PAGE  
2
The Effects of Text and Video Mediated Communication

RUNNING HEAD: The Effects of Text and Video Mediated Communication
The Effects of Text and Video Mediated Communication on Group Polarization

David J. Hardisty                                                 Rasyid Bo Sanitioso

Columbia University                                         Université Paris Descartes

KEYWORDS: Group Polarization, Computer Mediated Communication, Video, Risk
Abstract

The present study examined polarization effects following face-to-face vs. computer mediated group interactions. Participants first privately noted their preferences concerning a risky choice scenario, then engaged in a group discussion to arrive at a consensus decision and, finally, indicated their preferences again in private. Extending McGuire (1987), the computer mediated conditions included video conferencing in addition to text-only interaction. Following face-to-face and video interaction, participants made more extreme choices, yet polarization was not observed among participants in the text only condition. This suggests that physical presence per se is relatively unimportant for polarization, but paralinguistic cues have a substantial impact.

The Effects of Text and Video Mediated Communication on Group Polarization
Choices made by groups are significantly more extreme than the average of pre-discussion individual preferences (Isenberg, 1986). For example, individuals who opt for a moderate amount of risk subsequently make riskier choices after they discuss the question and decide with others (Bem, Wallach, & Kogan, 1965; Rabow, 1966; Wallach & Kogan, 1965). Similarly, Moscovici & Zavalonni (1969) observed that French students' initially positive attitudes towards DeGaulle and initially negative attitudes towards Americans were strengthened during group discussion. They coined the term "group polarization" to describe the fact that groups generally make decisions that are more extreme than the average of the initial tendencies of the group members (Moscovici & Zavalloni. 1969; Myers & Lamm, 1976). 


Potential explanations for the group polarization effect fall into two main categories: social comparison and persuasive argumentation. According to social comparison theory, group members are motivated to equal or exceed the average group member on valued attributes (Goethals & Zanna, 1979; Jellison & Arkin, 1977; Krizan & Baron, 2007; Sanders & Baron, 1977). For example, if the group values risk, each individual is motivated to appear in a desirable light and make riskier statements and decisions than he or she normally would. Offering another perspective, persuasive arguments theory (Vinokur & Burnstein, 1974, 1978) contends that through communicating with others in a group, individuals are exposed to and influenced by a greater number of arguments than would have been possible in isolation. The shift toward extreme choices and attitudes happens because the persuasive arguments presented by individuals are likely to be in accord with the pre-existing dominant tendency of the group, thus strengthening this already dominant position. 
How does one predict this initially dominant position? In risky choice situations, Prospect Theory (Kahneman & Tversky, 1979; Tversky & Kahneman, 1981) predicts that individuals will be risk averse when considering gains and risk seeking when considering losses. For example, most people prefer having a sure $500 to taking a gamble with a 50% chance of $1000 and a 50% chance of winning nothing. Considerable evidence supports the ability of Prospect Theory to predict risk preferences in scenarios involving money, the environment, human life, and unemployment, but effect sizes vary widely depending on the domain, probabilities, and amount of information presented (Schneider, 1992; Kuhberger, 1995; Mandel, 2001). 

Applying prospect theory to group polarization, McGuire, Kiesler and Siegel (1987) presented individuals and 3-person groups with multi-attribute investment options, framed in terms of gains or losses. After individuals had considered the scenarios and privately expressed their preferences, groups then either discussed the scenarios face-to-face or used a computer mediated communication (CMC) text-chat system. They found that although face-to-face groups polarized in the typical manner (becoming more risk-averse for gains and more risk-seeking for losses), groups in the computer mediated condition did not. Presumably, the CMC reduced paralinguistic communication (relative to face-to-face discussion) and thus reduced both social comparison and persuasive argumentation. In contrast, two other studies of CMC and risky choice both reported greater polarization after text-chat than after face-to-face discussion (Sia, Tan, & Wei, 2002; Siegel, Dubrovsky, Kiesler, & McGuire, 1986), presumably because the relative anonymity of CMC.  

