Face/Electronically Content -Filtered Voice, B/RS =

Body/Random-Spliced Voice, B/CF = Body/Electronically Content-Filtered Voice, FG/RS = Figure/Random-Spliced

Voice, FG/CF = Figure/Electronically Content-Filtered Voice.
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Pearson product-moment correlations revealed non-significance, associations between players’

reported scores on NVQ and total PONS scores are presented in Figure 3.
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Figure 3. X-Y plots, linear regressions, and correlations between PONS and reported NVQ (a)

total, (b) nonverbal, and (c) verbal communication for all players.

(a) RepOVcom = 36.086+0.180(PONS)

(b)RepNVcom = 17.425+0.038(PONS)

R = .44

R = .27

R = .48

(c) RepVcom = 18.662+0.142(PONS)
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The second hypothesis required computing correlation between players’ use of verbal

communication during the matches and their PONS’s score. A total of 839 messages were

detected and coded. The frequencies of each of the communication types are presented in 4.

Table 4

Communication Statement Counts (f) and Respective Percentages (p)

________________________________________________________________________

Category Winning Teams Losing Teams Totals

Name Abbr. f p f p f p

________________________________________________________________________

Acknowledgement ACK 76 13.2 25 9.5 101 12.0

Action ACT 198 34.4 74 28.0 272 32.4

Emotional EMO 194 33.7 98 37.1 296 34.8

Factual FAC 88 15.3 39 14.8 127 15.1

Non-task NTS 0 0 12 4.5 12 1.4

Uncertainty UNC 19 3.3 16 6.1 35 4.2

TOTAL 575 100.0 264 100.0 839 100.0

________________________________________________________________________

Note: ACK=acknowledgement statement; ACT=action statement; EMO=emotional statement;

FAC=factual statement; NTS=non-task statement; UNC=uncertainty statement; f = frequencies,
p = percentages.

The EMO statements (e.g., “Let’s go!”) represented 35% of the statements. The ACT

statements, such as “I will serve at his body,” represented 32% of the statements. Moderate

percentages were recorded for FAC and ACK statements (i.e., 15% and 12%, respectively).

Smaller percentages were registered for UNC and NTS statements. Finally the quantity of the

statements used throughout the match per player ranged from 24 to 160.
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It was hypothesized that verbal communication and PONS scores will correlate

moderately and positively. Moderate positive correlation (r = .50) of PONS scores and

frequencies of communication are shown in Figure 4.
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Figure 4. X-Y plot, linear regression, and correlation between PONS total scores and total verbal
communication.

The third hypothesis pertained to the degree reported verbal communication and actual

communication counts correlated in both winning and losing teams. It was hypothesized that

verbal portion of perceived communication will correlate positively and moderately with

players’ total communication. Linear regression analysis revealed that there was a positive non-

significant low correlation between reported verbal communication and total communication (r =

.14), which is presented in Figure 5.

R = .50

COM=-106.27+1.069(PONS)
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Figure 5. X-Y plot, linear regression, and correlation between reported verbal communication
and total verbal communication.

Differences between Winning and Losing Teams.

The fourth hypothesis assumed winning teams would exhibit more verbal communication

during matches than losing teams. The total number of communication statements for the

winning team was 575, while losing team communicated a total of 264 statements (See Table 4).

The opportunity for communication was identical as teams played identical number of points.

However, winning teams communicated more than twice as many statements than the losing

teams. Figure 6 shows communication frequencies of both groups of teams. Winning teams had

higher frequencies of communications in all recorded categories except for the NTS statements,

which winning teams did not use at all. In addition, winning teams used three times as many

ACK statements than the losing teams. Furthermore, winning teams used about two times as

many statements as the losing teams in categories of ACT, EMO, and FAC statements. These

differences are shown in Figure 6.

RepVcom=43.699+.019(Comm)

R = .14
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Figure 6. Average counts of communications’ categories for players in winning and losing teams.

Repeated multivariate analysis of variance (RM MANOVA) was carried out to test

differences between the winning and losing players in counts of communications in each

communication category. Results of the RM MANOVA analysis using Greenhouse-Geisser

(GGss) statistics (sphericity not assumed) revealed significant effects for the outcome (e.g.,

win/loss), SS = 1378.12, F (1,10) = 7.83, p = .02, ηp
2

= 43.9. The effect size indicates that about

44% of the communications' variance was accounted for by the outcome (e.g., win/loss). Results

of between-subject effects revealed that there was a significant (p < .05) difference between

winners and losers in counts of EMO statements, F (1, 10) = 6.15, p = .03. Results also showed a

difference approaching significance between winners and losers in counts of ACT statements, F

(1, 10) = 4.58, p = .06. In addition, the outcome by communication-category interaction tended

toward significant, GGss = 1102.63, F (2.11, 21.08) = 2.81, p = .08, ηp
2 = .22. Calculated ESs for

the win/loss outcome in EMO and ACT communication statement categories were: 0.58 and

0.53, respectively. Finally, winners used 204% more ACK, 176% more ACT, 88% more EMO

statements, 137% more FAC, and 46% more UNC statements per match on average than the

losers. Mean counts of communication categories for winners and losers are presented in Figure

6. Finally, the analysis revealed significant differences in the use of the communication

statements, GGss = 5988.29, F(2.11, 21.08) = 15.27, p = .0001, ηp
2 = .60.
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To test the fifth hypothesis assuming winning players would report more verbal and

nonverbal communication than losing teams, RM MANOVA was carried out to test differences

reported in communication questionnaire (NVQ). Results for the nonverbal part of the reported

communication are reported first, followed by reported verbal portion of communication.

RM MANOVA analysis utilizing GGss statistics showed non-significant effects for the

outcome (e.g., win/loss), SS = 3.27, F (1,10) = 2.62, p = .14, ηp
2

= 2.1. The winning/losing

descriptive statistics were as follows: winning teams’ mean score on the reported nonverbal

component of the NVQ was 12% higher than of losing teams (See Table 2). In addition, winning

teams reported higher use of nonverbal communication in the categories of (a) hidden features of

speech (i.e., 24%), (b) visual behaviors (i.e., 27%), and (c) physical contact (i.e., 7%) in

comparison to losing teams. In the remaining two categories (i.e., facial expressions and

spacing/territoriality) both groups reported equal use. Results of between-subject effects revealed

that there was a significant (p < .05) difference between winners and losers only in reported

visual behaviors, F (1, 10) = 8.45, p = .02, ES = .64. In addition, the outcome by communication

interaction was non-significant, GGss = 3.23, F (2.47, 24.71) = 1.44, p = .26, ηp
2 = .16. Lastly,

analysis revealed significant differences in the use of reported overall nonverbal communication,

GGss = 10.23, F (2.47, 24.71) = 4.54, p = .02, ηp
2 = .31. Mean scores for reported nonverbal

communication categories for winners and losers are presented in Figure 7.
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Figure 7. Mean scores of reported nonverbal communications of winning and losing players.
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To test differences in reported verbal communications between the winning and losing

players as expressed in NVQ, additional RM MANOVA was carried out. Findings employing

GGss statistics showed non-significant effects regarding the outcome (e.g., win/loss), SS = 1.20,

F (1,10) = .40, p =.54, ηp
2 = .04. Furthermore, the outcome by reported verbal communication

interaction was non-significant, GGss = 2.97, F (3.32, 33.22) = .35, p = .81, ηp
2

= .03. Finally,

the analysis revealed significant differences in the use of reported overall verbal communication,

GGss = 60.50, F (3.32, 33.22) = 7.09, p = .001, ηp
2

= .42. Mean scores for reported verbal

communication categories for winners and losers are presented in Figure 8.
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Figure 8. Mean scores of reported verbal communications of winning and losing players.

