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ABSTRACT 

 

 

 

 

The present study examined the concept of intra-team communication, which engages 

two or more individuals in a message exchange. In this process the sender transmits ideas, 

knowledge, and thoughts to the receiving party, either a teammate or a team, via explicit (verbal) 

or implicit (nonverbal) channels. Since the team communication influences performance 

outcome (Fiore et al., 2001), the current study observed differences between more effective and 

less effective tennis teams in the game of doubles by inspecting communication patterns and 

counting message exchanges. 

Participants consisted of high skill players from NCAA Division I Florida State Women’s 

Tennis Team. They were involved in a competition condition where one doubles team contended 

against another. The matches were video and audio taped in order to capture communication that 

took place between and during the points. Following the matches, the participants were 

interviewed, so that remaining communication, which was not entirely captured during taping, 

could be revealed and data triangulated. To analyze communication data, Data Analysis Tool 

software (Jeong, 2003) was used. 

The results indicated that better performing teams used certain patterns more frequently 

(Action statement → Action statement, Uncertainty statement → Acknowledgement, and Factual 

statement → Action statement) than the worse performing teams. In addition, worse performing 

teams showed greater tendency towards using Non-task statement → Non-task statement pattern 

than the winning teams. This indicates that winning teams showed more capacity for problem 

solving and coordination than the losing teams.  

Also, winning teams were characterized by using ten significant patterns, while losing 

teams used only four. Besides, winning teams communicated twice as much than the losing 

teams. This finding is consistent with the previous research by Orasanu (1990) and Mosier and 

Chidester (1991).  
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Although teams differed in the quality of communication patterns used, the quantity of 

types of patterns used was similar (i.e., both teams used about 20 patterns out of possible 36). 

However, winning teams emerged with higher number of significant patterns (i.e., ten versus 

four). Furthermore, winning teams used remaining nonsignificant patterns sparingly. In contrast, 

losing teams used all communication patterns equally and only four emerged as significant. 

Moreover, visual inspection of the communication diagrams confirmed that overall 

communication patterns of winning teams, in comparison to losing teams, created more 

homogeneous model of communication, making message exchange more predictable and hence 

advantageous in communication process. Finally, the overall results showed that most of the 

communication was comprised of emotional statements (i.e., more than a half) and action 

statements (i.e., more than a quarter).  

While this study confirms some of the findings of the previous research, additional 

research is needed to explain additional models of communication, nonverbal communication, 

and types of communication in relation to the task at hand (i.e., how does the type of task, for 

example, proactive or reactive, affect communication). Additionally, future research should be 

directed towards certain patterns and their beneficial values at various stages of competition. 
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CHAPTER I 

INTRODUCTION 

 

 

 

 

Consider the following scenario including players of a doubles team serving in a 

tennis match: to play an effective point, the team has to decide where in the service box 

the server will deliver. Based on the placement and spin of the serve, the receiver from 

the opposing team has a certain number of options. In order to optimally cover the court, 

the serving team must prepare for each of the possible responses from the receiver. This 

is a typical problem that the serving team can solve by communication. If the team does 

not make an attempt to disentangle the problem by finding a solution, the outcome is 

often left to chance. As a consequence, the teammates are more likely to waste their 

effort and possibly lose the point. Therefore, the communication, as a part of the 

teamwork, can have an impact on a team’s performance and the outcome of the match.  

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

materialized as a vital research area over the past two decades, namely in industrial 

organizational (IO) field. Several studies examined communication and other teamwork 

aspects of aircrew performance (Bowers, Jentsch, Salas, & Braun, 1998). Nevertheless, 

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

sports. However, the processes regarding the team communication have not been fully 

understood. Moreover, the psychologists and cognitive scientists in the domain of sport 

studied communication as it relates to leadership, motivation, principles of feedback, and 

conflict resolution (Anshel, 1994; Connelly & Rotella, 1991; Orlick 1986). It follows 

that, communication in sports, as it relates to teamwork, has not been investigated 

thoroughly.  

The purpose of this study was to closely examine different methods and patterns 

of intra-team communication between doubles-partners in the sport of tennis. To 
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illuminate the area of team communication, we assessed differences in verbal and 

nonverbal communication between successful and unsuccessful tennis teams. To ensure 

that certain types of communication were captured, video film and soundtrack recording 

procedure was utilized in addition to verifying the recorded and transcribed data with the 

players. We believed that using these methods of documenting communication brought a 

more constructive direction in research than traditional recording routines.  
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CHAPTER II 

LITERATURE REVIEW 

 

 

 

 

The following review of literature focuses on empirical research on team 

communication in sport, and for the most part in industrial organizational (IO) domains. 

The review furthermore elaborates on the nature of the communication process, and 

offers a conceptual framework from which research questions were derived as well as a 

methodology to answer them. 

Major Concepts in Communication Research 

Studies in IO domains have indicated that teams can be considered as information 

processing units (Hinsz, Tindale, & Volrath, 1997). Information delivery and processing 

with this unit (i.e., communication between the team members) determines performance 

outcomes (Fiore, Salas, & Cannon-Bowers, 2001). Communication is defined as a 

process, which involves sending (encoding), receiving, and interpreting (decoding) 

messages through an array of sensory channels (Harris & Harris, 1984). In a relatively 

old survey of various journals and publications, Dance and Larson (1976) found over 120 

definitions of the term “communication”. The American Heritage Dictionary (1983) 

definition of the term is “an act of imparting or transmitting ideas, information, 

knowledge, thoughts, and/or feelings by means of written or verbal messages.” Anderson 

(1959) defined communication as “the process by which we understand others and in turn 

endeavor to be understood by them. It is dynamic, constantly changing and shifting in 

response to the total situation” (p. 5). Although athletes, coaches, and sport psychologists 

emphasize the value of communication in teams, systematic research on team sports is 

missing (Anshel, 1994; Connelly & Rotella, 1991; Harris & Harris, 1984; Martens, 

1987), and even ambiguous, as described by Yukelson (1993). In spite of this, 

communication is repeatedly recognized as an important element in athletic 
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accomplishment (Connelly & Rotella, 1991; Harris & Harris, 1984; Martens, 1987; 

Orlick, 1986; Pate, McClenaghan, & Rotella, 1984; Salmela, 1996).  

Fiore et al. (2001) posited that intra-team communication influences teams’ 

performance outcome. During the last decade a number of researchers have tried to 

identify the role of communication and the relationship between team processes and their 

end results. To clarify, communication process represents a link between team 

performances and shared mental models (Kilimoski & Mohammed, 1994). Shared mental 

models are described as cognitive constructs that provide team members with 

anticipations of other team members’ actions, and therefore facilitate team members to 

combine their functions in a timely manner (Wittenbaum, Vaughan, & Stasser, 1998; 

Eccles & Tenenbaum, in press). Moreover, those constructs need to be attained before or 

during the team’s performance for team coordination to be enhanced. The most 

significant contribution of shared mental models to accomplish team coordination is the 

generation of expectations (Cannon-Bowers, Salas, & Converse, 1993). Cannon-Bowers 

et al. (1993) proposed that well synchronized teams construct shared mental models in 

order to coordinate their actions following anticipation of each other’s movements. 