Comparing the seemingly contradictory results is complicated because the studies reporting increased polarization quantified it as the amount of choice shift of each individual from his/her initial position, without regard to the direction of the shift. Therefore, it is difficult to know whether the CMC A) caused polarization in the manner typically understood, B) caused greater variance but without a change in mean risk preference, or perhaps C) caused opinions to shift away from the initial tendencies of the individuals. Indeed, research on de-individuation has revealed that while individuals discussing via text-chat polarize strongly when they identify with the group (Lee, 2007), opinions shift away from the prevailing norm when group identity is not salient (Spears, Lea, & Lee, 1990). Thus, the effect of CMC on polarization seems to depend on each individual's awareness of and identification with the group. 



While this line of research has shed light on the ways CMC affects group decision making processes and outcomes, CMC studies have thus far been restricted to text-mediated communication, yet the video and audio chat are emerging as standards for long distance computer-mediated group discussion. Indeed, the usage of videoconferences by U.S. military and government agencies grew 2,000% from 2001 to 2005 (Lawlor, 2005), videoconferencing is now used by judges in at least five federal appellate courts to make legal decisions (Administrative Office of the United States Courts, 2006), and high-definition video meeting services are projected to replace 2.1 million airline seats annually over the next three years (Tombes, 2009).

Sadly, the research on videoconferencing has generally not kept pace; a recent meta-analysis and thorough review of computer mediated communication excluded videoconferencing, due to the dearth of relevant empirical findings (Baltes, Dickson, Sherman, Bauer, & LaGanke, 2002). Thus, in spite of theoretic frameworks positing type of CMC as a significant moderator (Driskell et al, 2003), there is a relative dearth of studies directly comparing different media. 

In the present study, we tested whether groups communicating via computers show group polarization effects. Similar to McGuire et al (1987), we compared individual decisions with group decisions, gain frames with loss frames, and normal face-to-face discussion with CMC. Extending research on CMC and polarization, we included both text only CMC (instant messaging) and videoconferencing.  

We hypothesized that individuals would make risk-averse choices when presented with a positive frame, and risk-seeking choices when presented with a negative frame, as predicted by Prospect Theory (Kahneman & Tversky, 1979; Tversky & Kahneman, 1981). We also hypothesized that group choices would follow this pattern more strongly after discussing face-to-face, demonstrating group polarization. 
As our participants were drawn from the general population, and were not aware of the other group members until the start of the group discussion, we presumed the salience of group membership would be low. Thus, in the instant messaging condition we predicted reduced or slightly reversed polarization, consistent with previous research of similar circumstances and using a similar definition of polarization (McGuire et al, 1987; Spears et al, 1990). 
For the video condition, we hypothesized that post discussion preferences would be polarized. As with face-to-face chat, video chat enables a greater quantity of statements and allows for visual and auditory paralinguistic communication. Thus, group salience would be higher than in text-chat, but de-individuation would be lower, leading to a moderate amount of polarization. In contrast, theories positing that physical presence is important for group salience and norm persuasiveness would predict similar levels of polarization between the video and text mediated conditions.  

Method

Design


The study had a 2 (frame: gain vs. loss) x 3 (decision stage: pre-discussion individual vs. post-discussion group vs. post-discussion individual) x 3 (communication medium: face-to-face vs. instant messaging vs. video) mixed design, with frame and communication medium as between-subjects manipulations and decision stage as a within-subjects manipulation. 

Participants


Ninety-six participants were recruited from the streets of Paris to take part in the study, presented as a study on decision making. Movie theater vouchers were offered as compensation for their participation. One participant did not finish the study and was excluded, leaving a total of 95 participants (55 women), aged 18 - 50 (mean = 22.1, SD = 4.1).  All the participants reported using a computer at least once a month, and email at least once a year. The median participant used computers and email almost every day. Eight participants had never used instant messaging, but the median participant used it several times a week. In contrast, 46 participants had never participated in a video chat or video conference, and the median participant used it once a year or less. According to McGuire and colleagues (1987), there was no difference in polarization between groups as a function of whether the participants knew each other before the study, so we did not restrict participation based on this criterion. 
Materials 

The two decision making scenarios were adapted from a business problem developed by Wallach, Kogan, & Bem (1964) and subsequently revised by Paese, Bieser & Tubbs (1993). Participants were told to imagine they were running a company. In the gain version, they had a choice between building a factory in one of two regions. Building in Region 1 would bring a certain return of 25 million euros, while building in Region 2 would have a 50% chance of earning 50 million euros and a 50% chance of earning nothing. Participants then indicated in which region they would open the factory, on a scale from 1 ("definitely Region 1") to 6 ("definitely Region 2"). The loss frame involved closing a plant in one of two regions, with a sure loss in Region 1 and a 50% chance of losing twice as much in Region 2. The starting capital was 75 million in the gain frame and 125 million in the loss frame, thus the possible final outcomes were objectively the same in each scenario. 

