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Abstract

Information exchange is a crucial process in groups, but to date, no one has systematically

examined how a group member’s relationship with a group can undermine this process.

The current research examined whether disidentified group members (i.e., members who

have a negative relationship with their group) strategically undermine the group outcome in

information exchange. Disidentification has been found to predict negative group-directed

behaviour, but at the same time disidentified members run the risk of being punished or

excluded from the group when displaying destructive behaviour. In three studies we ex-

pected and found that disidentified group members subtly act against the interest of the

group by withholding important private information, while at the same time they keep up

appearances by sharing important information that is already known by the other group

members. These findings stress the importance of taking a group member’s relationship

with a group into account when considering the process of information exchange.

Introduction

Information exchange is a crucial process in groups [1–3]. Many important economic, techni-

cal, medical, or political decisions are made by groups [3,4]. Ideally, group members possess

different pieces of important information that, if put together, increase the quality of any deci-

sion made by their group. Thus, the importance of open and honest information exchange

where all group members share all the information they possess is obvious for achieving high

quality decisions. But what if some group members actively undermine the process of informa-

tion exchange? This could potentially have devastating results. The current research set out to

investigate how a group member’s relationships with a group affects what type of information

they share, withhold, falsify or destroy during information exchange.

Until recently, research has widely assumed that information exchange is cooperative [5],

and has mostly focused on the underlying cognitive processes of information exchange [4].

More recent research, however, demonstrated that group members can be strategic with regards

to what information they share with other group members [6–10]. Research, for example, found

that group members consider information sharedness and information importance when they

share their information [6]. Information sharedness refers to the amount of information that is
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known by all group members (public or private) and information importance refers to the

importance to the problem at hand (important or unimportant). Information that is shared with

other group members better predicts group judgements than information that group members

keep to themselves, but if group members fail to share and heed uniquely held relevant informa-

tion it can result in poorer decision quality [5,11,12]. Thus, to act in the interest of the group, it

is important to share as much information as possible, especially important information that is

unknown by the other group members. If a group member were to act against the interest of the

group, there are, however, several possible ways to undermine the group performance. Most

extreme forms of behaviour would be to destroy or even falsify all available information, but

group members may also deliberately withhold information from their fellow group members.

There is considerable research that has focused on the underlying motivations of why group

members sometimes withhold (e.g., [6–8]) or distort (e.g., [6,13–15]) information in informa-

tion exchange, but research that focusses on the relationship between a group member and a

specific group as an underlying mechanism is lacking. In the current research we argue that a

group member’s relationship with a group is an important, but hitherto neglected, factor that

affects information exchange in group settings.

Considerable research has documented how the self is construed in relation to one’s group

memberships [16,17]. When these relationships are positive, group members identify with the

group; they perceive and describe themselves as a typical group member and they act and feel

on behalf of the group membership [18–20]. When this relationship is negative, group mem-

bers disidentify with this group; they perceive and describe themselves as different from other

group members, they feel bad about the group membership, and they act against the interest

of the group [21–24]. For identified group members, the group’s successes and failures are

like their own, because the group membership is an important part of their self-concept [25].

As such, identified group members behave in a manner consistent with collective interests

(even when it involves harming their own personal interests). They conform to group norms,

because normative behaviour is perceived as being in the best interests of the group [2,18,26–

28]. In support of this view, research found that social identification positively affects group

members’ contributions in a public goods dilemma [29]. Thus, it is expected that identified

group members act in the interest of the group (i.e., share more information) in information

exchange. Disidentified group members, on the other hand, demonstrate anti-normative

behaviour [21,30,31], and even negative behaviour that harms the group interest directly

[22,23]. Therefore, it is expected that disidentified group members would be motivated to

undermine the process of information exchange.

Disidentified group members still see themselves as part of the group, thus they are at risk

of being excluded [32,33] or punished [34–37] by the other group members if they act against

the interest of the group. Recent research demonstrated the importance of a group member’s

actions within a group in information exchange [32]. When group members deviate from

group norms in information exchange (i.e., withhold or falsify information, instead of sharing

information which is considered normative) they tend to get excluded by the other group

members. This finding is in line with previous theory which suggests that punishment of norm

violators is a key mechanism to promote cooperation in groups [34–37]. Although, disidenti-

fied group members have a negative relationship with their group, they still see themselves as

part of the group, and are often not able to leave this group due to low permeability or because

the benefits of staying in the group outweigh the costs of leaving the group [38]. Thus, even for

disidentified group members it can be disagreeable or painful to be excluded and punished by

the group, because in the end they are dependent on the group.

Moreover, reputation is a currency that is valid in many social settings [39–41]. According

to this view, a group member’s reputation in information exchange within a group is established
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by his or her previous actions (sharing, withholding, distorting or destroy information). A

group member is likely to be punished by the others group members in case that member has a

bad reputation, and rewarded in case that member has a good reputation. Thus, behaviour of

disidentified group members in information exchange may be driven by the desire to acquire

a good reputation, while at the same time they subtly undermine the group outcome in infor-

mation exchange. In order to do so, we suggest that disidentified group members strategically

differentiate between private and public as well as important and unimportant information.