Winning teams showed 5% higher mean value on the verbal component of the NVQ,

after excluding NTS statements. Also, winning teams reported communicating 10% more while

serving, and 4% more while receiving than the losing teams. Conversely, winning teams reported

that they communicated less while leading and losing (i.e., 3% and 12%, respectively) in

comparison to the losing teams. Considering reported usage of communication statements,

winning teams reported 3% higher use of ACK, 7% of ACT statements, 8% of EMO statements,

9% of FAC statements, and 18% higher use of UNC statements.
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The second research question aimed at the relation between verbal communication and

performance. To address this question, verbal communication between players in each team was

recorded, transcribed, verified, and coded. Subsequently, winning and losing teams’ data was

separated, and then transferred to communication analysis software. Differences in

communication patterns between winning and losing teams are presented in Figure 9. DAT

software was used to generate computed probabilities of communication channels into a

graphical picture representing a bird’s-eye view of communication outcome. The diagram shows

communication patterns, which had higher probability of occurrence with thicker lines.

Conversely, communication patterns that were less likely to happen are represented with thinner

lines.

Statistical analysis generated a total of five patterns that had a significantly higher frequency

of occurrence than expected: ACT→ACK, EMO→ACT, EMO→EMO, FAC→FAC, and 

FAC→UNC. There were two patterns including action statement as either initiating statement or 

response: an action statement followed by acknowledgement and emotional statement followed by

action statement. Furthermore, two patterns contained factual statement as initiating statement:

factual statement followed by either another factual statement or uncertainty. Finally there were two

patterns that included emotional statement as initiating statement: emotional statement followed by

action or another emotional statement. Visual inspection of the diagrams shows that winning and

losing teams had similar tendency for using patterns of communication. However, winning and

losing teams differed in the number of communication patterns. The total number of patterns for the

three winning teams was 311, with a mean of 103.7 patterns per match. The total number of patterns

for the three losing teams during the matches was 104, with a mean of 34.3 messages per match.

Diagrams representing a flow of communication in winning and losing teams are presented in figure

9. Table 5, in which higher z scores indicate a higher probability of occurrence, displays z-scores and

corresponding p- values. The observed probability and frequency statistics of communication

patterns for winning and losing teams are presented in Table 6. Tables 5 and 6 compliment figure 9.
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Figure 9. Communication Event Diagram for Winning and Losing Teams.

The circles depict different events, and the arrows represent transitional probabilities between

communication events. UNC=uncertainty statement; ACT=action statement;
ACK=acknowledgement statement; FAC=factual statement; NTS=non-task statement;

EMO=emotional statement.
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Table 5

Z-scores and Probabilities of Communication Patterns in Winning and Losing Teams

Initiating stat. Subsequent statement Winning Teams Losing Teams

z p z p

ACK → ACK -1.10 0.09 -0.99 0.00
→ ACT 1.36 0.64 2.47 1.00

→ EMO -0.67 0.09 -0.80 0.00
→ FAC 0.39 0.18 -0.63 0.00

→ NTS 0.00 0.00 -0.57 0.00
→ UNC -0.43 0.00 -0.35 0.00

ACT → ACK 10.09 0.59 4.98 0.59

→ ACT -2.54 0.34 -2.41 0.15
→ EMO -3.91 0.05 -0.99 0.11

→ FAC -4.04 0.11 -0.08 0.11
→ NTS -0.01 0.00 -1.21 0.04
→ UNC -1.60 0.00 -1.21 0.00

EMO → ACK -7.39 0.01 -3.78 0.03
→ ACT 2.43 0.53 2.84 0.51

→ EMO 6.01 0.33 4.11 0.38
→ FAC -1.15 0.11 -2.74 0.00

→ NTS -0.01 0.00 -1.08 0.05
→ UNC 1.06 0.03 -0.45 0.03

FAC → ACK -3.97 0.05 -0.67 0.18

→ ACT 0.54 0.47 0.16 0.35
→ EMO -1.21 0.11 -1.36 0.06

→ FAC 4.98 0.34 2.52 0.29
→ NTS 0.00 0.00 -1.47 0.00

→ UNC 1.13 0.03 1.86 0.12
NTS → ACK -0.01 0.00 0.07 0.25

→ ACT -0.01 0.00 -2.10 0.00

→ EMO 0.00 0.00 -1.35 0.00
→ FAC 0.00 0.00 -1.06 0.00

→ NTS 0.00 0.00 6.53 0.75
→ UNC 0.00 0.00 -0.59 0.00

UNC → ACK 2.64 0.50 0.08 0.25
→ ACT -1.90 0.22 -0.67 0.25
→ EMO -1.94 0.00 -1.68 0.00

→ FAC 1.71 0.28 2.51 0.33
→ NTS 0.00 0.00 -0.16 0.08

→ UNC -0.56 0.00 0.86 0.08

Note: UNC=uncertainty statement; ACT=action statement; ACK=acknowledgement statement; FAC=factual

statement; NTS=non-task statement; EMO=emotional statement; (z-score<1.96, alpha<.05)
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Table 6

Transitional Probabilities and Frequencies of Communication Patterns for Winning (A) and
Losing (B) Teams

A Subsequent Statements

Initiating Statement ACK ACT EMO FAC NTS UNC Total

p/f p/f p/f p/f p/f p/f p/f

ACK .09/1 .64/7 .09/1 .18/2 .00/0 .00/0 100% /11
ACT .59/61 .34/35 .05/5 .03/3 .00/0 .00/0 100% /104
EMO .01/1 .53/61 .33/38 .11/13 .00/0 .03/3 100% /116

FAC .05/3 .47/29 .11/7 .34/21 .00/0 .03/2 100% /62
NTS .00/0 .00/0 .00/0 .00/0 .00/0 .00/0 100% /0

UNC .50/9 .22/4 .00/0 .28/5 .00/0 .00/0 100% /18
Total 75 136 51 44 0 5 311

B Subsequent Statements

Initiating Statement ACK ACT EMO FAC NTS UNC Total

p/f p/f p/f p/f p/f p/f

ACK .00/0 1.00/3 .00/0 .00/0 .00/0 .00/0 100% /3
ACT .59/16 .15/4 .11/3 .11/3 .04/1 .00/0 100% /27

EMO .03/1 .51/19 .38/14 .00/0 .05/2 .03/1 100% /37
FAC .18/3 .35/6 .06/1 .29/5 .00/0 .12/2 100% /17
NTS .25/2 .00/0 .00/0 .00/0 .75/6 .00/0 100% /8

UNC .25/3 .25/3 .00/0 .33/4 .08/1 .08/1 100% /12
Total 25 35 18 12 10 4 104

Note: UNC=uncertainty statement; ACT=action statement; ACK=acknowledgement statement;
FAC=factual statement; NTS=non-task statement; EMO=emotional statement;
p/f=percentages/frequencies. Values in bold are higher than expected probability (z-score<1.96,

alpha<.05) by statistical analysis

Statistical analysis including z scores for winning and losing teams generated a total of 9

patterns that had a significantly higher frequency of occurrence than expected. For winning teams,

the expected frequency of occurrence was 8.64 per pattern. For losing teams, the expected value was

2.89 per pattern. These values were obtained by dividing the total number of patterns by the number



47

of all possible patterns (i.e., 36). While expected patterns are based on statistical inferences that

emerge from the assumption that communication sequences have an equal chance to occur, it should

be noted that this assumption does not consist of practical and observable sequence occurrences and

established base-rates.