Procedure 
Groups of three participants were randomly assigned to a discussion condition (face-to-face, text chat, or video) and a frame (gain or loss). Participants in CMC conditions completed the study in small, sound proof individual cubicles (vs. a large room for the face-to-face discussion groups). A free program, Yahoo! Messenger, was used for CMC. In the instant messaging (IM) condition, participants typed their sentences and could see all the old messages. In the video condition, Logitech QuickCam Zoom cameras allowed participants to see and speak to each other on the screen of their computer. Participants were identified to the group as P1, P2, and P3 by the chat software. For participants in the face-to-face discussion, a carton tag P1, P2, P3 was placed in front of each person. 

Each participant first privately read and responded to the decision scenario. Next, participants read the following instructions: "Now we would like you to discuss the situation with your group so that you can agree on one sole response for the group. You have up to 10 minutes to discuss and arrive at a consensus." They then discussed the scenario as a group using the communication method of their experimental condition (face-to-face, IM, or video). When the group had reached a consensus, each individual marked the decision of the group on his or her response sheet. 


Next, participants responded in private (as before the group discussion) to the same scenario with the instruction "Now, please mark your personal response to the situation once more. Your response may be the same as before or different." Finally, participants completed the demographic questions. 

Results


As summarized in Figure 1, the effect of group discussion on participants' risk preferences depended on the frame of the scenario and the medium of communication. For an omnibus test of all experimental conditions we used a mixed model, with frame, medium of communication, and decision stage as fixed factors, and individuals nested in groups as a random factor. This revealed a main effect of frame, F(2,90) = 50.1, p < .001, indicating that participants preferred more risk when considering the loss from, a condition by frame interaction, F(2,90) = 5.2, p < .01, indicating that the preference for more risk when considering losses was stronger in the face to face and video conference conditions, and a condition by frame by decision stage interaction, F(4,90) = 3.73, p < .01, indicating that the frame by condition interaction was stronger for groups than for individuals. No other effects were significant. 

Individuals preferred the riskier option more strongly when considering potential gains than when considering potential losses, t(94) = 5.0, p < .001, a large effect, d = 1.0, thus demonstrating a typical prospect theory pattern of risk preferences. There were no differences between the three communication conditions, ps > .5, as would be expected because the manipulation had not yet taken place. 

After discussing the scenarios and forming a group consensus, participants who discussed face-to-face or via video conference were even more risk seeking for losses and risk averse for gains than were individuals, F(1,62) = 12.8, p = .001. In contrast, participants who discussed via instant messenger showed the opposite effect, becoming more risk averse for losses and more risk seeking for gains, F(1,28) = 5.0, p < .05. In fact, the mean risk preference for gains and losses was identical for groups discussing via IM, converging on "leaning toward the sure option." Using groups (rather than individuals) as the unit of analysis, there was a significant interaction in the effects of communication medium and frame on group risk preferences, F(2,26) = 5.0, p = .01, such that IM groups didn't show a framing effect, while face to face and video groups did. 

After discussion, differences between individuals based on medium of communication largely disappeared, as the medium by frame interaction was only marginally significant, F(2,89) = 2.4, p = .10. Furthermore, there were no significant difference between pre- and post-discussion individuals. 

Overall, groups communicating face to face or via video conference were the most likely to have preferences consistent with prospect theory, as summarized in table 1, which collapses the 6-point preference scale into a binary choice indicating whether or not participants (or groups) chose the prospect theory consistent option. 