Undermining the group subtly is possible by withholding information—which is the least

extreme form of undermining the group outcome—from the other group members. This is

especially harmful for the group if this information is important and unknown by the other

group members. It is therefore expected that disidentified group members withhold more pri-

vate important information than identified group members. In addition, we don’t expect any

differences between the withholding of the other types of information for disidentified group

members. Therefore, we hypothesize the following:

Hypothesis 1a: disidentified group members withhold more private important information

than identified group members.

Hypothesis 1b: disidentified group members withhold more private important information

compared to public important, public unimportant, and private unimportant information.

At the same time, however, disidentified group members need to keep up the appearance of

cooperation (see also [7,13], for similar arguments). If disidentified group members withhold

private important information, their destructive behaviour is easily detectable because they

would also share less information in total. But sharing more important public information

might be a strategy for disidentified group members to cover up their subversive behaviour,

and thus reduce the risk of being punished or excluded from the group. Sharing public infor-

mation has low costs, because it is already known by the other group members. As such, the

other group members are already aware of the importance of the available public information.

Thus, when a group member predominantly shares important public information it will help

increase, or sustain the group member’s reputation, because the other group members can eas-

ily verify its importance. Therefore, we first, expect that disidentified group members might

compensate their destructive behaviour by sharing more important public information com-

pared to identified group members. Second, it is expected that disidentified group members

share the largest amount of important public information because it is important but has low

cost for the individual group member; the smallest amount of important private information

because it is important but has the highest cost for the individual group member; public and

private unimportant information will be shared at an intermediate level because this informa-

tion is unimportant. Thus, we hypothesize the following:

Hypothesis 2a: disidentified group members share more important public information than

identified group members.

Hypothesis 2b: the amount of information that disidentified group members share with the

other group members differs in the following order ranging from high to low: public impor-

tant, public unimportant, private unimportant, and private important.

To test whether information exchange is dependent on people’s relationships with their

group, we conducted three studies in which we manipulated disidentification and social iden-

tification with an artificial group. After the manipulation, the participants took part in an

information pooling game [6]. The information that could be exchanged was either public or

private, and either important or unimportant. Participants had to decide which information
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they wanted to share, withhold, make less informative, distort, or destroy. One could argue that

in case a group member refrains from sharing information with the other group members, that

group member is, thus, withholding information. Although not sharing of information and

withholding of information both are equivalent in terms of outcomes, they are not psychologi-

cally equivalent because they involve different decision frames (cf. [42]). In the first option the

emphasis is on cooperating with the group, whereas in the second option the emphasis is on

undermining the group. If group members decide not to share a piece of information, they

most likely do not care about the group outcome. But withholding a piece of information is

very deliberate and aims at harming the group. Thus, by focussing on both types of decisions—

sharing and withholding of information—, it allows us to investigate how disidentified group

members deliberately act against the interest of the group, and at the same time how they are

keeping up the appearance of cooperation. In Studies 1 till 3 we tested whether disidentified

group members withhold more important private information compared to identified group

members and whether disidentified group members keep up the appearance of cooperation by

sharing more public important information.

Study 1

Method

Ethics statement. The study was approved by the Ethics Committee of the Leibniz-Insti-

tut für Wissensmedien. Written informed consent was obtained from all participants.

Participants and design. A total of 56 students from the University of Tuebingen (38

female, median age 24 years, range 19–60 years) participated in a lab study in exchange for 4

euros. The current experiment took approximately 15 minutes to complete and was only a

minor part of a study session for which the “main” study only required a small sample to test

material. We aimed, however, to have at least 20 participants per cell. One participant who was

familiar with the information pooling game was removed from the sample. Participants were

randomly assigned to one of two conditions: disidentification condition (N = 31) and identifi-

cation condition (N = 24).

Procedure. At the start of the experimental session, approximately six participants were

seated in front of a computer, which displayed all instructions. The study was introduced as an

investigation on decision making in a group context. Participants were informed that they

would be randomly assigned to a group and that, prior to the experiment, the university is

interested in their opinion on a current issue at the university. Hereupon, participants were

told that in the actual experiment they would be working together in a computer game, set-up

in a network, in which they could exchange information with other group members to find a

hidden treasure.

After the general instructions and the group assignment, disidentification and social identi-

fication with the working group were manipulated. As disidentification and social identifica-

tion are driven by feelings of coherence versus contradiction to the group [22,23,43–45], the

relationship with the group was manipulated using a similarity versus difference manipulation

on a relevant topic. Participants were informed that the university is proposing to introduce a

“veggie day” in the university cafeteria and that the university is collecting the opinion of sev-

eral students on this matter. Participants gave their opinion about vegetarian food and meat

consumption and were asked whether they are in favour of or against a “veggie day” in the uni-

versity cafeteria. After completing these questions, participants received a summary of their

opinion on vegetarian food, and a bogus summary of the other group members. In the disiden-
tification condition, the opinion from the participant was opposite to that of the other group
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members, whereas in the identification condition the opinion from the participant was similar

to that of the other group members.