Additional research advocated that team processes are most likely to be affected by 

shared mental models via means of communication (Kraiger & Wenzel, 1997).  

A recent line of research examined the link between shared mental models and 

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

shared mental models offer a clarification of how effective teams apply communication 

strategies. Teams which grow greater shared anticipations communicate efficiently and 

reach better performance overall. Similarly, Stout et al. (1999) implied that creating 

shared mental models represents a vital instrument for accomplishment of successful 

communication as well as improved performance. This study looks at communication 

because it reflects and affects shared mental models. 

To conclude the discussion of shared mental models, Stout, Cannon-Bowers, and 

Salas (1996) proposed that the mode of operation for shared mental models relates to task 

demands. In particular, if the task circumstances allow free communication, shared 

mental models will be less valuable. Since teammates can discuss future moves, the task 

situation does not rely on preexisting knowledge (Mathieu, Goodwin, Heffner, Salas, & 
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Cannon-Bowers, 2000). Conversely, if the team members cannot engage in message 

exchange (i.e., when strategizing is not possible), shared mental models will carry a 

significant role. 

Intra-team communication is interpersonal and involves at least two people and a 

meaningful message exchange in which a sender intends to influence the response of a 

person or a team (Weinberg & Gould, 1995). The message can be transmitted through 

implicit or explicit channels. The shared information in explicit type of communication is 

verbal, open, unambiguous, precise, and clear. Conversely, in implicit communication the 

information conveyed is nonverbal, hidden, covert, unexplained, and sometimes, not 

obvious to the casual observer, but still understood between the team members depending 

on their knowledge. In particular, nonverbal communication is subtle, yet critical in 

obtaining information. Indeed, as much as 50% to over 70% of human communication is 

not verbal (Martens, 1987; Mehrabian, 1968; Weinberg & Gould, 1995). Beyond that, 

nonverbal cues are likely to be more salient when they disagree with verbal 

communication (Borgoon, 1985; Borgoon, Buller, & Woodall, 1996). Hence, this mode 

of message exchange should be examined. 

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. This finding implies that the slower speed of 

problem-identification does not always lead to slow task solving. Bowers, Jentsch, Salas, 

and Brown (1998) suggested that more 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) 
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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 (in press) argued that most favorable amount of communication depends 

on the task and context characteristics. Functioning on unstructured tasks seems to profit 

from 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).  

Additional line of research recommends that the temporal sequence of 

communications should be considered. The results by Kanki and her colleagues pointed 

out that speaker patterns discriminated 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 communication could be 

improved through standardization.  

To analyze group communication patterns, the domain of computer-mediated 

communication (CMC) research (i.e., research studying the method of using computers to 

improve communication between students and teachers) has frequently employed content 

analysis. Accordingly, the focus of CMC research is the content of messages in relation 

to performance. On the whole, studying the content and relations between messages is the 

key to the recognition of communication and team processes (Jeong, 2003). In order to 

identify communication patterns, Jeong (2003) utilized software called Discussion 

Analysis Tool (DAT). DAT was developed to measure and describe communications 

events. It is based on the sequential analysis method proposed by Bakeman and Quera 

(1995), and Bakeman and Gottman (1997), to effectively study patterns among messages. 

The method supports content analysis of the messages and measures message sequences 

as well as transitional probabilities in order to assess how likely specific responses follow 

specific types of messages. 
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To effectively utilize DAT, communications have to be broken into respective 

categories. From a grounded theory perspective, which is inductively generated from 

fieldwork through observations, the prior analysis of communication data yielded in 

initial ten categories. Six categories (i.e., uncertainty statements, action statements, 

planning statements, factual statements, non-task statements, and acknowledgements) are 

adopted from Bowers et al. (1998) study, while e`xperience statement category is 

accepted from Jeong’s (2003) study that proposed twelve categories and examined 

communication focusing on online discussion.  In the systematic analysis of discussion 

transcripts, we collapsed several categories into single categories in order for categories 

to be mutually exclusive, and that every message can fit into only one category. The final 

six categories are: (a) uncertainty statements (UNC), which are comprised of direct and 

indirect questions, (b) action statements (ACT), which require a particular team member 

to plan and execute a specific action, (c) acknowledgments (ACK), which include 

responses following uncertainty or action statements, (d) factual statements (FAC), which 

include verbalized and/or readily observable realities of the environment, and experiences 

relating to events based on personal or team knowledge, (e) non-task related statements 

(NTS), and (f) emotional/motivational statements (EMO; i.e., communicating inspiration 

or drive) as well as emotional statements, which express sentiment, mood, or reaction. 

Thereupon, the methodology of the present study will be guided by the above presented 

categorization.  

Application of Communication to Team Sports 

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

the 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 acquire knowledge (via communication) 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 points out (1993), communication 
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influences team processes, motivation, concentration, strategy, skill acquisition, attitudes, 

feelings, and behavior. The knowledge gained in the area of 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). Besides, communication may carry more than one function at the same 

time. For example, a tennis player can inform and motivate his or her doubles-partner 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. 

Effectiveness of communication depends on six constituencies in the 

communication process (Martens, 1987): (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. Moreover, Martens (1987) speculated about 

sources of communication problems, which can occur anywhere between the six parts of 

the communication process. Those 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 can be created by cheering fans (physical noise), as well as the 
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context of the previous point in the game (psychological noise), which can equally 

disrupt communication process.  

Application of Communication in Tennis  

The sport of tennis, not a well-structured task, is characterized by a considerable 

amount 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 example of effective communication is visible in situation in 

which two tennis players, working as a doubles team, pay attention to each other in order 

to communicate their court coverage. Communication between doubles-partners often 

starts before a game (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. Tennis rules stipulate that the team 

has 25 seconds to get ready 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). The 

net player usually uses hand signals behind his/her back. This mode of communication is 

implicit, obscure to the casual bystander, unspoken, but understood between the team 

members. 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. 

Communication also occurs when the opposing team is receiving. For example, two 

players often discuss whether the serve receiver is returning the serve down the line or 

crosscourt, so that his or her partner can plan the movement accordingly. Furthermore, 

doubles tennis players communicate during points as well. For example, when a lob is 

being placed over a player, that player communicates to his/her partner about retrieving 

his/her own lob, or conveys his/her partner to follow the ball. In this scenario, the 

communication has to be particularly effective, since there is very little time for the 

decision-making. 
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Purpose of the Study   

The purpose of the study was to establish the relationship between 

communication patterns and performance in tennis doubles-teams. To our knowledge, 

this study is the first of its kind in the sport environment, and hence it is exploratory in 

nature. 

Verbal and nonverbal data were coded from the video and audio recordings of 

performance with the goal of identifying which communication patterns differentiate 

more successful from less successful teams. The data was considered as interactive 

sequences of communication occurrences in which an utterance from one team member 

was considered in the context of the other team member’s prior and later communication. 