Discussion


The present study examined the effects of communication medium on group polarization. Faced with a hypothetical business situation, individuals preferred more risk when considering potential losses than when considering potential gains, as predicted previous research on risky choice framing (Kahneman & Tversky, 1979, 1984; Paese, Bieser, & Tubbs, 1993; Tversky & Kahneman, 1981). Also as predicted, groups made different choices depending on the medium of discussion. Groups that discussed the issue face-to-face or via video showed stronger framing effects than individuals, thus demonstrating group polarization. Conversely, groups that discussed via instant messaging shifted away from the prospect theory predicted directions, settling on "leaning towards" the sure option regardless of whether the scenario was framed as a gain or a loss. Interestingly, the choices of groups discussing via instant messaging in the McGuire et al (1987) study did not differ significantly between gain and loss framing either. As conjectured by Spears and colleagues (1990), resisting the group norm may have been a way for these participants -- who were relatively de-individuated yet unconcerned with group membership -- to express their individuality. It's important to note that if absolute change scores were used as the measure of polarization, little difference would be seen between the 3 mediums of communication.  

Our results thus replicate the findings of McGuire and colleagues, who showed that polarization is less likely when group members communicate via computers using text only. Extending McGuire’s findings, the use of CMC did not prevent polarization when video was used, providing paralinguistic cues beyond the text only communication. Unlike the participants in McGuire's study, who were all business managers, the participants in the present study were drawn from the general population. Furthermore, because participants had familiarity with computers and CMC (unlike the participants in the 1987 McGuire et al study), it is likely that the observed effects are truly due to the nature of the medium of communication and not artifacts of participant experience, skill, or comfort with that medium. 

The present study makes it clear that physical presence per se does not have a sizeable impact on the group polarization effect. Groups members who are physically separated but can see and hear each other act much like face-to-face group members. In both modes of communication, group awareness is enhanced sufficiently to produce similar group polarization effects. Individuals were likely motivated to match or exceed group norms, and so the arguments of other group members were persuasive. In contrast, those who only saw a textual representation of the other group members likely did not identify strongly with the group, and so were not motivated to comply with group norms and arguments. It is important to remember, though, that our sample was recruited from the general population, so little prior group identity existed. In contrast, the participants in Sia et al (2002) were all senior information-systems undergraduates at the same university. Thus, during text-mediated discussion, they were de-individuated but identified with the group, thus polarization was increased  relative to face-to-face discussion2 in contrast to our results. 

Following discussion, individuals in all conditions largely reverted to their pre-discussion risk preferences, thus arguing against a pure persuasive argumentation interpretation of results and supporting the importance of group presence and the consensus decision-making process for observing polarization.  

Considering that the physical presence of the other group members is clearly not critical, what exactly changes between the video condition and the instant messaging condition that results in polarization in the one case and not the other? What is the relative importance of visual cues relative to auditory cues? Several variations on the paradigm used here could shed light on this question. One would be to have a voice-only chat condition, lacking the non-verbal cues of the video condition, but maintaining the computer mediated aspect and the essentially verbal nature of the discussion. A second variation would be to have groups discuss via instant messaging while being able to observe each other through video cameras. A third variation would be to use voice recognition software for participants to speak their thoughts into text form, thus disassociating the ease and speed of communicating from the cognitive and social impacts of reading others comments rather than discussing face-to-face. 

The present findings have implications for real life situations in which computers have become part of everyday life; United States federal appellate judges are just as likely to polarize now that they use videoconferencing as they were when they discussed all cases face-to-face. Similarly, decision makers of multi-site companies who communicate and make decisions via text communication (e-mail and instant messaging) or video conferences could arrive at more or less risky decisions as a function of the type of computer mediated communication used. 
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Footnotes

1 As the data violated some assumptions of linear models, we also analyzed the medians with SAS's proc genmod with a multinomial distribution and a cumulative logit link function, and obtained a similar pattern of results. 
2 With the caveat mentioned earlier that Sia et al (2002) only reported and analyzed raw change scores, so it is difficult to ascertain the direction of polarization relative to initial group tendencies. 
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Table1 

Proportion choosing the option consistent with prospect theory, broken down by communication medium and group type. 

-----------------------------------------------------------------------------------------------------------

	Communication Medium
	Pre-Discussion Individuals
	Post-Discussion Groups
	Post-Discussion Individuals

	-----------------------------------------------------------------------------------------------------------

	Face to Face
	.75
	.83
	.78

	IM
	.63
	.50
	.60

	Video
	.77
	.90
	.76


-----------------------------------------------------------------------------------------------------------
Figure Captions

Figure 1. Mean risk preferences (1 = definitely the sure option, 6 = definitely the risky option) of pre- and post-discussion individuals and groups, communicating face to face, via instant messenger, or via videoconference. 
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