After the manipulation, the participants completed measures of disidentification and iden-

tification with the assigned group as manipulation checks, and then continued to the experi-

mental task in which participants had to exchange 12 pieces of information (cues) in order to

find a hidden treasure buried in a grave in the graveyard of a monastery [6]. All participants

were told that each group member was given 12 pieces of information which they could ex-

change with the other group members. To be able to find the treasure it is important to pool as

many cues as possible. Similar to the original paradigm, the information was either public or

private, and either important (i.e., excluded 64 graves) or unimportant (i.e., excluded 4 graves).

The task was transparent in that participants knew the importance and sharedness of each piece

of information. This explicit information is important because it allows participants to be strate-

gic in information sharing and withholding (see [7], for a similar argument). Participants had to

decide which information they wanted to share, withhold, or distort. In addition, in this experi-

ment participants were given a fourth option, in which they could destroy the information,

making it no longer accessible for the participant and the other group members. Given that the

participants were given additional options, the test for our hypotheses may be considered more

conservative compared to the original paradigm. All participants were told that in order to find

the treasure it is important that they share as much information as possible with the other

group members. No additional reward was offered if the treasure was found. After the informa-

tion exchange, participants were debriefed and thanked.

Measures. In Study 1 through 3, all ratings were made on 7-point scales ranging from 1

(not at all) to 7 (verymuch) unless indicated otherwise. Disidentification with the group was

measured with 11 items (α = .91, M = 2.75, SD = 1.35; e.g., ‘I wish I had nothing to do with this

group’) adapted from Becker and Tausch [22]. Social identification with the group of was mea-

sured with 3 items (α = .94, M = 2.79, SD = 1.49; e.g., ‘I identify with this group’) adapted from

Doosje, Ellemers, and Spears [46]. Information exchange was coded by counting how many

cues from each of the four categories were shared, withheld, distorted, and destroyed. Each

score (the number of important public, important private, unimportant public, and unimpor-

tant private pieces of information) could range from zero to three.

Results

Manipulation check. A multivariate analysis of variance (MANOVA) with condition as a

between-subject factor and disidentification and social identification as dependent variables was

conducted. Results revealed a significant main effect of condition, F(2, 22) = 17.21, p< .001, η2
p =

.40. As expected, participants in the disidentification condition disidentified more (M = 3.42,

SD = 1.30), compared to the identification condition (M = 1.89, SD = 0.85), F(1, 53) = 25.44, p<
.001, η2

p = .32. Participants in the identification condition identified more (M = 3.64, SD = 1.68),

compared to the disidentification condition (M = 2.13, SD = 0.88), F(1, 53) = 18.50, p< .001,

η2
p = .26.

Information exchange. To test our two hypotheses, we first conducted two separate

ANOVA’s for the number of shared public important information and withheld private

important information with condition (disidentification and identification) as a between-sub-

jects variable. In line with Hypothesis 1a, we found that participants in the disidentification

condition withheld more important private information (M = 1.32, SD = 0.94), compared to

participants in the identification condition (M = 0.75, SD = 1.07), F(1, 53) = 4.41, p< .05,

η2
p = .08. Unexpectedly, we did not find support for Hypothesis 2a, that participants in the dis-

identification condition shared more important public information (M = 1.90, SD = 1.16),
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compared to participants in the identification condition (M = 2.25, SD = 0.99), F(1, 53) = 1.36,

p = .25, η2
p = .03.

To test whether disidentified group members strategically differentiate between private and

public as well as important and unimportant information we conducted separate repeated-

measures analysis of variance (RM-ANOVA) with a priori contrasts for the number of shared,

withheld, distorted, and deleted information, with condition (disidentification and identifica-

tion) as a between-subjects variable, and with sharedness (public vs. private) and importance

(important vs. unimportant) as a within-subjects variable. To test Hypothesis 1b, we used

planned contrasts which predicted that disidentified group members (versus identified group

members) would withhold more private important information compared to the other types

of information (contrast coefficients: –3, –1, –1, –1). Although, the planned contrast which

compared both conditions was not significant, F(1, 53) = 1.41, p = .24, η2
p = .03 (Fig 1A), it

did reveal a significant simple effect for disidentification, F(1, 53) = 10.19, p< .01, η2
p = .16.

The simple effect for identification was not significant, F(1, 53) = 1.51, p = .22, η2
p = .03. Thus,

participants in the disidentification condition withheld more important private information

compared to the other types of information; there were no difference between the different

types of information for participants in the identification condition. To test Hypothesis 2b, we

used planned contrasts in which we tested whether the amount of information that disidenti-

fied group members (versus identified group members) would share with the other group

members differs in the following order ranging from high to low: public important, public

unimportant, private unimportant, and private important (contrast coefficients: 3, 1, –1, –3,

respectively). Although, our planned contrast which compared both conditions was not

significant, F(1, 53) < 1 (Fig 1B), it did reveal a significant simple effect for disidentification,

F(1, 53) = 9.90, p< .01, η2
p = .16, and for identification, F(1, 53) = 5.85, p< .05, η2

p = .10.