DAT software was used to compute probabilities between communication events to 

address the following research questions: 

1. Which patterns of communication (two utterance sequences) are most 

likely to occur in problem solving situation in the game of doubles? For 

instance, what is the probability of uncertainty statement being followed 

by action statement or no statement at all? Are patterns like this one 

statistically significant and contribute to effective problem solving and 

ultimately performance? 

2. Which patterns discriminate more effective team crews than less 

effective crews? Do teams whose patterns are marked with action 

statements, as opposed to acknowledgements, solve problems more 

effectively? Are those teams more likely to improve performance? 

Also, do more effective teams have a higher frequency of nonverbal 

communication? Furthermore, which statements are more likely follow, 

for example, factual statements? Which communication events will 

attract the most responses and what are the implications that these 

findings have on communication strategies in sports? 
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CHAPTER III 

METHOD 

 

 

 

 

Participants 

Female players from the Florida State University, Division I Women’s Tennis 

team (N = 10) voluntarily participated in the study. Ten players formed a total of five 

doubles teams. Players’ ages ranged from 19 to 23 years (M = 21.20, SD = 1.23). Two 

players had individual rankings (i.e., 34
th

 and 49
th

) and the team was ranked 27
th

 by 

NCAA. All players were considered to be skilled in tennis and have had extensive 

competing records in the game of doubles. The players had multiple playing experiences 

with their partners, which included practicing and match playing during the previous nine 

months. 

Coding Variables 

As a result of a grounded theory approach, the final research data yielded in 

identification of six categories of communication (Table 1). The identified categories 

were used in the communication coding procedure. Each message, such as a sentence or 

expression, was coded by the coder/researcher according to its identified meaning as one 

of the six categories. If the message was not heard or understood by the coder while 

watching and listening to video tape (i.e., for example, when players communicated using 

specific tennis terminology), the coder asked players for the meaning of the message. The 

“unit of meaning” served as the unit of analysis (Henry, 1992). For example, a sentence 

saying, “Yes, you can serve to returner’s forehand side” was coded as an 

acknowledgement. Non-verbal messages, including handclaps and high-fives, were 

categorized as emotional statements.  
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Table 1 

Communication Categories in Coding System 

_______________________________________________________________________ 

 

Uncertainty statement (UNC)  Comprised of direct and indirect questions (e.g., 

“Do you want me to return crosscourt”?) 

Action statement (ACT)  Statement expressing preferred course of action or a 

plan (e.g., “Place a slice serve into his body.”) 

Acknowledgement (ACK)   Statement and/or short response following 

uncertainty or action statements (e.g., “Yes” or “OK.”) 

Factual statement (FAC)  Statement that verbalizes readily observable 

realities (e.g., “The wind is horrible”) or statement relating 

to events or circumstances based on personal or team 

experiences (e.g., “I played against her last season and she 

struggled with volleys.”) 

Non-task statement (NTS)  Statement not related to team task (e.g., “I have to 

change my shirt.”) 

Emotional statement (EMO)  Statement expressing sentiment, mood, or reaction 

(e.g., “I feel anxious”) or motivation offering inspiration, 

drive, or creating impulse on teammate (e.g., “Come on, 

you can do it”!) 

  Gestures including handclaps, high-fives, and taps 

on shoulder 

________________________________________________________________________ 

 

 

 

 

A total of 654 messages were observed and coded into six categories. Ten 

categories were established during the preliminary study: UNC, ACT, ACK, FAC, NTS, 

EMO, planning, experience, response, and motivational. In the subsequent systematic 

analysis of the data, four pairs of categories were collapsed into four single categories: 

ACT and planning statements were collapsed into ACT category; ACK and responses 

clustered into ACK category; experiences and FAC statements were folded into FAC 

category; and lastly, EMO and motivational statements were collapsed into EMO 

category. Collapsing two categories into a single category was done while satisfying the 

following rules: (a) categories have to be mutually exclusive, and (b) every message can 

fit into only one category. For example, the raters were ambiguous whether to fit the 

statement, “let’s serve to her body” into planning statements or action statements 

category. Finally, six communication categories were comprised from the aggregated 
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four types of statements, ACT, ACK, FAC, and EMO, and the remaining two categories, 

UNC and NTS statements. 

Two independent raters categorized the statements and inter-coder reliability was 

estimated by agreement-rate between the two raters. Inter-coder agreement was 95.1% 

for six categories and Cohen’s (1960) kappa was .88.  Since kappa values between .81 

and 1 indicate “almost perfect” agreement (Landis & Koch, 1977), consensus regarding 

communication statements coding was strong. The communication codes were in verbal 

and non-verbal form. While every verbal message was coded into one of six categories, 

non-verbal messages, such as hand claps or taps on shoulder with an emotional and/or 

motivational meaning such as “come on partner!” were always coded into EMO category. 

Apparatus 

The study involved videotaping and audiotaping all the participants throughout 

entire sets of games. In the tennis doubles competition condition, the participants played 

eight-game pro-sets by the rules of NCAA Division I tennis rules (i.e., the winner is the 

first team that scores eight games with the difference of two; the teams proceed to a tie-

break if the score is 8-8). A pro-set can last anywhere from eight (i.e., the score is 8-0) to 

seventeen games (i.e., the score is 9-8 where the winner is determined by the tie-break). 

Participants were familiar with the scoring rules.  

Procedure 

The study consisted of participants engaging in doubles competitions. They were 

later involved in data verification through triangulation (i.e., a procedure of cross-

validating by referring to different sources: video, audio, and interview data) in order to 

match participants’ perceived communication to transcribed communication. Before 

taking part in the study, participants were asked to sign a consent from, which stated the 

purpose of the study and their participation. Subsequently they were familiarized with the 

procedure and allowed five minutes for warm-up.  

The study took place at the Florida State University varsity tennis courts, where 

the participants prepare throughout the season for their dual matches (i.e., against other 

university teams). The participants were asked to start the competition and the data 

collection began immediately. Before the competition, players were assigned to the teams 

by the head varsity coach. After match completion, participants were asked to validate 
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the transcribed data from the video and audio recordings and confirm all and/or add 

sent/received/interpreted messages. Upon completion of this stage participants were 

debriefed about their role in the study. During the data collection, it took approximately 1 

hr to complete the match and 2.5 hr to validate data per team, including both teammates. 

The researcher was present at the research location for 4 days a week. After the data 

collection, each message was identified and classified into one of the six categories. In 

addition, each point was recorded in terms of communication and its subsequent results. 

