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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 no polarization was observed among participants in the text only condition, suggesting the importance of paralinguistic cues. Results generally supported the persuasive arguments explanation for group polarization. 

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. 


McGuire, Kiesler and Siegel (1987) tested competing theories of group polarization by manipulating the medium of communication. They presented individuals and 3-person groups with multi-attribute investment options, framed in terms of gains and losses. Groups either discussed the scenarios face-to-face or used a computer mediated text-chat system. They found that although face-to-face groups polarized in the typical manner (becoming more risk-averse for gains and risk-seeking for losses), groups in the computer mediated condition did not. A possible explanation is that fewer statements were made during the discussions in the computer-mediated condition. This supports persuasive arguments theory, in that the paucity of statements presumably led to less attitude change, and therefore less polarization. Also, the first statement of opinion in support of one of the choices appeared earlier in computer mediated discussion than in face-to-face discussion. This is important because in both conditions, the final decision of the group almost always agreed with the first opinion statement, a "first-advocate wins" effect. According to McGuire et al, in the face-to-face condition the first advocate did not state his/her opinion until feeling out the “drift of the group” that emerged during discussion; the position of the first advocate thus reflected this drift. In contrast, the drift of the group was less evident (due to fewer statements and fewer paralinguistic cues) in the computer mediated condition, which led to a more independent (of the group drift) position of the first advocate, resulting in group decisions reflecting the viewpoint of an arbitrary individual rather than the group. 


The results of the McGuire et al study are particularly interesting as the use of computer mediated communication (CMC) for social and organizational purposes has grown increasingly common. Yet, two concerns limit the external validity of the McGuire study. First, because the study was carried out before 1987, many of the participants were not familiar with CMC, such as email, and none had experience with real-time text chat. Thus, the fact that less polarization occurred in the computer-mediated condition may have been due simply to a lack of familiarity, especially in light of findings that "newness of medium" affects task performance (Hollingshead et al 1993). Furthermore, video and audio chat (rather than text chat) are emerging as standards for long distance computer-mediated group discussion. These mediums of communication allow for additional paralinguistic cues in CMC that were absent in the McGuire study.  

In parallel with the increasing use of CMC by individuals and organizations, research comparing CMC to face-to-face communication has also grown. In a meta-analysis, Baltes and colleagues (2002) concluded that CMC decreases group effectiveness, increases time required to complete tasks, and decreases member satisfaction with the decision process and outcome. However, although CMC includes a variety of media on a spectrum from asynchronous, text-based communication (email) to synchronous, voice and visual communication (video-conferencing), research has overwhelmingly focused on one kind: synchronous, text-based communication (text chat, aka instant messaging). In their meta-analysis, Baltes and colleagues (2002) found only one videoconferencing study which met their inclusion criteria. 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 McGuire’s study, we included both text only CMC (instant messaging) and another CMC condition that consisted of audio and visual communication via camera. Furthermore, we measured participants' familiarity with computer mediated communication. 

Participants in the study were drawn from the general population and presented with scenarios that described relatively simple business/financial scenarios, framed in terms of losses or gains.  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. We further hypothesized that post-discussion individuals would maintain the viewpoint of the group, as predicted by persuasive argumentation. 

In the instant messaging condition, we hypothesized that there would be no differences between pre- and post-discussion choices, consistent with McGuire and colleagues’ findings showing that the lower quantity of statements and the lower overall quality of the interaction in this condition “prevented” polarization. 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. However, other members were not physically present when communicating via video, which might lead to less normative pressure on individual members to show a more polarized opinion in the direction considered desirable by the group. 

Method
Design


The study had a 2 (frame: gain vs. loss) x 3 (decision time: 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 time 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 participants spoke fluent French. 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 (such as AIM, Yahoo! Messenger, MSN Messenger, ICQ, etc), 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 between groups with respect to 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 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 version involved closing a plant in one of two regions, with a sure loss if closing in Region 1 and a 50% chance of losing twice as much if closing 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 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, instant messaging, 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


Because the decision response measures were ordinal (a 1-6 scale from "definitely region 1" to "definitely region 2"), often yielding bimodal distributions and thick tales, we compared and reported medians rather than means. Parameters and type 1 error rates were estimated with SAS's proc genmod and the Kruskal-Wallis non-parametric analysis of variance. Readers who are not familiar with these methods may be reassured to know that we also conducted "standard" parametric tests (GLMs) for all comparisons. Although the significance levels are slightly different (sometimes stronger, sometimes weaker), the overall story is the same, so we do not report the GLM results in this paper. In this regard, we share Rodrigo & Ato's (2002) concern that standard parametric tests are inappropriate to test group polarization hypotheses.