Thus, both participants in the identification and disidentification condition shared the most

Fig 1. Mean levels of each type of information which participants (A) withheld, or (B) shared in Study 1. Error bars represent ±1 SE of the mean.

https://doi.org/10.1371/journal.pone.0175155.g001
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important public information and the least important private information. Finally, there were

no main or interaction effects of condition for distorting information, or deleting information,

Fs< 1.83, p> .18.

Discussion

In Study 1, we found evidence that participants in the disidentification condition withhold

more important private information compared to participants in the identification condition.

Moreover, we also found that participants in the disidentified withhold more important pri-

vate information in comparison to the other types of information. There were no differences

between the different types of information that participants in the identification condition

withheld from the other group members. Thus, disidentified group members appear to be stra-

tegic in what type of information they withhold from the other group members.

The results from Study 1 revealed that participants in the disidentification condition shared

the largest amount of important public information and the smallest amount of important

private information. But the same pattern also appeared for participants in the identification

condition. Moreover, we did not find support that the participants in the disidentification con-

dition share more important public information compared to participants in the identification

condition.

Although, we found some support for our hypotheses, the evidence is still limited. This

could be due to low statistical power—the expected interaction effects did not reach the con-

ventional levels of significance—or due to the presentation of each piece of information avail-

able in the information exchange. The available information in Study 1 was displayed in one

overview, which might cause participants to be more balanced in their decision. When infor-

mation is presented sequentially it makes the prior decision salient, thereby increases com-

mitment to that decision [47]. Thus, we expect group members to be more strategic in their

choices when the information is presented sequentially, compared to a more balanced strategy

when all information is displayed in one overview.

The findings from Study 1 are somewhat similar to earlier research on the effects of pro-

social versus pro-self motivations [6]. One could argue that the information exchange in the

present data was motivated by a pro-social (i.e., the goal to cooperate to maximise outcomes

for both oneself and the group) versus a pro-self (i.e., the goal it to maximise one’s own out-

comes relative to the group) orientation [48]. Participants worked on a group task in which

they had to pool as much information as possible in order to succeed as a group. There were

no other incentives available other than group success, which renders the option of free-riding,

that is, to profit from the contributions of others without making a contribution themselves

highly improbable. Even if our participants were primarily concerned with the welfare of

themselves, it would still be in their personal interest to succeed as a group—e.g., basking in

reflected glory [25]. Thus, if participants in the disidentification condition were motivated by a

pro-self orientation one would expect behaviour that maximizes the personal gain in the situa-

tion, which would be to succeed as a group. Our findings from Study 1, on the other hand,

demonstrated that disidentified group members strategically acted against the interest of the

group, leaving them with zero outcomes, except for group failure. Therefore, it is reasonable to

assume that pro-self orientation and disidentification are indeed distinct processes. Thus, the

main objective of Study 2 was to examine if our finding still occur if we control for pro-social

versus pro-self motivations, which will provide support for our notion that a group member’s

relationship with a group is an important factor that affects information exchange in group set-

tings. In Study 2 we also aimed at increasing the sample size, and thus statistical power. More-

over, the information in the information paradigm will be presented sequentially.
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Study 2

Method

Ethics statement. The study was approved by the Ethics Committee of the Leibniz-Insti-

tut für Wissensmedien. Written informed consent was obtained from all participants.

Participants and design. A total of 99 students from the University of Tuebingen (78

female, median age 22 years, range 18–30 years) participated in a lab study in exchange for 4

euros. The experiment took approximately 15 min to complete and was part of a longer session

that included another unrelated study. Data collection was scheduled for a specific time frame

in which we aimed to recruit as many participants as possible (but at least 30 per cell). Two

participants who were removed from the sample because they were the only participant

attending at a particular session—i.e., there was no group available. Participants were ran-

domly assigned to one of two conditions: disidentification condition (N = 44) and identifica-

tion condition (N = 53).

Procedure. The procedure and measures were identical to Study 1, except that the partici-

pants received the pieces of information one after the other (i.e., sequential). In this study, par-

ticipants were also given a fifth option, namely to make the information less informative. To

give an example, one of the cues in the paradigm stated “the monk did not die in October”.

Making this item less informative, would change this piece of information to “the monk did

not die in autumn”. As such, this is a less extreme form of distorting information, because the

cue is still correct. Given that the participants had an additional option, the test for our hypoth-

eses may be considered as more conservative compared to Study 1. In addition, we measured

participant’s pro-social and pro-self motivations.