Analyses 

The communication events during the games (i.e., five eight-game pro-sets 

including 54 games) were used for the analysis. To create performance groups that 

discriminate between effective and ineffective teams, the teams were classified by two 

criteria: (a) winning an eight-game pro-set, and (b) performance criterion, which was 

established as a ratio of winners/forced errors and unforced errors. A winner is any type 

of stroke (service, groundstroke, overhead, or volley) hit out of the reach of opponent and 

placed within the boundaries of the court. This performance criterion is widely accepted 

in tennis match statistics as a way to describe a team/player performance. The winning 

teams (i.e., the teams that won sets) had a higher winners/forced error – unforced error 

ratio (i.e., 69/51) than the losing teams (i.e., 30/44). Fisher’s two-tailed exact test 

provided evidence that winning teams differed significantly from loosing teams in terms 

of a higher frequency of winners/forced errors and lower rate of unforced errors, χ2
 (1, N 

= 194) = 5.27, p = .022.  

Each communicated message, classified into one of the six categories, provided 

the data for the analysis. The data consisted of verbal and nonverbal messages. However, 

categorizing nonverbal messages was found to be limited. For example, it was unlikely 

that players would communicate past experiences via hand signals prior to serving. The 

messages were coded with the associated outcome (i.e., winner or forced error vs. 

unforced error) of the subsequent point. Thus, it was possible to determine if the 

communication resulted in effective or ineffective play.  

In order to provide a basis for the measurement and explanation of the 

relationship between messages in team communication DAT (Jeong, 2003) system was 

used. DAT system was developed to assess message patterns or communication 
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sequences. Communication events that were taken into account were between-the-point 

and during-the-point messages that were encoded (sent), received, and decoded 

(interpreted). The DAT system is based on Microsoft Excel software with the capacity to 

compute probabilities between communication events. Specifically, the procedure in 

utilizing DAT system comprised several steps. The software was used to map out the 

dialogue (i.e., sequence of messages exchanged) between team members within each 

point. Coding the communication data included several sub steps. First, event sequences 

were identified. Each event or utterance was assigned a level in order to determine the 

message sequence. Each initiating statement was marked by level one, the second 

statement by level two, and so on until the communication and the subsequent point was 

over. Second, we assigned one of six categories to each message communicated. Third, 

the outcome of the point was assigned to each message in the pattern of communication.  

The outcome had two levels. First level, via game scores, was indicating won/lost 

outcome, and the second level was showing how the point was lost or won (i.e., by other 

team’s unforced error or winner/forced error, or team’s own unforced error or 

winner/forced error). The fourth step included coding the point status within each game. 

For example, if observed team was behind in the game at 15:40 (i.e., one point to three 

points), the status was coded as negative two. Finally, the last process included coding 

the communications as explicit (i.e., verbal) or implicit (i.e., hand signals).  

The system of data input was the same for the following points and its 

corresponding conversations until the end of the match. Second step in the procedure 

utilizing DAT software included separating communication data coded as points won 

versus points lost. Thirdly, matrices were created for points lost versus points won. Next, 

communication patterns were identified within each pattern, and matrices were compared 

using Fisher’s exact two-tailed test.  

Each team’s data were recorded as a separate document in the software. 

Furthermore, the software had the capability of combining all separate data and analyzing 

it all at once. Since DAT was capable of computing probability of a certain pattern 

occurring in the communication process, it could calculate, for example, a chance of ACT 

statements being followed by a response across all team communications that occurred in 

the matches.  
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To provide visual information, DAT generated computed probabilities altered into 

graphical illustrations. These illustrations present a bird’s-eye view of communications. 

This type of information highlighted communication patterns which were more likely to 

occur.  

DAT was utilized to identify which pairs of messages occurred more frequently 

than expected. For each possible communication pattern, z scores were computed to 

reveal transitional probabilities that were higher and lower than the expected probability. 

To clarify, z score tests revealed communication patterns that happen at probabilities 

significantly higher or lower than expected. Bakeman and Gottman (1997) noted that 

certain kind of z score is usually used to identify transitional probabilities that diverge 

significantly from their expected values. Suppose that the communication event of 

interest is labeled the “target” event, T, and we wish to compare that to another group of 

communication event, identified as the “given” event, G (i.e., we are interested in p(T/G) 

or tGT, the probability of target event following the given event), then z scores are 

calculated as follows: 

)1)(1( TGGT

GTGT

GT
ppm

mx
z

++ −−

−
=  

where zGT is a z score (also called adjusted residual), xGT is the observed value for the 

transition from given to target event, mGT is an estimate of the expected frequency (i.e., m 

stands for means, since expected values are means), pG+ is the sum of the observed 

frequencies in a given row divided by the total number of tallies in a table, and p+T is the 

sum of the observed frequencies in the target column divided by the total number of 

tallies in the table (Bakeman & Gottman, 1997). The equation’s expected values assume 

independence among observations.  

In addition, DAT was used to record all communication patterns that occurred in 

the study. Only the most frequent patterns were analyzed. In addition, z scores were used 

to determine whether more effective teams had higher frequencies of certain 

communication patterns. Fisher’s exact two-tailed test was used to reveal if winning 

teams had higher frequency of non-verbal communication. 
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CHAPTER IV 

RESULTS 

 

 

 

 

Frequencies of Communications 

All 654 communication statements during matches were classified into one of the 

six categories. The frequencies of each of the communication codes are presented in 

Table 2. EMO statements, such as “come on!” or “great volley!” represented over a half 

of the messages (57.5%) communicated between the team members. This was the only  

 

 

 

 

Table 2 

Communication Statements’ Frequencies and their Percentages 

________________________________________________________________________ 

Category        Winning Teams Losing Teams            Totals  

Name       Abbr.        f/p       f/p        f/p  

________________________________________________________________________ 

Uncertainty           UNC    12/    2.6     7/    3.7    19/    2.9 

Action                   ACT  121/  25.9   54/  28.9  175/  26.8 

Acknowledgement      ACK    22/    4.7          11/    5.9     33/    5.0 

Factual   FAC    29/    6.2     8/    4.3    37/    5.7 

Non-task   NTS      3/    0.6   11/    5.9    14/    2.1 

Emotional  EMO   280/  60.0   96/  51.3  376/  57.5 

Totals  467/100.0 187/100.0  654/100.0 

 

Emotional implicit EMO I  168/  36.0   67/  36.0  235/  36.0 

Emotional explicit EMO E  112/  24.0   29/  15.3  141/  21.5 

_____________________________________________________________________________________ 
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category that included verbal and non-verbal messages. The second most used statements 

were ACT statements (26.8%) such as “I’ll be moving back and anticipate lobs.” The 

ACT statements constituted about one-quarter of the total number of messages. Smaller 

percentages were recorded for UNC, ACK, FAC, and NTS statements. 

Communication patterns were two-statement sequences comprised of an 

“initiating” statement and a “response” statement. For example, one of the patterns 

included an initiating statement, “What are you doing on this point?” which was followed 

by a response, “Let’s play I formation, out-wide-go.” In this example, the initiating 

statement was coded as UNC statement, and the response statement as an ACT statement. 

There were 327 two-statement communication sequences entered into the analysis and 

that resulted in communication patterns.  