Among nine significant communication patterns that occurred within the observed doubles

matches, there were five patterns that were used by both winning and losing teams (i.e.,

ACT→ACK, EMO→ACT, EMO→EMO, FAC→FAC, and UNC→FAC). The pattern UNC→ACK

was unique to the winning team, while three patterns (i.e., ACK→ACT, NTS→NTS, and 

FAC→UNC) were only used by the losing teams. To summarize, winning teams had six significant 

communication patterns and losing teams had a total of eight.

Major pattern differences. Visual inspection of the communication diagrams for winning and

losing teams shows that winning teams had a strong tendency for using UNC→ACK (e.g., “Was that 

(serve) good?” → “Yes…he hit the same spot twice”). Diagram related to the losing teams shows

that those teams had a strong affinity for using NTS→NTS (e.g., “He (the opponent) should be 

pegged!” → ”Mighty hawk (mocking the opponent)!”), and ACK→ACT (e.g., “Ok.” → ”Kick it 

(the serve) out wide”) patterns. The observed probability and frequency statistics for initiating and

subsequent statements (i.e., communication patterns) for winning and losing teams are shown in

Table 6.

Secondary pattern differences. Further inspection of communication diagrams for winning

and losing teams reveals that both used a similar quantity of communication patterns. Namely, out of

36 possible patterns, winning teams used 21 communication patterns and losing teams used 23

communication patterns. However, the teams differed in pattern style. Comparison of winning and

losing teams’ transitional probabilities and frequencies, as well as visual comparison of the two

diagrams, shows that the winning teams used higher number of patterns starting with ACK

statements than the losing teams. In contrast, losing teams used higher number of patterns starting

and ending with NTS statements than the winning teams. Also, communication patterns of the

winning teams were more homogeneous (i.e., higher chance of certain patterns) than the patterns of

the losing teams.

Communication within Close Games

The third research question related to what degree verbal communication can distinguish

between winning and losing teams in close games. All teams played a total of 23 close games
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(games won or lost with a minimal difference of two points), which is 61% of all the games.

Winning teams won most of the close games (i.e., 16:7). The observed probability and frequency

statistics of communication patterns of winning teams during won and lost close games are presented

in Table 7, followed by communication diagram in Figure 10.

Table 7

Transitional Probabilities and Frequencies of Communication Patterns of Winning Teams in

Close Games Won (A) and Close Games Lost (B)

A Subsequent Statements

Initiating Statement ACK ACT EMO FAC NTS UNC Total
p/f p/f p/f p/f p/f p/f p/f

ACK .12/1 .62/5 .12/1 .12/1 .00/0 .00/0 100% /8
ACT .47/26 .47/26 .00/0 .05/3 .00/0 .00/0 100% /55

EMO .01/1 .56/39 .30/21 .11/8 .00/0 .01/1 100% /70
FAC .03/1 .62/20 .03/1 .25/8 .00/0 .06/2 100% /32

NTS .00/0 .00/0 .00/0 .00/0 .00/0 .00/0 100% /0
UNC .43/3 .29/2 .00/0 .29/2 .00/0 .00/0 100% /7

Total 32 92 23 22 0 3 172

B Subsequent Statements

Initiating Statement ACK ACT EMO FAC NTS UNC Total
p/f p/f p/f p/f p/f p/f

ACK .00/0 .00/0 .00/0 .00/0 .00/0 .00/0 100% /0
ACT .84/16 .16/3 .00/0 .00/0 .00/0 .00/0 100% /19

EMO .00/0 .47/7 .40/6 .13/2 .00/0 .00/0 100% /15
FAC .06/1 .39/7 .11/2 .44/8 .00/0 .00/0 100% /18
NTS .00/0 .00/0 .00/0 .00/0 .00/0 .00/0 100% /0

UNC .40/2 .20/1 .00/0 .40/2 .00/0 .00/0 100% /5
Total 19 35 8 12 0 0 57

Note: UNC=uncertainty statement; ACT=action statement; ACK=acknowledgement statement;
FAC=factual statement; NTS=non-task statement; EMO=emotional statement;

p/f=percentages/frequencies. Values in bold are higher than expected probability (z-score<1.96,
alpha<.05) by statistical analysis



49

Figure 10. Communication Event Diagram for Winning Teams During Close Games.

The circles depict different events, and the arrows represent transitional probabilities between
communication events. UNC=uncertainty statement; ACT=action statement;

ACK=acknowledgement statement; FAC=factual statement; NTS=non-task statement;
EMO=emotional statement.
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The observed probability and frequency statistics of communication patterns of losing

teams during won and lost close games are presented in Table 8, followed by communication

diagram in Figure 11.

Table 8

Transitional Probabilities and Frequencies of Communication Patterns of Losing Teams in
Close Games Won (A) and Close Games Lost (B)

A Subsequent Statements

Initiating Statement ACK ACT EMO FAC NTS UNC Total
p/f p/f p/f p/f p/f p/f p/f

ACK .00/0 1.00/2 .00/0 .00/0 .00/0 .00/0 100% /2
ACT .75/6 .12/1 .12/1 .00/0 .00/0 .00/0 100% /8

EMO .00/0 .75/6 .25/2 .00/0 .00/0 .00/0 100% /8
FAC .00/0 1.00/2 .00/0 .00/0 .00/0 .00/0 100% /2

NTS 1.00/1 .00/0 .00/0 .00/0 .00/0 .00/0 100% /1
UNC 1.00/2 .00/0 .00/0 .00/0 .00/0 .00/0 100% /2

Total 9 11 3 0 0 0 23

B Subsequent Statements

Initiating Statement ACK ACT EMO FAC NTS UNC Total

p/f p/f p/f p/f p/f p/f

ACK .00/0 1.00/1 .00/0 .00/0 .00/0 .00/0 100% /1
ACT .43/6 .21/3 .07/1 .21/3 .07/1 .00/0 100% /14
EMO .04/1 .40/10 .44/11 .00/0 .08/2 .04/1 100% /25

FAC .23/3 .31/4 .08/1 .23/3 .00/0 .15/2 100% /13
NTS .20/1 .00/0 .00/0 .00/0 .80/4 .00/0 100% /4

UNC .17/1 .50/3 .00/0 .33/2 .00/0 .00/0 100% /6
Total 12 21 13 8 7 3 64

Note: UNC=uncertainty statement; ACT=action statement; ACK=acknowledgement statement;

FAC=factual statement; NTS=non-task statement; EMO=emotional statement;
p/f=percentages/frequencies. Values in bold are higher than expected probability (z-score<1.96,

alpha<.05) by statistical analysis
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Figure 11. Communication Event Diagram for Losing Teams During Close Games.