Measures. We used the same measures as in Study 1 for disidentification (α = .92,

M = 2.50, SD = 1.14), and social identification (α = .87, M = 3.31, SD = 1.44). Moreover, the

same coding schema for information exchange was used as in Study 1. Pro-social motivation

was measured with two items (α = .78, M = 4.85, SD = 1.65; e.g., ‘In the treasure hunt I wanted

someone in my group to find the treasure’). Pro-self motivations were also assessed with two

items (α = .72, M = 4.94, SD = 1.57; e.g., ‘In the treasure hunt I wanted to find the treasure

myself’). Both pro-social and pro-self motivations were negatively correlated with each other

(r(97) = -.36, p< .001)

Results and discussion

Manipulation check. A MANOVA with condition as a between-subject factor and disi-

dentification and social identification as dependent variables was conducted. Results revealed

a significant main effect of condition, F(2, 94) = 19.61, p< .001, η2
p = .29. As expected, partici-

pants in the disidentification condition disidentified more (M = 3.12, SD = 1.11), compared to

the identification condition (M = 1.98, SD = 0.89), F(1, 95) = 31.80, p< .001, η2
p = .25. Partici-

pants in the identification condition identified more (M = 3.92, SD = 1.54), compared to the

disidentification condition (M = 2.58, SD = 0.88), F(1, 95) = 26.63, p< .001, η2
p = .22.

Information exchange. As in Study 1, we first conducted two separate ANOVA’s for the

number of shared public important information and withheld private important information

with condition (disidentification and identification) as a between-subjects variable. In line

with Hypothesis 1a, we found that participants in the disidentification condition withheld

more important private information (M = 0.77, SD = 0.86), compared to participants in

the identification condition (M = 0.45, SD = 0.70), F(1, 95) = 4.11, p< .05, η2
p = .04. Unexpect-

edly, but in line with Study 1, we did not find support for Hypothesis 2a, and participants in

the disidentification condition did not share more important public information (M = 1.73,
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SD = 1.00), compared to participants in the identification condition (M = 1.70, SD = 1.10), F(1,

95)< 1.

Again, to test whether disidentified group members strategically differentiate between pri-

vate and public as well as important and unimportant information we conducted separate

RM-ANOVA’s with a priori contrasts for the number of shared, withheld, making information

less informative, distorted, and deleted information, with condition (disidentification and

identification) as a between-subjects variable, and with sharedness (public vs. private) and

importance (important vs. unimportant) as a within-subjects variable. A planned contrast

(Hypothesis 1b) which predicted that disidentified group members (versus identified group

members) would withhold more private important information compared to the other types

of information (contrast coefficients: –3, –1, –1, –1), was significant, F(1, 95) = 4.69, p< .05,

η2
p = .05 (Fig 2A). Simple effects revealed that this effect was significant for the disidentifica-

tion condition, F(1, 95) = 10.63, p< .01, η2
p = .10, but not for the identification condition,

F(1, 95) < 1. Thus, as in Study 1, participants in the disidentification condition withheld more

important private information compared to the other types of information; there were no dif-

ference between the different types of information for participants in the identification condi-

tion. A planned contrast (Hypothesis 2b) which predicted that the amount of information that

disidentified group members (versus identified group members) would share with the other

group members differs in the following order ranging from high to low: public important,

public unimportant, private unimportant, and private important (contrast coefficients: 3, 1,

–1, –3, respectively), was also significant, F(1, 95) = 5.39, p< .05, η2
p = .05 (Fig 2B). Simple

effects revealed that this effect was significant for the disidentification condition, F(1, 95) =

4.42, p< .05, η2
p = .04, but not for the identification condition, F(1, 95) = 1.30, p< .26, η2

p =

.01. Thus, as in Study 1, participants in the disidentification condition shared the most impor-

tant public information and the least important private information; this pattern was not

Fig 2. Mean levels of each type of information which participants (A) withheld, or (B) shared in Study 2. Error bars represent ±1 SE of the mean.

https://doi.org/10.1371/journal.pone.0175155.g002
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significant for participants in the identification condition. Finally, there were no main or inter-

action effects of condition for making information less informative, distorting information, or

deleting information, Fs< 2.25, p> .13.

Pro-social versus pro-self motivations. In order to test whether pro-social and pro-self

motivations were affected by our manipulation we conducted a MANOVA with condition

(disidentification and identification) as a between-subjects variable. We found, as expected,

that pro-social and pro-self motivations did not differ between conditions, Fs< 1.37, p> .24.

Next, we conducted two hierarchical multiple regression analyses where we included pro-

social and pro-self motivations into the regression analysis as the first predictor, followed by

condition. We found that in the first step, pro-social motivations (B = -0.20, SE = 0.05, 95%

CI = (-0.29, -0.11), p< .001) decreased the amount of important private information partici-

pants withheld from the other group members, but pro-self motivations did not (B = 0.03,

SE = 0.05, 95% CI = (-0.07, 0.12), p = .56), F(2, 96) = 12.18, p< .001, R2 = .20. When we in-

cluded condition in the next step, pro-social motivations remained significant, but condition

was, as expected, also a significant predictor (B = 0.32, SE = 0.14, 95% CI = (0.04, 0.60), p<
.05), F(3, 95) = 10.18, p< .001, ΔR2 = .04. Although, as reported above, we did not find that

participants in the disidentification condition share more important public information,

compared to participants in the identification condition, we did find that pro-social motiva-

tions increased (B = 0.22, SE = 0.06, 95% CI = (0.10, 0.35), p< .001) and pro-self motivations

decreased (B = -0.14, SE = 0.06, 95% CI = (-0.26, -0.01), p< .05) the amount of important pub-

lic information participants share with the other group members, F(2, 96) = 11.90, p< .001,

R2 = .22.