Repeated measures analyses were performed using SAS's proc genmod with a multinomial distribution and a cumulative logit link function because this procedure can handle repeated measures, multi-level (individuals nested in groups), ordinal data. Multi-level models such as these take care of the interdependence problem that arises when data from people in groups are analyzed. Given our 1-6 ordinal scale, the cumulative logit function estimates the probability that a response will be at least a 2 ("probably the sure option"), at least a 3 ("leaning towards the sure option"), etc. 
Decision Frame Effect on Individual Risk Preferences

Participants’ pre-discussion responses to the business scenario revealed a significant effect of frame (H(1,94) = 18.8, p < .001). The median choice for the loss scenario was 4 or "leaning toward" the risky option, versus 2.5 or "probably" the sure option for the gain scenario.  This indicates that participants were more risk-seeking for losses than for gains, as predicted. The same pattern of results held for participants within each of the 3 experimental conditions, which was expected since the experimental manipulation had not yet taken place.  
Group Decisions in Face-to-Face Discussion


To determine whether typical group polarization occurred during face-to-face discussions, group decisions in the face-to-face condition were compared with individual, pre-discussion decisions (see Table 1). The intercepts show that pre-discussion, in the gain frame, participants had a 2% chance of choosing "definitely the risky option" (a 6), a 13% chance of choosing at least "probably the risky option" (a 5 or higher), a 30% chance of choosing at least "leaning towards the risky option" (a 4 or higher), etc. 

The GroupDecision variable indicates the difference between the individual, pre-discussion response (GroupDecision = 0) and the post-discussion group response (GroupDecision = 1). We see that participants in the loss frame had an 87% chance of preferring more risk (compared to those in the gain frame), consistent with predictions and previous research. Furthermore, a group considering a loss had an 88% percent chance of preferring more risk (as compared to the other 3 possibilities -- a group considering a gain, an individual considering a loss, and an individual considering a gain), thus showing evidence of group polarization. The type 3 contrasts revealed a main effect of frame (χ2 (1) = 7.92, p < .01) and an interaction of frame and group (χ2 (1) = 7.13, p < .01). The interaction reveals that group polarization did indeed occur, as the effect of frame on risk preference was magnified significantly by group discussion and decision. After discussing face-to-face, groups were more likely than individuals to choose the riskless option in the gain frame and more likely to choose the risky option in the loss frame. 

Effect of Communication Medium on Group Polarization

With confirmation that we had replicated the group polarization effect, we compared the group responses in the instant messaging and video conditions with the face-to-face condition (See Figure 1). After discussing face-to-face or via video, groups were more risk-seeking when considering a loss than when considering a gain. However, after discussion via instant messaging, group decisions did not differ between gains and losses (H(1,28) = .15, p = .7). To determine the effect sizes and significance of the changes from individual to group choices in each of the conditions, another proc genmod was used (See Table 2).

The type 3 contrasts revealed a main effect of frame (χ2 (1) = 18.91, p < .001), indicating that individuals and groups were more likely to choose the risky option when considering a loss. A marginally significant interaction of frame and individual vs group (χ2 (1) = 3.60, p = .06) indicated that groups were more likely (than individuals) to prefer the risky option when considering a loss. A 3-way interaction of frame, communication medium, and individual vs group (χ2 (2) = 14.38, p < .001) indicated that medium of communication influenced the strength of the interaction between group discussion and frame (gain vs loss), such that face-to-face and video discussion led to larger frame effects in groups than individuals, while IM discussion led to smaller frame effects in groups than individuals. No other main effects or interactions were significant. 
Effect of Communication Medium on Individual Preference Change


Finally, to test whether group discussion led to lasting changes in individual preferences, we examined the post-discussion, private, individual responses. We ran the same proc genmod model as before, but rather than looking at group decisions we compared pre-discussion and post-discussion individual choices (see Figure 2 and Table 3). 

Although the overall pattern of results for post-discussion preferences observed in Figure 2 appears quite similar to the group choices seen in Figure 1, comparing the error bars reveals that the post-discussion individual differences were, in fact, not as strong. The effect of frame was still significant (χ2 (1) = 19.21, p < .001), indicating that individuals preferred more risk when considering losses. The 2-way interactions, however, were all non-significant and the 3-way interaction dropped to marginal significance (χ2 (2) = 5.05, p = .08), indicating that the effect of group discussion on risk preference was reduced. Collapsing the face-to-face and video conditions and comparing them to the instant messaging condition brought the 3-way interaction to significance (χ2 (1) = 4.90, p = .03), but did not affect the 2-way interactions or main effects. These findings indicate that post-discussion (compared to pre-discussion) participants in the face-to-face and video conditions were more risk-seeking when considering a loss, but participants who had been in the instant messaging condition did not show this effect. Overall, it appears that the group preferences were slightly attenuated in post-discussion individual responses. 
Discussion

The present study examined the effects of communication medium on group polarization. Faced with a hypothetical business situation, the participants in the present study 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 became indifferent to gains and losses and converged on "leaning towards" the sure option. This may have been a compromise decision, settled upon in the relatively impoverished communication of the instant messaging discussion. 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. 