The circles depict different events, and the arrows represent transitional probabilities between
communication events. UNC=uncertainty statement; ACT=action statement;
ACK=acknowledgement statement; FAC=factual statement; NTS=non-task statement;

EMO=emotional statement.
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Analysis regarding 23 close games showed that winning teams used 229 communication

patterns while losing teams used only 87. Out of 23 games, winning teams won a total of 16.

Losing teams won 7 games or 26% of all close games. Visual inspection of the diagrams

revealed that during winning close games, as opposed to losing close games, winning teams had

a greater propensity for using the following patterns: ACK→ACT, ACT→ACK, UNC→ACK, 

FAC→ACT, and ACT→ACT. When losing close games, winning teams used FAC→FAC 

pattern more frequently in comparison with winning close games. For comparison, probabilities

of all patterns regarding winning teams in close games are displayed in Table 7. In conclusion,

winning teams emerged with twice as many significant patterns when winning versus losing

during close games (i.e., 6 vs. 3).

Losing teams, on the other hand, used less patterns (i.e., 9 vs. 21) in winning compared to

losing close games, therefore making communication more homogeneous. However, the

opportunity for communication was not the same, as teams won seven and lost 16 close games.

Nevertheless, when winning in close games, losing teams had an increased affinity for

ACT→ACK, EMO→ACT, FAC→ACT, NTS→ACK, and UNC→ACK. Probabilities of all 

patterns in losing teams in close games are shown in Table 8. When losing in close games, losing

teams had a tendency using EMO→EMO, FAC→ACK, FAC→FAC, FAC→UNC, and 

NTS→NTS statements. Also, losing teams used UNC→ACT, and UNC→FAC statements when 

losing close games. To summarize, when UNC was communicated first, probability to be

followed by an ACK statements increased during winning close games. However, UNC is

followed by ACT communication during losing close games.

Validation of PONS in Research of Sport Teams

The final research question pertained to whether PONS can be validated in sport settings

research, and furthermore, to what degree PONS scores predict the performance on the court.

Results show that winning players had a higher overall PONS mean percentile score in

comparison to losing players (i.e., 50 vs. 16; See Table 3). Also, winning players had higher

mean percentile PONS scores on 9 out of 11 PONS sub-channels (See Figure 2). Winning

players scored higher on the following PONS subscales: (a) body (50th vs. 31st percentile), (b)

figure (31st vs. 7th percentile), (c) random-spliced voice (31st vs. 16th percentile), (d) content-

filtered voice (31st vs. 16th percentile), (e) face and random-spliced voice (50th vs. 31st
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percentile), (f) body and random-spliced voice (50th vs. 7th percentile), (g) body and content-

filtered voice (50th vs. 16th percentile), (h) figure and random-spliced voice (50th vs. 16th

percentile), and (h) figure and content-filtered voice (69th vs. 16th percentile).

Furthermore, PONS scores correlated moderately (r = .50) with total verbal

communication. Specifically, players with higher scores on the PONS instrument used a greater

number of statements during the match. Moreover, the results pertaining to the fourth hypothesis

(i.e., winning teams would use more communication during matches) revealed that close to half

(i.e., 44%) of the communication variance was accounted for by winning or losing. To conclude,

both the scores on the PONS and the outcome correlated with the amount of verbal

communication during the games. In addition, winning players displayed higher scores on PONS

in 9 out of 11 subscales.
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CHAPTER 4

DISCUSSION

The goal of this study was to delineate perceived and actual nonverbal and verbal

communication behaviors of tennis players. Moreover, the purpose was to find what channels of

nonverbal communication are players attentive to, and what type of verbal communication

players are more likely to use. The final objective was to learn how verbal communication

behaviors and sensitivity to nonverbal communication relate to performance in competitive

tennis.

Intra-team communication through message exchange and processing influences team

performance outcomes (Fiore, Salas, & Cannon-Bowers, 2001). The message exchange may take

place by means of verbal and nonverbal communication. Regardless of the lack of methodical

research on team members’ communication, coaches often recognize communication as a crucial

element in athletic achievement (Connelly & Rotella, 1991; Martens, 1987; Salmela, 1996).

There is evidence to conclude that the amount of communication may separate better performing

teams from inferior ones (Mosier & Chidester, 1991; Orasanu, 1990). Recent research

investigating communication on behavioral level showed that, in addition to quantity, the quality

of communication could distinguish between better and worse performing teams (Lausic,

Tenenbaum, Eccles, Jeong, & Johnson, in press).

In order to supplement verbal communication, humans use nonverbal sources of

information as messages are transferred from one speaker to another. Burgoon and Bacue (2003)

posited that nonverbal skills are robust predictors of achievement in group activities. Moreover,

Goleman (1995, 1998) demonstrated that nonverbal skills discriminate between successful and

not so successful star performers. Despite the fact that the knowledge about verbal and nonverbal

modalities of communication has increased manifold during the last few decades, these

modalities have been studied independently for the most part (LeBaron, 2005).
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To broaden what we know so far about nonverbal and verbal communication, an

integrated approach has been used in this research. Several instruments were incorporated to

assess perceived and actual communication behaviors as follows: video and audio taping players

during their doubles match, nonverbal and verbal questionnaire (NVQ), transcribing each team’s

between-the-point communication in conjunction with Data Analysis Tool (DAT), and Profile of

Nonverbal Sensitivity (PONS). Furthermore, individual’s scores were examined and winning and

losing team scores were compared.

Communication Abilities

Perceived nonverbal and verbal communication abilities. The first research question

pertained to perceived verbal and nonverbal communication. Using NVQ, players’ perceived

nonverbal and verbal communication behaviors were assessed following their doubles match. All

players reported high focus on (a) visual behaviors (i.e., eye contact, mutual gaze, and one sided

look, eye gaze, face gaze, and gaze avoidance), (b) facial expressions (i.e., happiness, surprise,

interest, fear, sadness, anger, and disgust), (c) physical contact, such as clapping hands or giving

high-fives, and (d) spacing and territoriality (i.e., use, structure, and influence of space while

communicating). Ekman and Friesen (1975) advocated that people communicate emotions via

unique facial expression. As emotions can either augment or weaken performance (Hanin, 2000),

it is important to identify them correctly. Therefore, visual behaviors focusing on teammate’s

face provide essential information about emotional state and attitudes of the person being

watched. To be aware of teammate’s emotional state, it is necessary for each player to focus on

the cues, which indicate happiness, sadness, fear, anger, or disgust. Once a player perceives

his/her partner’s emotional condition, he/she can use the most appropriate expression or

statement to maintain or change that particular condition. Finally, the emotion perception skill,

consisting of encoding and decoding abilities, is a central component of emotional intelligence

(Mayer & Salovey, 1997).