Differences between Winning and Losing Teams 

For three winning teams, the total number of patterns throughout three examined 

matches was 243, with the average of 81 patterns per match. The total number of patterns 

for two loosing teams during two matches was 84, with the mean of 42 messages per 

match. The number of points played in a match is identical for the winning and the 

loosing teams; hence the opportunity for communication is equal. Yet, the winning teams 

communicated twice as much as the losing teams.  

The first research question aimed at differences in communication patterns 

between winning and losing teams. Figure 1 shows the flow of communication for 

winning and losing teams. DAT software was used to generate computed probabilities of 

communication channels into a graphical picture presenting a bird’s-eye view of 

communication events. The diagram illustrates interactions that had higher probability of 

occurrence with thicker lines. In contrast, thinner or dotted lines represent the interactions 

that were less likely to occur.  

Major Differences. Visual inspection of communication diagrams for winning and 

losing teams shows that winning teams had a strong tendency for using ACT→ACT (e.g., 

“I’ll be moving back and anticipate lobs” → “Wide fake” meaning “I'll serve wide and 

you make a fake move at the net”) , UNC→ACK (e.g., “Do you want to serve?” → 

”Yes.”), and FAC→ACT (e.g., “You were there.” → ”Kick it (the serve) out wide.”)  
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Figure 1.  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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patterns, while losing teams had a strong affinity toward NTS→NTS pattern (e.g., “This 

(shoe) is driving me crazy” → ”It does it to my heels too.”). The observed probability and 

frequency statistics for initiating and subsequent statements (i.e., communication 

patterns) for winning and losing teams are shown in Table 3. Following Table 3 is Table 

4 with z scores and its p values, which compliment Table3. In Table 4 the higher z scores 

indicate a higher probability of pattern occurrence. 

Secondary Differences. Further inspection of communication diagrams for 

winning and losing teams reveals that both teams used an equal quantity of 

communication patterns. Namely, out of thirty-six possible patterns, winning teams used 

a total of twenty-one communication patterns. Similarly, the losing teams used a sum of 

twenty-two communication patterns. However, the teams differed in the quality of the 

patterns used. For instance, only winning teams used ACT→UNC, ACK→ACT, 

FAC→FAC, ACK→UNC, and ACK→EMO communication patterns. Of these five 

patterns only FAC→FAC pattern was significant. The patterns ACK→NTS, 

NTS→ACK, FAC→ACK, ACT→NTS, and UNC→FAC were characteristic for losing 

teams. All five patterns were non-significant. In addition, the communication diagram of 

the winning teams is characterized by greater number of patterns with relatively high 

probabilities of occurrence, which is depicted by thick lines. Also, the same diagram 

contains greater number of patterns with relatively low probabilities of occurrence, 

depicted by thin lines, and a small count of patterns characterized by moderate 

probabilities of occurrence. The five most dominant patterns from the diagram of the 

winning teams are:  EMO→EMO, EMO→ACT, FAC→ACT, UNC→ACT, and 

ACT→ACT. All these patterns had a probability of occurrence higher than .46, and are 

depicted by thick lines. The pattern NTS→ACT had a high probability of occurrence too 

(i.e., .67), however there were only two occasions when this communication pattern was 

used, and therefore it is not a dominant one.  

Conversely, the communication diagram of losing teams has a low number of 

patterns marked with high and low probabilities of occurrence, and a greater number of 

patterns resulting with moderate probabilities of occurrence. The dominant patterns 

visible in the interaction diagram of the losing teams are: EMO→EMO, EMO→ACT, 

NTS →NTS, and ACT→ACK. The probability of occurrence ranged from .41 to .62. 
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Two non-dominant patterns emerged with a high probabilities of occurrence (i.e., 

FAC→EMO and ACK→ACT), but with only two instances when the pattern was used.  

 

 

 

 

 

Table 3 

 

Transitional Probabilities and Frequencies of Communication Patterns for Winning (A) 

and Losing (B) Teams 

A    Subsequent Statements 

Initiating Statement UNC ACT ACK FAC NTS EMO  Total  

   p/f p/f p/f p/f p/f p/f  p/f 

     

 

UNC   .00/0 .17/2 .75/9 .00/0 .08/1 .00/0  100% /12 

ACT   .06/1 .47/8 .41/7 .00/0 .00/0 .06/1  100% /17 

ACK   .20/2 .40/4 .30/3 .00/0 .00/0 .10/1  100% /10 

FAC   .00/0 .75/15 .00/0 .20/4 .00/0 .05/1  100% /20 

NTS   .00/0 .67/2 .00/0 .00/0 .33/1 .00/0  100% /3 

EMO   .04/7 .33/59 .01/2 .09/17 .01/1 .52/95  100% /181 

Total        10 90 21 21 3 98             243 

 

B    Subsequent Statements 

Initiating Statement UNC ACT ACK FAC NTS EMO  Total  

   p/f p/f p/f p/f p/f p/f 

 

 

UNC   .00/0 .40/2 .20/1 .20/1 .20/1 .00/0  100% /5 

ACT   .00/0 .25/2 .50/4 .00/0 .13/1 .13/1  100% /8 

ACK   .00/0 .67/2 .00/0 .00/0 .33/1 .00/0  100% /3   

FAC   .00/0 .25/1 .25/1 .00/0 .00/0 .50/2  100% /4  

NTS   .00/0 .13/1 .25/2 .00/0 .63/5 .00/0  100% /8  

EMO   .04/2 .43/24 .04/2 .05/3 .04/2 .41/23  100% /56 

Total        2 32 10 4 10 26             84 

 

Note: UNC=uncertainty statement; ACT=action statement; ACK=acknowledgement 

statement; FAC=factual statement; NTS=non-task statement; EMO=emotional statement. 

Values in bold are higher than expected probability (z-score<1.96, alpha<.05) by 

statistical analysis 
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Table 4 

 

Z-scores and Probabilities of Communication Patterns in Winning and Losing Teams 

  