Discussion

The results revealed that participants in the disidentification condition withhold more impor-

tant private information compared to participants in the identification condition. Moreover,

as in Study 1, we found that participants in the disidentified withhold more important private

information in comparison to the other types of information. There were no differences

between the different types of information that participants in the identification condition

withheld from the other group members. Thus, disidentified group members appear to be stra-

tegic in what type of information they withhold from the other group members.

Similar as in Study 1, we did not find support that the participants in the disidentification

condition share more important public information compared to participants in the identifica-

tion condition. However, we did find that participants in the disidentification condition are

strategic in what type of information they share with the other group members. Similar as in

Study 1 we found that participants in the disidentification condition shared the largest amount

of important public information, and the smallest amount of important private information.

Moreover, there were no differences between each type of information which was shared by

participants in the identification condition.

We also found support that the amount of important private information which partici-

pants withheld from the other group members could not only be attributed to a pro-self or

pro-social motivation, but our manipulation had an additional effect. The amount of impor-

tant public information participants share with the other group members was only affected by

pro-self and pro-social motivations. This is in line with earlier work, that pro-self and pro-

social motivations affect the amount of information people share with the other group mem-

bers [7,49].

Although, the results showed that participants in the disidentification condition are strate-

gic in what type of information they share with the other group members—i.e., they share the

Strategic information exchange by disidentified group members

PLOS ONE | https://doi.org/10.1371/journal.pone.0175155 April 6, 2017 10 / 19

https://doi.org/10.1371/journal.pone.0175155


most important public information and the least important private information—, we were

not able to find support that the participants in the disidentification condition share more

important public information compared to participants in the identification condition. It

appears that participants in the disidentification condition share equal amounts of this type

information. However, this evidence, of course is limited. To provide more compelling evi-

dence, we decided to measure behavioural intentions regarding information exchange (i.e., if

they would rather use a more extreme form of behaviour) if they were not dependent on the

information of the other group members. Behavioural intentions capture hypothetical behav-

iour that group members would like to display if they did not have to keep up appearances. We

would expect that behavioural intentions regarding information exchange would be more

extreme (e.g. destroy or falsify information) than actual behaviour, but only for participants in

the disidentification condition. Moreover, we expect that differences between behavioural

intentions and actual behaviour are largest for the kind of information where destructive

behaviour cannot be easily disguised. Thus, we expect a similar trend for differences between

behavioural intentions and actual behaviour as we predicted for sharing of information.

Thus, for participants in the disidentification condition we expect the difference between

behavioural intentions and actual behaviour to be the largest (i.e., they would rather use a

more extreme form of behaviour) for public important information, and to be the smallest for

important private information (i.e., where their destructive behaviour will not be noticed by

other group members but has a great impact on the group outcome); we expect differences

between behavioural intentions and actual behaviour to be at an intermediate level for public

and private unimportant information. For participants in the identification condition we don’t

expect any differences between behavioural intentions and actual behaviour for each type of

information.

Study 3

Method

Ethics statement. The study was approved by the Ethics Committee of the Leibniz-Insti-

tut für Wissensmedien. Written informed consent was obtained from all participants.

Participants and design. A total of 75 students from the University of Tuebingen (59

female, median age 23 years, range 18–51 years) participated in a lab study in exchange for 4

euros. The experiment took approximately 15 min to complete and was part of a longer session

that included a number of different studies. Data collection was scheduled for a specific time

frame in which we aimed to recruit as many participants as possible (but at least 30 per cell).

Participants were randomly assigned to one of two conditions: disidentification condition

(N = 33) and identification condition (N = 42).

Procedure. The procedure and measures were identical to Study 2, except that we did not

assess pro-self and pro-social motivations in the current study. In addition, we measured par-

ticipant’s intentions regarding information exchange.

Measures. We used the same measures for disidentification (α = .91, M = 2.27, SD = 0.99),

and social identification (α = .88, M = 3.68, SD = 1.51) as in Study 1 and Study 2. Moreover, the

same coding schema for information exchange was used as in both studies. Intentions were

assessed by asking participants after each information item what they would rather do (1 =

share, 2 = withhold), 3 = make less informative, 4 = distort, or 5 = destroy) if they were not

dependent on the information of the other group members. Extremity of intention for each

item was calculated by subtracting the intention score from the information exchange score,

so that larger values indicate more extreme intentions, whereas scores of zero indicate that

intentions do not deviate from information exchange.
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Results and discussion

Manipulation check. A MANOVA with condition as a between-subject factor and disi-

dentification and social identification as dependent variables was conducted. Results revealed

a significant main effect of condition, F(2, 72) = 26.10, p< .001, η2
p = .42. As expected, partici-

pants in the disidentification condition disidentified more (M = 2.90, SD = 0.98), compared to

the identification condition (M = 1.77, SD = 0.66), F(1, 73) = 38.29, p< .001, η2
p = .33. Partici-

pants in the identification condition identified more (M = 4.39, SD = 1.39), compared to the

disidentification condition (M = 2.78, SD = 1.13), F(1, 73) = 29.20, p< .001, η2
p = .29.