Furthermore, touching behaviors or physical contact are perceived by players as

important in communicating during a doubles match. This notion is consistent with previous

research, as touch is regarded as indispensable in relational growth (Nussbaum & Coupland,

2004). Moreover, touch is a crucial characteristic of most relationships, as well as the most

primal type of communication. Related to touching behaviors, as well as to visual behaviors and

facial expression is proxemics. Proxemics relates to interpersonal spacing and controlling
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territoriality (Gordon, Druckman, Rozelle, & Baxter, 2006). Studying proxemics in tennis refers

to how players are using the court in order to communicate with each other. If the distance

between two players on the court is too big, information relating to facial expressions may be

lost, and emotions may be misinterpreted. Also, partner’s visual behaviors may not play a role at

all; if distance increases, player’s eyes become insignificant in monitoring speech and offering

feedback.

Pertaining to verbal communication, players reported frequent use of action and

acknowledgement statements. Communication comprised of both types of statements implies

that planning, in order to be effective, has to be confirmed or acknowledged. By acknowledging

suggested action, both players agree that they will execute a proposed plan.

Actual nonverbal and verbal communication abilities. Players’ PONS scores were

examined and compared. The results indicate that overall, players were particularly sensitive to

pure facial and body channels, channel associated with face combined with random-spliced

voice, and lastly, channel associated with figure combined with content-filtered voice. Players

sensitive to these channels of nonverbal communication may be strongly receptive to cues given

away from their partners via face, body, figure (i.e., face and body combined), and voice. While

emotions such as excitement, joy, and anxiousness can be predictor of performance, they are

displayed via face and body. In addition, excitement may be also being conveyed through

shrillness of voice and fast rate of speech (Druckman et al., 1982). Hence, voice can be used as

an additional source of information communicating excitement, tension, or calmness, either

separately, or in conjunction with facial or body channels.

Relating to PONS scores, several differences between winning and losing players were

evident. First, winners had higher overall mean scores on the PONS instrument. Taken as a

whole, the ability to successfully decode nonverbal cues from multiple channels may help in

interpretation of body language, as well as used as confirmation and disambiguation of verbal

messages, which is important in any task requiring teamwork. Specifically, when body language

deviates from what is being communicated, nonverbal cues are likely to be leading in message

interpretation when they disagree with verbal communication (Borgoon, 1985; Borgoon, Buller,

& Woodall, 1996). Second, pertaining to ‘pure’ channels, winning players demonstrated equal

sensitivity on facial channel and higher sensitivity on four remaining channels to those of losing

players. Furthermore, winning players demonstrated ability to read cues from multitude of
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channels. Sensitivity on multiple channels may be an adaptive mechanism, which evolves as

certain channels become unavailable. For example, when a teammate is turned away, facial cues

are not readily available. Therefore, increased ability to read cues from a body posture may give

some information about partner’s emotional state or excitement level. In addition, notable

difference between winning and losing players was in the figure channel (i.e., combination of

facial and bodily cues). Winning players might be able to process two sets of data (i.e., given

away by face and body) simultaneously and more efficiently, and in shorter period of time than

losing players. To elaborate, the sensitivity to the figure channel, as an extension to sensitivity to

body and face, is perhaps also an adaptive mechanism, which is utilized to read nonverbal cues

faster (i.e., in an effective and proficient way). In team coordination time is often an exclusive

commodity. Players who read cues faster have a greater chance to coordinate the team in a

prompt manner, and therefore increase chances for successful outcome.

Pertaining to ‘mixed’ channels, differences between winning and losing players were

examined. Winning players demonstrated superior sensitivity on all ‘mixed’ channels, with

exception of face/content-filtered voice channel. Although winning players had better or equal

scores on the pure channels of face and content-filtered voice, they scored worse when these two

channels were combined in one mixed channel. The reason for this finding is not well understood

and further research is needed, especially since winning teams had higher scores than losing

teams on the remaining mixed channels comprised of either face or content-filtered voice.

Winning players demonstrated relatively high sensitivity to random-spliced voice while

losing players displayed moderate sensitivity. Random spliced channel assessment reveals one’s

ability to read nonverbal cues through intonation, rhythm, tempo, and loudness without

understanding the words. By focusing on these characteristics of speech, players might get

additional information whether the message expressed by the partner is congruent with their

nonverbal communication. As players are conversing between the points, these cues are readily

available. Additionally, if nonverbal cues deviate from verbal language, the recipient of the

information might be perplexed. In such case, nonverbal cues, such as intonation, tempo, and

rhythm, are likely to be more relevant (Borgoon, Buller, & Woodall, 1996). Finally, winning

players showed higher degree of sensitivity to the channel combining face and random spliced

voice. It is possible that players were sensitive to these two channels as the data are processed by
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two different senses (i.e., vision and hearing), unlike the figure channel as the data from face and

body are being processed by a single sense (i.e., vision).

The first hypothesis, which is linked to first research question in regard to reported

communication, pertained to what degree reported nonverbal communication and PONS scores

correlated in all teams. Results revealed that there was (a) a positive low correlation between

reported nonverbal communication and PONS scores, (b) a positive and moderate correlation

between reported verbal communication and PONS scores, and (c) a positive and moderate

correlation between overall perceived communication, as reported on NVQ, and PONS scores. It

is possible that perception of one’s communication abilities affects actual abilities in reading

nonverbal cues. To elaborate, if player’s awareness of communication deficiency or quality of

communication is increased, the player may put effort towards improvement or maintenance of

these abilities. Overall, results supported this hypothesis to an extent as the positive and

moderate or low correlations were found between NVQ and PONS scores. To conclude, the

perceptions do not always respond to realities, especially when individuals are exposed to

stressful situations, such as competitions; stress can negatively affect perceptions about

communication (McCloskey, Larson, & Knapp, 1971).

The second hypothesis was that players’ use of verbal communication during the matches

would correlate positively and moderately with players’ scores on PONS. Results supported the

hypothesis, as positive and moderate correlations were obtained between the use of verbal

communication and PONS scores. It is possible that because of the greater sensitivity to

nonverbal communication, players are predisposed to decoding additional information on which

they elaborate and problem-solve through increased verbal communication. For instance, if a

player recognizes via partner’s body language that his or her partner’s confidence is low, the

player might say, through encouragement, something in support, and by doing so, increase

partner’s self-belief and poise.

Pertaining to verbal communications, the players in this study indicated that they used

mostly emotional statements. As players are engaged in competitive situation, motivational

messages affecting emotions are a common occurrence. Sometimes, encouragement is more

important than discussing future plans. The second most used statements were action statements.

When teammates have to share resources they must engage in planning. Once the plan is

established, and each player knows his or her part of the task, the likelihood of achieving
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coordination increases. Lastly, lowest usage was recorded for non-task statements. As this type

of statements has no value pertaining to the task at hand, it follows, therefore, that non-task

statements will not be used often. Generally, similar usage of communication was recorded in

Lausic et al.’s (in press) study of female tennis teams.

The third hypothesis assumed that verbal portion of perceived communication would

correlate positively and moderately with players’ quantity of communication. Results did not

support this hypothesis, as they revealed that there was a positive non-significant low correlation

between reported verbal communication and total communication. Players’ perception of the

amount of communication exchanged may not be developed as their perception of the quality of

communication (i.e., related to the first hypothesis, players scores of perceived communication

and PONS scores correlated positively and moderately). Furthermore, anxiety can trigger

perception distortions in communication (McCloskey et al., 1971). This is relevant to players

who might have experienced higher emotional stress following the outcome of the match, during

which perceived communications were collected.