Initiating stat. Subsequent statement  Winning Teams Losing Teams 

         z   p    z p 

UNC → UNC      -0.40  0.69    0.00 1.00   

 → ACT       0.42  0.67    2.39 0.02  

 → ACK       8.89  0.00    0.82   0.41  

→ FAC      -0.46  0.65    4.00 0.00  

 → NTS       2.95  0.00    0.82 0.41 

 → EMO      -0.40  0.69  -0.44 0.66 

ACT  → UNC       1.80  0.07    0.00 1.00 

 → ACT       4.40  0.00    1.57 0.12  

 → ACK       5.31  0.00    4.10 0.00  

→ FAC      -0.55  0.58  -0.33 0.74  

 → NTS      -0.39  0.70    0.30 0.76 

 → EMO       1.80  0.07    1.43 0.15 

ACK → UNC       5.49  0.00    0.00 1.00 

 → ACT       2.64  0.01    3.43 0.00 

 → ACK       2.67  0.01  -0.57 0.57  

→ FAC      -0.42  0.67   -0.19 0.85  

 → NTS      -0.29  0.77    1.43 0.15 

 → EMO       2.56  0.01  -0.34 0.73 

FAC → UNC      -0.52  0.60    0.00 1.00 

 → ACT       8.71  0.00    1.08 0.28  

 → ACK      -1.36  0.17    1.08 0.28  

→ FAC       6.73  0.00  -0.22 0.83  

 → NTS      -0.43  0.67  -0.66 0.51 

 → EMO       1.59  0.11    5.13 0.00 

NTS → UNC      -0.19  0.85    0.00 1.00 

 → ACT       2.82  0.00    0.30 0.00  

 → ACK      -0.51  0.61    1.57 0.61  

→ FAC      -0.23  0.82  -0.33 0.74  

 → NTS        6.27  0.00    5.37 0.00 

 → EMO      -0.19  0.85  -0.57 0.57 

EMO → UNC        6.35  0.00    0.00 1.00 

 → ACT      15.84  0.00  14.72 0.00 

 → ACK       -6.66  0.00  -2.63 0.01  

→ FAC      16.21  0.00    4.98 0.00  

 → NTS       -0.80  0.42  -2.63 0.01 

 → EMO    123.62  0.00  26.19 0.00 

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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Visual comparison of the two diagrams also shows that winning teams and their patterns 

of communication create homogeneity in message exchange rather than random transfer 

of information, which appears in the message transfer of the losing teams. 

To further illuminate the differences in communication patterns between winning 

and loosing teams, the statistical analysis revealed that out of eleven major 

communication patterns, winning teams were using a total of ten patterns: (a) 

ACT→ACT, (b) ACK→ACT, (c) FAC→ACT, (d) EMO→ACT, (e) EMO→UNC, (f) 

EMO→FAC, (g) EMO→EMO, (h) UNC→ACK, (i) ACT→ACK, and (j) FAC→FAC. 

All these patterns occurred at probabilities higher than chance. Conversely, there were 

only four significant patterns used by losing teams. Inspection of losing teams’ 

communications revealed that .50 probability of pattern ACT→ACK (z = 4.10, p < .05) 

was significantly higher than expected value. In addition, .63 probability of the 

communication pattern NTS→NTS (z = 5.37, p < .05), .43 probability of pattern 

EMO→ACT (z = 14.72, p < .05), and .41 probability of EMO→EMO (z = 26.19, p < 

.05) communication patterns were significantly higher than expected estimation. Winning 

teams lacked the NTS→NTS pattern. The losing teams were deficient in seven 

communication patterns: (a) ACT→ACT, (b) ACK→ACT, (c) FAC→ACT, (d) 

EMO→UNC, (e) EMO→FAC, (f) UNC→ACK, and (g) FAC→FAC.  

Additional research question concerned whether more effective teams would 

exhibit higher occurrence of non-verbal communication. Fisher’s two-tailed exact test 

revealed no evidence to conclude that winning teams differ from loosing teams in using 

non-verbal communication, χ2
 (1, N =654) = .049, p = .824.  

Communication Patterns for Winning and Losing Teams  

The second research question pertained to identifying the most frequently 

occurring patterns. Statistical analysis including z scores for winning and losing teams 

generated a total of 11 patterns that had significantly higher frequency of occurrence than 

expected. For winning teams, expected frequency of occurrence was 6.75 per pattern. For 

losing teams, the expected value was 2.33 per pattern. These values were obtained by 

dividing the total number of communication patterns by the number of all possible 

communication patterns (i.e., thirty-six). While expected patterns are based on statistical 

inferences that emerge from the assumption that communication sequences have equal 
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chance to occur, it should be noted that this assumption does not consist of practical and 

observable sequence occurrences and established base-rates. 

To provide a clear overview of the results, the findings pertaining to the 11 

communication patterns that occurred within the five observed matches of doubles 

(including three sets of winning teams and two sets of losing teams), were classified into 

four result clusters. Examples are also provided.      

 Patterns including ACT statement as a response. There were four patterns in this 

cluster: action statement following (a) action statement (ACT→ACT; e.g., “T fake”-

meaning, or stands short for “I will serve to ‘T’ spot and you will make a fake move at 

the net” → ”Straight up” meaning “I will do straight serve-and-volley play”), (b) 

acknowledgement (ACK→ACT; e.g., “Yes, I’ll serve first” → “I-T go.” Meaning “I will 

serve to the ‘T’ spot, while both of us in ‘I’ formation, and you will go poaching”), (c) 

factual statement (FAC→ACT; e.g., “You were there.” → ”Kick it (the serve) out 

wide.”), and (d) emotional statement (EMO→ACT; e.g., “Come on partner” → ”T 

fake.”).  

Patterns including EMO as an initiating statement or as a response. The patterns 

including emotional statements were: (e) emotional statement being followed by 

uncertainty statement (EMO→UNC; e.g., Hand clap → “What are we doing?”); (f) 

factual statement (EMO→FAC; e.g., Hand clap → ”She is powding.”); and finally, (g) 

emotional statement being followed by another emotional statement (EMO→EMO; e.g., 

“Good game!” → ”That’s all right, good point”).  

Patterns including ACK statement as a response. The total of two patterns 

included: acknowledgement following (h) uncertainty (UNC→ACK; e.g., “Do you want 

to serve?” → ”Yes.”), and (i) action statement (ACT→ACK; e.g., “T go.” meaning 

“Serve to the ‘T’ spot and go poaching.” → ”Yes.”). 

Remaining patterns.  The rest of the patterns, in which initiating statement and 

response were from the identical categories, were: factual statement following (j) factual 

(FAC→FAC; e.g., “Our opponent is turning.” → ”That was weird, I was trying to go 

other way.”) and (k) non-task statement being followed by another non-task statement 

(NTS→NTS; e.g., “This (shoe) is driving me crazy” → ”It does it to my heels too.”).  
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CHAPTER V 

DISCUSSION 

 

 

 

 

The purpose of this study was to examine (a) what are the differences in 

communication patterns between winning and losing teams, (b) which communication 

patterns are more likely to occur between partners during a doubles tennis match, and (c) 

whether winning and losing teams differ in terms of non-verbal communication. 

Communication between the team members (i.e., intra-team communication) via 

means of information delivery and processing influences team performance outcomes 

(Fiore, Salas, & Cannon-Bowers, 2001). The communication exchange can occur through 

explicit or implicit channels (i.e., verbally or nonverbally). Despite the lack of systematic 

research on team members’ communication, communication is frequently distinguished 

by coaches as a crucial element in athletic achievement (Martens, 1987; Connelly & 

Rotella, 1991; Salmela, 1996). Yet, sport teams’ communication has correlates, such as 

teamwork and coordination in the industrial organization domain (IO).  