Information exchange. As in Study 1, we first conducted two separate ANOVA’s for the

number of shared public important information and withheld private important information

with condition (disidentification and identification) as a between-subjects variable. In line

with Hypothesis 1a, we found that participants in the disidentification condition withheld

more important private information (M = 1.03, SD = 0.88), compared to participants in the

identification condition (M = 0.38, SD = 0.66), F(1, 73) = 13.27, p< .001, η2
p = .15. We also

found support for Hypothesis 2a, that participants in the disidentification condition shared

more important public information (M = 1.97, SD = 0.92), compared to participants in the

identification condition (M = 1.40, SD = 0.92), F(1, 73) = 6.42, p< .05, η2
p = .08.

Again, to test whether disidentified group members strategically differentiate between pri-

vate and public as well as important and unimportant information we conducted separate

RM-ANOVA’s with a priori contrasts for the number of shared, withheld, making information

less informative, distorted, and deleted information, with condition (disidentification and

identification) as a between-subjects variable, and with sharedness (public vs. private) and

importance (important vs. unimportant) as a within-subjects variable. A planned contrast

(Hypothesis 1b) which predicted that disidentified group members (versus identified group

members) would withhold more private important information compared to the other types

of information (contrast coefficients: –3, –1, –1, –1), was significant, F(1, 73) = 17.68, p< .001,

η2
p = .20 (Fig 3A). Simple effects revealed that this effect was significant for the disidentifica-

tion condition, F(1, 73) = 17.68, p< .001, η2
p = .26, but not for the identification condition,

F(1, 73) < 1. Thus, as in Study 1 and Study 2, participants in the disidentification condition

withheld more important private information compared to the other types of information;

there were no difference between the different types of information for participants in the

identification condition. A planned contrast (Hypothesis 2b) which predicted that the amount

of information that disidentified group members (versus identified group members) would

share with the other group members differs in the following order ranging from high to low:

public important, public unimportant, private unimportant, and private important (contrast

coefficients: 3, 1, –1, –3, respectively), was also significant, F(1, 73) = 21.04, p< .001, η2
p = .22

(Fig 3B). Simple effects revealed that this effect was both significant for the disidentification

condition, F(1, 73) = 17.61, p< .001, η2
p = .19, and for the identification condition, albeit in

the opposite direction, F(1, 73) = 4.76, p< .05, η2
p = .06. Thus, participants in the disidentifica-

tion condition shared the most important public information and the least important private

information, whereas participants in the identification condition shared the most important

private information and the least important public information. Finally, there were again no

main or interaction effects of condition for making information less informative, distorting

information, or deleting information, Fs< 1.61, p> .20.

Behavioural intentions. It was expected that participants in the disidentification would

rather use more extreme forms of behaviour compared to participants in the identification

condition, but only for important public information. When analysing participant’s intentions

we indeed found that compared to participants in the identification condition (M = 0.03,
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SD = 0.61), participants in the disidentification condition would rather use a more extreme

form of behaviour (e.g., destroy or falsify), but only for important public information (M =

0.36, SD = 0.66), F(1, 73) = 5.10, p< .05, η2
p = .07; other Fs< 2.29, p> 13. Thus, the beha-

vioural intentions regarding important public information for participants in the disidentifica-

tion condition were more extreme (e.g., destroy or falsify information) than actual behaviour

—i.e., they were keeping up appearances.

To investigate the underlying pattern of differences between behavioural intentions and

actual behaviour we conducted a RM-ANOVA with condition (disidentification and identifi-

cation) as a between-subjects variable, and with sharedness (public vs. private) and importance

(important vs. unimportant) as a within-subjects variable. A planned contrast which predicted

that for each type of information the difference between behavioural intentions and actual

behaviour for disidentified group members (versus identified group members) differs in the

following order ranging from high to low: public important, public unimportant, private

unimportant, and private important (contrast coefficients: 3, 1, –1, –3, respectively), was sig-

nificant, F(1, 73) = 5.92, p< .05, η2
p = .08. Simple effects revealed that this effect was only

significant for the disidentification condition (M = 0.36, SD = 0.66, M = 0.28, SD = 0.85,

M = 0.22, SD = 0.77, and M = -0.03, SD = 0.81), F(1, 73) = 6.99, p = .01, η2
p = .09, and not for

the identification condition (M = 0.03, SD = 0.61, M = 0.12, SD = 0.85, M = 0.00, SD = 0.49,

and M = 0.17, SD = 0.56), F(1, 73) < 1. Thus, for participants in the disidentification condi-

tion the difference between behavioural intentions and actual behaviour was the largest (i.e.,

they would rather use a more extreme form of behaviour) for public important information,

whereas there was only a little difference between behavioural intentions and actual behaviour

for important private information. For participants in the identification condition the differ-

ences between behavioural intentions and actual behaviour did not differ for each type of

information.