Differences between Winning and Losing Teams

Differences in actual verbal communication. The fourth hypothesis was that winning

teams would exhibit more verbal communication during matches than losing teams. Results

revealed significant effects for the outcome; therefore supporting the hypothesis. Furthermore,

these findings are congruent with previous findings in sport (Lausic et al., in press), and in non-

sport domains (Orasanu, 1990; Foushee & Manos, 1981; Mosier & Chidester). This finding

suggest that better performing teams discussed more frequently than losing teams throughout the

matches, therefore, providing capacity for greater coordination. Related to the hypothesis is the

result that there was a significant difference between players in winning and losing teams in

counts of emotional statements. Emotional support in term of encouragement, empathy,

motivation, and inspiration could affect the mood of the team, and therefore contribute to

performance enhancement. Also related to the hypothesis is the finding that there was a

difference approaching significance between winners and losers in the counts of action

statements. This finding supports results of Bowers et al. (1998), and Lausic et al. (in press)

revealing that better performing teams had more patterns ending with planning statements than

losing teams. The current results imply that more effective teams enhanced planning and spent
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extra time elaborating future plays, which contributed to coordination, and eventually raised

probability for successful outcome.

Differences in reported nonverbal and verbal communication. Finally, it was

hypothesized that winning players would report more verbal and nonverbal communication than

losing teams. No overall significant effect for the outcome (i.e., win/loss) by statements

interaction was found. However, with respect to reported visual behaviors, results of between-

subject effects showed that there was a significant difference between winners and losers (i.e.,

overall means for winners and losers were M = 5.50 and M = 4.33, respectively). Winners

reported using more visual behaviors, such as eye contact and eye-gaze, than the losing players.

Pertaining to the rest of the reported nonverbal communication, results revealed that there were

no significant differences between winners and losers.

Despite the non-significant general effect, differences were found between winners and

losers in reported visual behaviors. Visual behaviors, including eye contact, eye-gaze, face-gaze,

and gaze-avoidance, provide the basis for perceiving majority cues in regard to nonverbal

communication, with exception of hidden features of speech. It can be assumed that winners are

aware of visual behaviors as a mechanism assisting in communication to a higher extent than

losers. Pertaining to the lack of differences for the rest of the reported communication, it is

possible that losers overestimated their abilities of perceived communication. Perceptional

distortion and breakdowns in communication are often caused by emotional stress (McCloskey et

al., 1971). This assertion is particularly relevant to losing players who might have experienced

higher emotional stress, compared to the winning players, following the conclusion of the match

when the data about perceived nonverbal communications were collected.

Major pattern differences. The second research question, which is related to the fourth

hypothesis, pertained to the link between actual verbal communication and performance.

Furthermore, the question is what are the patterns of communication that separate winning teams

from losing teams?

Data of winning and losing teams was separated and analyzed. Analysis revealed that

winning teams demonstrated a strong tendency for using UNC→ACK.  In contrast, losing teams 

had higher probability of utilizing NTS→NTS, and ACK→ACT patterns. These findings have 

several implications. When the UNC→ACK (i.e., uncertainty statement followed by 

acknowledgement) pattern is created and used, an uncertainty statement pertaining to problem
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solving is received and acknowledged, the task solving stops, and further communication takes

place. If the receiver of the message proceeds towards the task solving without recognizing the

uncertainty statement, the sender of the message may, or may not, carry on the plan, and the

situation can ultimately lead to confusion. The finding that winning teams used UNC→ACK

pattern is congruent with past research findings (Bowers et. al., 1998; Lausic et al., in press) on

aircrew communications and communications in tennis doubles.

Conversely, winning teams did not use the NTS→NTS pattern at all. As this pattern was 

comprised of statements not related to task solving, it appeared as worthless for accomplishing

coordination, and finally problem solving. Decisively, the pattern contributed to losing outcome,

and it was used exclusively by less efficient teams.

In addition, analysis of the losing teams’ patterns revealed that ACK→ACT pattern was 

significant. The particular pattern is of significant importance for problem-solving as it signifies

if a problem is acknowledged, action has to be taken to increase a chance of solving the problem

successfully. The reverse version of this particular pattern, ACT→ACK, emerged as a significant 

within both winning and losing teams. Both ACK→ACT and ACT→ACK patterns are of 

tremendous value in achieving coordination because they allow for building Shared mental

models (SMM). SMM is a construct of collective cognition and it has been used to explain

dealings and regulations in communication (Cooke, Salas, Cannon-Bowers, & Stout, 2000;

Ensley & Pearce, 2001, Hinsz, Tindale, & Vollrath, 1997). Also, SMM provides team members

with anticipations of other team actions and plans (Eccles & Tenenbaum, 2004). Although SMM

allow team to function without communication, expert teams still profit from message exchange

in that it allows for developing additional SMM (Cooke, Salas, Kiekel, & Bell, 2004; Ensley &

Pearce, 2001; Orasanu, 1990). In conclusion, patterns ACK→ACT and ACT→ACK incorporate 

(a) planning statements referring to actions and (b) acknowledgments, which in turn guarantee

that planning and related actions are shared.

Secondary pattern differences. The final inspection of communication diagrams for

winning and losing teams revealed similar use of patterns in terms of quantity. Specifically,

winning and losing teams used 21 and 23 communication patterns, respectively. However,

further inspection revealed that diagram of communication patterns of the winning team was

more homogeneous in comparison to the losing team’s diagram. This finding supports the

findings of Kanki, Lozito, and Foushee’s (1989) study of aircrew communications, as well as



62

Lausic et al. (in press) research. In both studies, worse performing crews had more speech

variations, while better performing teams were marked by high rates of predictable patterns

including observation statements, commands, and acknowledgements. The advantages of

homogeneity in message exchange should be taken into account. It seems that consistency in

message exchange provides an advantage to both team members. We hypothesize that this

advantage was the partner’s predictable behavior. Increasing the predictability, the team

expectations improve, and therefore, the coordination of both team members is most likely to be

successful in problem solving.

Communication within Close Games

The third research question pertained to what degree verbal communication can

differentiate between winning and losing teams in close games. In winning close games, winning

teams had an increased tendency for using the subsequent patterns: ACK→ACT, ACT→ACK, 

UNC→ACK, FAC→ACT, and ACT→ACT. Majority of the patterns involve ACT and ACK 

statements providing grounds for better planning and acknowledging future actions, therefore

making sure that the message was received. Additional benefit of using ACT and ACK

statements, as the action is confirmed and shared, is providing grounds for building SMM. In

turn, SMM contribute to coordination (Eccles & Tenenbaum, 2004), and ultimately to

performance. In lost close games, winning teams used FAC→FAC pattern more often in contrast 

to winning close games. During winning close games, winning teams’ tendency is to follow FAC

statement with an ACT statement rather then with another FAC statement. It can be assumed that

because of game’s time constraints using fewer facts before coming up with an action plan

would be more beneficial for problem solving. As each team has only 25 seconds between the

points, elaborating extensively on the facts may not leave enough time for building appropriate

plans. Overall, winning teams emerged with twice as many significant patterns when winning

versus losing during close games. It is possible that smaller amount of patterns point out a

limited capacity to solve problems.