Earlier studies in the IO domain using aircrew personnel revealed equivocal 

results pertaining to communications of aircrew members. Orasanu (1990), Foushee and 

Manos (1991), and Mosier and Chidester (1991) supported the hypothesis that higher 

achieving aircrews used more explicit communications than inferior teams. Jentsch, 

Sellin-Wolters, Bowers, and Salas (1995) only moderately verified this hypothesis. More 

specifically, crews using more typical terminology, leadership statements, and statements 

about environment were faster at locating a problem, but not faster in problem solving in 

comparison to the teams that used less of these statements. Further research indicated that 

higher counts of communications are not related to better performance (Bowers, Jentsch, 

Salas & Brown, 1998; Thornton, 1992). Thus, instead of counting messages, 

communication patterns must be examined in order to differentiate between more 
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effective and less effective teams (Kanki & Palmer, 1993). Kanki and Palmer found that 

speech consistency and homogeneity in communication patterns was a characteristic of 

better performing teams. Likewise, Bowers et al. (1998) advocated that standardization of 

message exchange could enhance communication processes. 

Communication processes and patterns were also studied in computer-mediated 

communication. Jeong (2003) utilized the DAT software to identify, measure, and 

describe communication patterns that emerged in educational settings. Both the method 

and DAT were easily applied to the study of communications in the game of doubles 

where communication events take place in-between the points and where message 

exchange is facilitated by solving various tasks. Examples of such task solving relate to 

what kind of ball rotation and/or placement to use, or what strategy to employ. Most of 

these tasks are solved by verbal or any other explicit communication. However, 

motivational or emotional messages, are often communicated nonverbally (i.e., by giving 

‘high-fives’ or handclaps). 

Differences between Winning and Losing Teams 

Findings of the current study revealed that winning teams exchanged messages 

more frequently than the losing teams. This finding is congruent with Orasanu’s (1990), 

Foushee and Manos’s (1981), and Mosier and Chidester’s (1991) studies (i.e., more 

effective teams had a higher count of communications in comparison to less effective 

teams). Moreover, the communication patterns, which were detected in the tennis game 

of doubles, had a propensity to discriminate between more effective and less effective 

teams.  

Major Differences. Winning teams demonstrated a strong tendency for using 

UNC→ACK, ACT→ACT, and FAC→ACT patterns. In comparison to the winning 

teams, losing teams were utilizing NTS→NTS pattern more frequently. These findings 

have several implications. To explain, when the UNC→ACK (i.e., uncertainty statement 

followed by acknowledgement) pattern is established and used, an uncertainty statement 

pertaining to problem 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 
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finding that winning teams used UNC→ACK pattern is congruent with Bowers et. al 

(1998) study, which investigated aircrew communications. 

The results indicated that winning teams, in comparison to losing teams, have 

more significant communication patterns containing action statements (Table 3). This 

indicates that winning teams discussed actions and planned future events more frequently 

than losing teams, therefore, providing grounds for greater coordination. Successful team 

coordination provided greater resource for problem solving and it contributed to effective 

task solving, which ultimately led to winning. In particular, winning teams had twice as 

many patterns including ACT statements (i.e., four versus two) and patterns ending with 

ACT statements (i.e., two versus one) in comparison to losing teams. The later result 

supports findings of Bowers et al. (1998) (i.e., better performing teams had more patterns 

ending with planning statements than losing teams). The current findings indicate that 

more effective teams increased planning and spent additional time discussing future 

plays. For example, the pattern ACT→ACT (e.g., “I’ll be moving back and anticipate 

lobs” → “Wide fake” meaning “I will serve wide and you make a fake move at the net”) 

reveals that winning teams elaborated on action statements by improving or further 

processing information in regard to future actions. In this example the team was not only 

making plans for possible opponent’s response (i.e., lobs, which can be answered by 

good anticipation and moving back), but also for serving and net-play. Thereupon, the 

winning teams increased the probability of success through better planning and 

coordination.  

Yet another difference between winning and losing teams was the limited use of 

factual statements (i.e., statements about readily observable realities and past team 

experiences) by less effective teams. Moreover, the winning teams used FAC→ACT 

pattern more frequently than losing teams. We speculated that winning teams could be 

more attuned to court conditions, such as wind and speed of the court surface, and were 

able to communicate experiences that facilitated better problem solving (i.e., a FAC 

statement such as “I played against her last season and she struggled with the volleys” 

could result in forcing that particular player to hit more volleys). To illuminate, 

information about certain environmental conditions (i.e., “speed” of the court or wind 

direction) can be used for strategizing and to determine future actions. 
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Interestingly, winning teams lacked the NTS→NTS pattern. Since this pattern 

was comprised of statements not related to task solving, it appeared as valueless for 

achieving coordination and ultimately problem solving. Conclusively, it resulted in a 

losing outcome, which was characteristic of less effective teams. 

Secondary Differences. Despite the fact that both winning and losing teams 

utilized approximately the same number of communication patterns (i.e., twenty-two 

versus twenty-one, respectively), the winning teams emerged with a greater number (i.e., 

ten versus four) of significant communication patterns. That means that within twenty-

two used patterns, winning teams preferred ten types of patterns. The remaining twelve 

patterns were used sparingly, therefore creating homogenous message exchange 

consisting of the ten most frequent patterns. In contrast, the losing teams used most of the 

twenty-one patterns equally, with only four communication patterns emerging as 

statistically significant (i.e., EMO→EMO, EMO→ACT, NTS →NTS, and ACT→ACK). 

The winning teams had three of the patterns used by losing teams (excluding NTS →NTS 

pattern), and seven additional patterns which were statistically significant (i.e., 

ACT→ACT, ACK→ACT, FAC→ACT, EMO→UNC, EMO→FAC, UNC→ACK, and 

FAC→FAC). It seems as a small number of communication patterns indicates a limited 

capability to coordinate actions and solve “on the run” problems, such as those 

encountered in tennis doubles. In particular, winning teams had more patterns including 

ACK statements (i.e., three versus one) than the losing teams. To illuminate, 

acknowledgement statements provide the message sender with a feedback. Besides, such 

statements have a significant role in communications (Bowers et. al, 1998). Furthermore, 

increased feedback provides essential information and can affect the outcome as well as 

the performance on a task (Schmidt & Lee, 1999). Therefore, low capacity for 

communicating and solving problems eventually leads to losing outcome.  

Moreover, the communication of losing teams had a low number of patterns 

marked with high (i.e., four) probabilities of occurrence, which were significant, as well 

as a small count of patterns with a low probability of occurrence. In addition, losing 

teams had a higher count of patterns resulting with moderate probabilities of occurrence, 

which did not turn out to be significant. The further inspection of the bird-eye diagram 

(Figure 1) for the losing teams confirmed that the losing teams had less homogenous 
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message exchange diagram. The fact that losing teams are marked with heterogeneous 

overall communication pattern supports the findings of Kanki, Lozito, and Foushee’s 

(1989) study of aircrew communications. They found that worse performing crews had 

more speech variations, while better performing crews were marked by high rates of 

predictable patterns including observation statements, commands, and 

acknowledgements.  One should consider, therefore, what are the advantages of 

homogeneity in message exchange? It appears that consistency in message exchange 

provides an advantage to both team members. We speculate that this advantage was the 

partner’s predictable behavior. With a rise in predictability, the shared expectations 

increase, and therefore, the coordination of both team members is most likely to be 

successful in problem solving on a tennis court.  