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, email, and instant messaging (but not video conferences, providing a more conservative test of our hypothesis), 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.

It appears that individuals internalized the arguments and/or values of the group, evidenced by the fact that post-discussion individual preferences differed significantly from pre-discussion choices. This supports the persuasive arguments explanation of group polarization, as the group preference persisted even when the other group members were absent and participants' opinions were expressed privately. It is possible that during discussion, group members heard convincing arguments supporting the prospect theory consistent option, and these arguments were internalized and thus affected individuals' private, post-discussion choices. Traditional social comparison theory would not predict post-discussion differences; without the presence of the other group members, there is little motivation to comply with and exceed group norms. This could also lead to the expectation that video mediated discussion should be significantly less polarizing than face-to-face discussion, but this was not observed. Our findings are consistent with a meta-analysis concluding that persuasive argumentation is generally a stronger contributor to group polarization than is social comparison (Isenberg, 1986).   


What exactly changes between the video condition and the instant messaging condition that results in polarization in the one case and not the other? 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 sitting around a table where they could clearly see each other. This would separate the effects of physical co-presence and visual cues from the other communication differences inherent in instant messaging. 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. 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. However, generalization from laboratory to real situations must be made with caution. It is thus important to verify the present findings in a business context involving real decisions. 
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Table 1 
Cumulative logit model results, showing the likelihood of individuals and groups in the face-to-face condition to prefer risk more strongly. 

-----------------------------------------------------------------------
	Parameter
	Probability
	Z
	p-value

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

	Intercept1 (definitely risky option)
	.02
	-5.49
	.000

	Intercept2 (probably risky option)
	.13
	-3.53
	.000

	Intercept3 (leaning toward risky option)
	.30
	-1.77
	.076

	Intercept4 (learning toward sure option)
	.39
	-0.94
	.346

	Intercept5 (probably sure option)
	.75
	2.11
	.035

	Group Decision (vs individual)
	.34
	-1.41
	.159

	Loss Frame
	.87
	2.82
	.005

	Group Decision * Loss Frame
	.88
	2.85
	.004


-----------------------------------------------------------------------
Table 2
Cumulative logit model results, showing the likelihood of individuals and groups in all communication conditions to prefer risk more strongly (intercepts omitted) 
----------------------------------------------------------------
	Parameter
	Probability
	Z
	p-value

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

	Group Decision (vs individual)
	.42
	-0.56
	.573

	Loss Frame
	.92
	2.98
	.003

	FTF Interaction
	.54
	0.2
	.844

	IM Interaction
	.57
	0.36
	.716

	Group Decision * Loss Frame
	.83
	2.01
	.044

	Group Decision * FTF Interaction
	.36
	-0.76
	.444

	Group Decision * IM Interaction
	.71
	1.17
	.243

	Loss Frame * FTF Interaction
	.49
	-0.06
	.954

	Loss Frame * IM Interaction
	.27
	-1
	.319

	Group Decision * Loss Frame * FTF Interaction
	.68
	0.75
	.453

	Group Decision * Loss Frame * IM Interaction
	.04
	-2.91
	.004


----------------------------------------------------------------
Table 3 

Cumulative logit model results, showing the likelihood of pre- and post-discussion individuals in all communication conditions to prefer risk more strongly (intercepts omitted) 
----------------------------------------------------------------
	Parameter
	Probability
	Z
	p-value

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

	Post Discussion
	.56
	0.63
	.563

	Loss Frame
	.88
	2.79
	.005

	FTF Interaction
	.53
	0.15
	.879

	IM Interaction
	.55
	0.27
	.788

	PostDiscussion*FrameLoss
	.62
	0.97
	.332

	PostDiscussion*MediumF2F
	.40
	-1.04
	.299

	PostDiscussion*MediumIM
	.58
	0.97
	.333

	FrameLoss*MediumF2F
	.49
	-0.04
	.969

	FrameLoss*MediumIM
	.31
	-0.9
	.370

	PostDiscussion*FrameLoss*MediumF2F
	.58
	0.42
	.674

	PostDiscussion*FrameLoss*MediumIM
	.24
	-1.61
	.108


----------------------------------------------------------------
Figure Captions
Figure 1. Median risk preferences of pre-discussion individuals and post-discussion groups. Error bars show the 95% confidence intervals of the medians.
Figure 2. Median risk preferences of post-discussion individuals in all conditions. Error bars show the 95% confidence intervals of the medians.
Figure 1
[image: image1.emf]1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

individuals face-to-face

groups

IM groups video groups

Median Risk Preference

losses

gains


Figure 2 
[image: image2.emf]1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

face-to-face

individuals

IM individuals video individuals

Median Risk Preference

losses

gains

 











































































































































































PAGE  