Losing teams’ communication was more homogenous in close games that they won as

they used less patterns (i.e., 9 vs. 21) in comparison to close games that they lost. The inspection

of the diagram of close games won reveals that probabilities of pattern occurrences are higher. It

is possible that consistency of communication provides advantages to team members in terms of

predictable communication behavior. Due to the fact that losing teams, naturally, lost the
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majority of close games (i.e., 7 vs. 16), the amount of communication data entering analysis,

number of points played, and the opportunity for communication was different. Therefore, these

findings have to be interpreted with caution.

Validation of PONS in Research of Sport Teams

The final purpose of this pilot study was to construe weather PONS can be validated in

research of sport teams. The results reveal a low to moderate association between players’

perceived and actual communication abilities, using total PONS and NVQ scores, respectively.

Therefore, results supported hypothesis to some degree. It can be hypothesized that some

players, while completing the NVQ, overestimated their perceived nonverbal and verbal abilities,

which resulted in biased value compared to others. One must be cautioned that if this is a valid

result, it might reveal an uncommon behavior during the process of the study. Finally, the

stressful nature of the competition may distort players’ perceptions about their own

communication (McCloskey et al., 1971).

The results also showed moderate association between PONS scores and frequencies of

communication; therefore supporting the fourth hypothesis. Furthermore, results showed that

winning players demonstrated higher sensitivity on majority of subscales of the PONS

instrument. Thus, actual measures of communication abilities (i.e., PONS and frequencies of

communication), as opposed to introspective measures, can present a comprehensible evaluation

of player’s communication skills. On the other hand, introspective measure might be affected by

a response bias. Such bias can affect the answer in the way players think the questionnaire

directs them to think rather then what they really believe in. Briefly, to validate PONS in the

research of sport teams, additional data must be collected, particularly because the association

between PONS and self-reported measures of communication were unconvincing.

Limitations and Future Research

The number of players involved in this study reduced the scope of its findings. Due to the

small sample of the study, one must cautiously consider conclusions. As a result of a small

sample, the correlations between perceived nonverbal communications and PONS are moderate

at best. A study comprising more subjects will enable identifying outliers on the correlation

scatter plots, and in turn advance the real association between these two methods.
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Also, the analysis involved first order of chains of communications, as opposed to entire

dialogue. Focusing on second, third, or fourth order chains could shed additional light on the role

of team communication.

Another impending limitation was the gender issue. Several studies have found

discrepancies in communication between men and women (Burgoon, 1994; Noller, 1992; Riggio,

1992), namely in encoding and decoding of nonverbal cues. These discrepancies must be studied

thoroughly. Additional limitation was PONS measurement of decoding only. The PONS test

supplies vast data about an individual’s decoding skills, but no information about the encoding

skills. In everyday conversation the persons who are communicating, use these two skills.

Studying message exchange presents a challenge since there is a vast discrepancy in the

nature of research in verbal and nonverbal communication. Research of verbal communication,

as opposed to nonverbal, appears to be straight forward, explicit, obvious, clear, and overt in

recording and data analysis. Research of nonverbal communications, on the other hand, has

numerous obstacles. First, players in the nonverbal portion this research were presented with

fixed sets of stimuli (i.e., PONS movie) outside of their typical environment and deprived of live

interaction. The advantages of this approach included simplicity in determining criteria for

scoring accuracy, and as a result contributed to the reliability of this study. However, there is a

lack of natural, playing environment where teammates interact with each other. However, a

disadvantage of judging nonverbal communication in live interaction is that there is a lack of a

standardized test. A strikingly arduous process would have to include a panel of judges (i.e., to

reduce a possible bias) for the purpose of correctly decoding (i.e., identifying) each encoded

nonverbal communication. Furthermore, correct decoding is a function of (a) sender’s precision

in encoding of what has to be communicated, and (b) receiver’s ability to effectively decode

what was being communicated. Combining these challenges with the fluctuations in sport

environment (i.e., players in motion), it is evident that encoding and decoding nonverbal

behaviors presents a demanding task.

This study is an effort to bridge the methodological difficulties of verbal and nonverbal

communication, and, as such, contributes to the advancement of team SMM in the field. The

approach is original in the sense that it investigates both perceived and actual communication in

verbal and nonverbal domain.
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Future research should be devoted to study discrepancies between actual and perceived

communications. As noted previously, perceptions can be distorted due to the raised stress levels

that affect anxiety. However, no anxiety measures were used in the study to address possible

anxiety levels and its effect on verbal and nonverbal communications. Also, nonverbal

communication instrument, which reflects the real world of sport, should be developed. For

example, a standardized test similar to PONS with advanced use of computer-generated

environment could provide test takers with natural settings (i.e., actors in tennis outfit on a tennis

court). This line of research could be taken further to investigate the effect of context on reading

nonverbal cues. For example, are the nonverbal cues more salient in a novel setting or the setting

to which test taker is accustomed? Furthermore, in professional team sports, athletes often

collaborate with teammates of diverse cultural origins. For a sender and a receiver in a

communication channel, the complete command of foreign teammate’s native tongue represents

a challenge. Research should explore the extent to which athletes rely on reading nonverbal cues

in such situations. It should further investigate universal behaviors pertaining to nonverbal

communication in sports. Finally, investigating players in the professional rank, as well as

beginner and intermediate athletes in different sports is of further challenge to researchers in this

field.

Future research should examine sensitivity to channels of nonverbal behavior not

incorporated in the PONS test. For example, additional nonverbal behaviors include proxemics

and touching (Knapp, 1972). Such efforts must consider encoding measures as well. Encoding

takes place as often as decoding, as communication requires simultaneous mastery of both skills.

Individual differences in encoding emotions should be studied with respect to skill-level in order

to probe expressiveness or encoding skills.
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APPENDIX A

NONVERBAL AND VERBAL QUESTIONNAIRE

State Questionnaire: A study of perceived nonverbal communication in college tennis play.

Research questions:
1. What are the channels/categories of nonverbal communication that tennis doubles players

are attentive to?
RQ1:

Please circle how often, while communicating with your partner during the game, you pay
attention to:

I-1 Hidden features of speech (e.g., voice pitch, volume, frequency, pauses, filled pauses,
and speech rate)

Never Seldom Sometimes Frequently Almost always Always

1 2 3 4 5 6

I-2 Visual behaviors (e.g., eye contact, mutual gaze, one-sided look, eye-gaze, face-gaze,
and gaze avoidance)

Never Seldom Sometimes Frequently Almost always Always
1 2 3 4 5 6

I-3 Facial expressions (e.g., happiness, sadness, surprise, fear, anger, and disgust)

Never Seldom Sometimes Frequently Almost always Always
1 2 3 4 5 6

I-4 Between-the-person spacing and territoriality (e.g., being very close and talking)

Never Seldom Sometimes Frequently Almost always Always

1 2 3 4 5 6

I-5 Physical contact, such as touching (e.g., patting on the shoulder, giving high fives,
clapping)

Never Seldom Sometimes Frequently Almost always Always
1 2 3 4 5 6



67

I-6 Rank-order by importance (1 being the least important, 5 being the most important)

all channels of nonverbal communication to which you pay attention:
_____ Hidden Features of Speech

_____ Visual Behaviors
_____ Facial Expressions
_____ Physical Contact

_____ Spacing

State Questionnaire: A study of verbal communication in college tennis play.
Research questions:

1. A) How much doubles tennis players use verbal communication (i.e., statement
frequency)?

B) What is the quality of verbal communication (i.e., type of patterns used)?