Communication Patterns for Winning and Losing Teams 

The study quantified and recognized significant communication patterns. 

Communication patterns of main interest were those linked to action statements, 

emotional statements, acknowledgments, and non-task statements. For instance, it was 

revealed that emotional statements were most likely to be followed by action statements. 

A total of eleven significant communication patterns emerged from the data analysis. As 

many as four types of patterns (i.e., ACT→ACT, ACK→ACT, FAC→ACT, and 

EMO→ACT) contained an action statement as a response. Action statements were means 

to effectively accomplish players’ synchronization in the game of doubles, where the 

outcome depended on coordination. Besides, action statements were considered planning 

statements because they discussed teams’ goals, desired achievements, and future events.  

Furthermore, three types of patterns consisted of emotional statements’ initiation 

(i.e., EMO→UNC, EMO→FAC, and EMO→EMO). During a typical tennis match, the 

content and other characteristics of message exchange (i.e., tone of voice) can have a 

great impact on the receiver of the message. Consider receiving the following message 

from your partner: “Finally you put the ball away.” This negative message does not 

reflect the teammate’s support, and can have detrimental effect on the performance of the 

message receiver. As a successful team emerges, its players become proficient in 

exchanging a large number of positive, motivational messages that have an emotional 

component. Hence, it is reasonable to expect many communication patterns that contain 
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emotional messages. Furthermore, following EMO statements, players were most likely 

to respond with another EMO statement (i.e., more than half of the time) or with an ACT 

statement (i.e., one third of the time). It is assumed that the message receiver offers 

empathy and concern by responding emotionally, or decides to offer constructive advice 

for planning an action that would result in effective problem solving. 

Finally, two patterns contained acknowledgment statement as a response (i.e., 

UNC→ACK, ACT→ACK). In any type of communication, acknowledgements are 

verifications that message was recognized, decoded, and accepted (Bowers, Jentch, Salas, 

& Braun, 1998). Considering the outcome of the following point depends on correct 

recognition of the sent message, it is important to the sender that the recipient accepts and 

interprets the transmitted message. Receiving and interpreting a message is a condition 

necessary for enhanced coordination, which results in effective task solving (Foushee & 

Manos, 1981).  

Limitations 

This study has several limitations.  

(a) Most importantly, the small sample size limits the power and scope of the 

study. In addition, the current data were obtained during the practice matches of the 

women’s tennis team, not in more salient competitions. 

(b) Although communication during the changeovers was possible, between-the-

game communication was nonexistent. During more salient contest, such as tournament 

or dual match competition, the players tend to communicate more. 

(c) Another limitation of the study is that it yielded a low count of during-the-

point communications (i.e., when a player is being lobbed, she can say “yours” or 

“switch” and her partner may say “mine”). One such communication event was 

insufficient to be analyzed. In addition, the data set included only 654 messages. As a 

result, the observed frequencies were small owing to reasonably large number of 

potential communication pairs. Therefore, a larger set of communication messages by 

increased sample of players is needed to generalize the findings. 

(d) Control over the data collection period was another possible limitation to the 

study. On one occasion, the coach interrupted player-to-player communication by 
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offering advice – the players communicated with the coach and not with each other 

during that instance.  

Future Directions 

Findings of previous studies demonstrated that communication patterns, and to 

some extent communication counts, can discriminate between more effective and less 

effective teams (Orasanu, 1990; Foushee & Manos, 1991; and Mosier & Chidester, 1991; 

Kanki, Lozito, & Foushee, 1989). In addition to pattern examination and counting 

utilities, future research should focus on the supplementary modules of communication. 

An example of such module could be a type of task (i.e., serving versus receiving) 

declared during message exchange. Thus, a possible direction for a future research is to 

distinguish between reactive (i.e., communication that is responding to opponent’s plays 

or strategies and takes place when, for example, receiving a serve) and proactive (i.e., 

communication pertaining to imposing a certain play or strategy on opponents, which 

takes place when the team is on serve) communications. This type of research should 

investigate communication patterns that have the greatest potential for problem solving 

given the proactive or reactive situation. Further research could employ within-subject 

design to investigate whether certain patterns of communication contribute to enhanced 

coordination and effectiveness. 

In addition, futures studies could investigate whether early usage (versus near the 

end of match) of certain types of communication messages contributes to successful 

outcomes (e.g., usage frequency of ACT statements that is higher than expected at the 

beginning of the match would indicate that teams are making early attempts to solve 

problems and would have more time to answer) and distinguish between effective and 

ineffective teams. Furthermore, future research should employ different models of 

communications.  

Since more than a half of human communication is nonverbal (Martens, 1987; 

Mehrabian, 1968; Weinberg & Gould, 1995), it is evident that further exploration of the 

message exchange process in teams is needed in order to enhance our understanding of 

the communication phenomenon. Implicit communication via body language, tone of 

voice, or speed of speech could be examined in future research. After all, implicit or 

nonverbal cues are likely to be more prominent when they oppose verbal messages 
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(Borgoon, 1985; Borgoon, Buller, & Woodall, 1996). Therefore, the complete 

representation of message exchange is needed in order to improve our knowledge of team 

communication-coordination phenomenon. 

Besides, it appears logical that some ideas are communicated by more than two 

utterances. A team may exchange several message until its members come up with a 

solution for a problem. The further understanding of task-solving via message exchange 

could be achieved by analyzing multiple-statement (i.e., three or more) patterns of 

communications. Software with a capability of analyzing several sequences in a problem 

solving event, such as DAT, could be used in data analysis. 

Finally, there is a need to discover how these findings generalize to professional 

and recreational tennis teams, and other team sports. Moreover, the question is whether 

these findings apply to non-sport teams, such as emergency and rescue squads, or special 

police and military units. 
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APPENDIX A 

 

 

SAMPLE INFORMED CONSENT LETTER 
 

I freely and without coercion, consent to participate in the research study entitled “Explicit and 

implicit types of communication: A conceptualization of intra-team communication in the sport of tennis”.  

 

This research is being conducted by Domagoj Lausic, a M.S. 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 the patterns of communication and assess 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. In addition I will spend time to 

verify if the transcription of communication matches to my perceived communication. The time spent 

playing will be approximately forty-five minutes, time spent on verification will be about one hour, 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 

me learning awareness about communication styles, which could affect my performance. 

 

I understand that the researcher will maintain confidentiality to the fullest extent of the law.  The 

researcher will do so by storing 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. I understand that only the researcher 

will have access to the tapes. Tapes, transcripts, and any other written material will be destroyed by 

December 1st 2004. 

 

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-

8633.  I also understand I may ask Domagoj for my results upon completion of this study,.  

 

I have read and understand this consent form. 

 

___________________________________                 ______________________________              

Participant’s Signature                               Date   
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HUMAN SUBJECTS COMMITTEE ACCEPTANCE LETTER 
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