RQ 1A :

To what degree did you communicate with your partner during this match when your team:

I-1A Served:
Never Seldom Sometimes Frequently Almost always Always
1 2 3 4 5 6

I-2A Returned:

Never Seldom Sometimes Frequently Almost always Always
1 2 3 4 5 6

I-A3 Led (was ahead):

Never Seldom Sometimes Frequently Almost always Always
1 2 3 4 5 6

I-A4 Was losing (was behind):
Never Seldom Sometimes Frequently Almost always Always

1 2 3 4 5 6
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RQ 1B:
Please circle how often, while communicating with your partner, you expressed:

I-1B Action/planning statements (e.g., “Can you serve a kick serve to his backhand?”).

Never Seldom Sometimes Frequently Almost always Always
1 2 3 4 5 6

I-2B Acknowledgement (e.g., “Yes” or “Ok”).

Never Seldom Sometimes Frequently Almost always Always

1 2 3 4 5 6

I-3B Factual statement - Related to events or circumstances based on personal or team

experience (e.g., “He has a great forehand” or “It is very windy”).

Never Seldom Sometimes Frequently Almost always Always
1 2 3 4 5 6

I-4B Non-task statement - Statement not related to team task (e.g., “I need to change my

shirt”).
Never Seldom Sometimes Frequently Almost always Always

1 2 3 4 5 6

I-5B Emotional statement - Statement expressing sentiment, mood, or reaction (e.g., “I feel
anxious”), or motivation offering inspiration and drive (e.g., “Come on, you can do it!”).

Never Seldom Sometimes Frequently Almost always Always
1 2 3 4 5 6

I-6B Uncertainty statement – Indirect or direct questions (e.g., “ Do you want me to return
crosscourt?”).

Never Seldom Sometimes Frequently Almost always Always
1 2 3 4 5 6

I-7B Rank-order by importance (1 being the least used, 6 being the most used type of
statement):

____Action planning

____Acknowledgement
____Factual statement

____Non-task statement
____Emotional statement
____Uncertainty statement
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APPENDIX B

INFORMED CONSENT LETTER

I freely and without coercion (no penalty for no-partaking), consent to participate in the research study

entitled “Communicating effectively: Exploring verbal and nonverbal behavior and how they affect team

coordination.” Refusal to participate in this study will in no way affect my standing on the tennis team or the other

activities related to the tennis program at FSU. This research is supported by Coach Hultquist.

This research is being carried out by Domagoj Lausic, a Ph.D. student in the Department of Educational

Psychology and Learning systems at Florida State University. The purpose of the research is to study

communication styles during a tennis match across the points and look how they relate to outcome. In addition the

research will analyze accuracy of nonverbal communication and the patterns of communication and measure if any

are related to positive outcomes. I understand that I have to be 18 years of age or older to participate in this study.

I understand that I will play one eight game pro-set tennis match, which will be audio and video taped (to

verify that communication was followed either by winning or losing a point; taping also secures audio and video

information – when and what was said). In addition I will spend time to verify if the record of communication to my

perceived communication. Finally, I will spend time taking Profile of Nonverbal Sensitivity (PONS) test which

includes watching a film and making choices about the scenes in the film segments. The time spent playing will be

approximately forty-five minutes, time spent on verification will be about one hour, time spent on PONS test will be

forty-five minutes, and five minutes will be spent on debriefing. I understand that there are no foreseeable physical

or psychological risks due to my participation in this study. I understand benefits of this study may include learning

awareness about communication styles, which could affect my performance.

I understand that the researcher will maintain confidentiality to the extent allowed by the law. The

researcher will do so by keeping data in a locked cabinet, identifying participants by a code name, and destroying

any lists that contain identifying materials. I therefore understand that my name will not appear on any of the results.

No individual responses will be reported. Only group findings will be reported. I understand that I will be video and

audio tape recorded. The tapes will be kept by the researcher in a locked filing cabinet at room 224 in the Stone

Building on the FSU campus and only he will have the access to and be permitted to watch the video tapes and

review other data. Tapes, transcripts, and any other written material will be destroyed by May 1st 2008.

I understand that my consent and participation can be withdrawn from the study at any time without any

prejudice or penalty. I have been given the opportunity to ask and have any questions or concerns I may have

concerning my participation in this study answered. I understand that I may contact Domagoj Lausic at (704) 649-

7635 or his supervisor in sport psychology in the Department of Educational Psychology and Learning Systems, Dr.

Gershon Tenenbaum (850) 644-8791, if I have any concerns or further questions concerning this research. If I have

any questions about my rights or participation in this study, I can contact the chair of the Human Subjects

Committee, Institutional Review Board at (850) 644-8673. I also understand I will be offered the final results upon

completion of this study.

I have read and understand this consent form.

___________________________________ ______________________________

Participant’s Signature Date
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APPENDIX C

IRB APPROVAL

Office of the Vice President For Research

Human Subjects Committee
Tallahassee, Florida 32306-2742
(850) 644-8673 . FAX (850) 644-4392

APPROVAL MEMORANDUM

Date: 12/12/2007

To: Domagoj Lausic

Address: 2000 N Meridian Rd #319 Tallahassee, FL 32303
Dept.: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS

From: Thomas L. Jacobson, Chair

Re: Use of Human Subjects in Research

COMMUNICATING EFFECTIVELY: EXPLORING VERBAL AND NONVERBAL
BEHAVIOR AND HOW THEY AFFECT TEAM COORDINATION

The application that you submitted to this office in regard to the use of human subjects in the
proposal referenced above have been reviewed by the Secretary, the Chair, and two members of

the Human Subjects Committee. Your project is determined to be Expedited per 45 CFR §
46.110(7) and has been approved by an expedited review process.

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to
weigh the risk to the human participants and the aspects of the proposal related to potential risk

and benefit. This approval does not replace any departmental or other approvals, which may be
required.

If you submitted a proposed consent form with your application, the approved stamped consent

form is attached to this approval notice. Only the stamped version of the consent form may be
used in recruiting research subjects.

If the project has not been completed by 12/10/2008 you must request a renewal of approval for
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your
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expiration date; however, it is your responsibility as the Principal Investigator to timely request
renewal of your approval from the Committee.

You are advised that any change in protocol for this project must be reviewed and approved by

the Committee prior to implementation of the proposed change in the protocol. A protocol
change/amendment form is required to be submitted for approval by the Committee. In addition,
federal regulations require that the Principal Investigator promptly report, in writing any

unanticipated problems or adverse events involving risks to research subjects or others.

By copy of this memorandum, the Chair of your department and/or your major professor is
reminded that he/she is responsible for being informed concerning research projects involving

human subjects in the department, and should review protocols as often as needed to insure that
the project is being conducted in compliance with our institution and with DHHS regulations.

This institution has an Assurance on file with the Office for Human Research Protection. The
Assurance Number is IRB00000446.

Cc: Gershon Tenenbaum, Advisor

HSC No. 2007.781
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