Fig 3. Mean levels of each type of information which participants (A) withheld, or (B) shared in Study 3. Error bars represent ±1 SE of the mean.

https://doi.org/10.1371/journal.pone.0175155.g003
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Discussion

Results demonstrated that participants in the disidentification condition withhold more

important private information compared to participants in the identification condition. More-

over, participants in the disidentified withhold more important private information in com-

parison to the other types of information. There were no differences between the different

types of information that participants in the identification condition withheld from the other

group members.

In Study 3, we also found first evidence that participants in the disidentification condition

withhold more important public information compared to participants in the identification

condition. Moreover, we again found that participants in the disidentification condition

shared the largest amount of important public information, and the smallest amount of

important private information. The opposite effect occurred for participants in the identifi-

cation condition—i.e., they shared the most amount of important private information and

the least amount of important public information. In addition, we found that participants

in the disidentification preferred to use more extreme forms of destructive behaviour (e.g., dis-

tort or destroy information) when it comes to important public information compared to par-

ticipants in the identification condition, but instead kept up appearances by sharing useless

information.

Meta-analysis

To deal with any issues created by a lack of statistical power in the individual studies [50,51],

and to test the robustness of the effects, we conducted several meta-analyses using fixed effects

in which the mean effect size (i.e., mean correlation) was weighted by sample size. Given the

sample sizes in our three studies, the power (two-tailed) to detect a medium effect size of 0.29

(d = 0.60) in the meta-analyses is 0.993. The effects for Hypothesis 1a and 1b were not hetero-

geneous, Qs< 4.39, p> .11, indicating that a fixed-effects analysis was appropriate. As pre-

dicted, participants in the disidentification condition withheld more important private

information, compared to participants in the identification condition, r = -.31, SEr = 0.06, 95%

CI = (-0.43, -0.19), z = -5.14, p< .001. Moreover, our predicted contrast that disidentified

group members (versus identified group members) would withhold more private important

information compared to the other types of information, was also significant, r = -.33, SEr =

0.06, 95% CI = (-0.44, -0.21), z = -5.60, p< .001. Simple effects revealed that this effect was

only significant for the disidentification condition, r = .43, SEr = 0.05, 95% CI = (0.33, 0.54),

z = 8.04, p< .001, but not for the identification condition, r = .02, SEr = 0.07, 95% CI = (-0.11,

0.15), z = 0.32, p = .75.

The effects for Hypothesis 2a and 2b were heterogeneous, Qs< 13.25, p> .001, so we

decided to conduct both fixed-effects and random-effects analyses. The results of both analyses

are similar, so we only report the results of the fixed-effects analyses. Contrary to Hypothesis

2a, we did not find robust evidence that participants in the disidentification condition share

more important public information, compared to participants in the identification condition,

r = -.09, SEr = 0.06, 95% CI = (-0.22, 0.03), z = -1.42, p = .16. However, our predicted contrast

that the amount of information that disidentified group members (versus identified group

members) would share with the other group members differs in the following order ranging

from high to low: public important, public unimportant, private unimportant, and private

important was significant, r = -.32, SEr = 0.06, 95% CI = (-0.43, -0.21), z = -5.49, p< .001. Sim-

ple effects revealed that this effect was only significant for the disidentification condition, r =

.36, SEr = 0.06, 95% CI = (0.25, 0.48), z = 6.35, p< .001, but not for the identification condi-

tion, r = -.05, SEr = 0.06, 95% CI = (-0.18, 0.07), z = -0.83, p = .41.
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General discussion

In three studies, we investigated whether disidentified group members undermine the group

outcome in information exchange while keeping up the appearance of cooperation. It was

expected and found that group members can be strategic with regards to what type of informa-

tion they exchange with other group members and that this depends on a group member’s

relationship with a group. More specifically, it was expected that disidentified (compared to

identified) group members withhold more private important information but share more

important public information that is already known by other group members. In three studies

we found, as expected, that disidentified group members withhold more important private

information than identified group members. Moreover, we found that disidentified group

members shared the largest amount of important public information, and the smallest amount

of important private information. Thus, disidentified group members appear to be strategic in

what type of information they withhold from the other group members. In addition, we also

found that withholding of information cannot exclusively be explained by pro-self and pro-

social motivations; a group member’s relationship with a group was an additional factor. This

finding provides further support for our notion that a group member’s relationship with a

group is an important factor that affects information exchange in group settings.

Although, disidentified group members do not necessarily share more public important

information than identified group members (only Study 3 supported this notion), they do

share at least equal amounts of this type of information. More importantly, we found robust

evidence that disidentified group members are strategic in what type of information they share

with the other group members; the type of information disidentified group members shared

the most was information which is already known by the other group members. In addition, in

Study 3 we found that disidentified group members preferred to use more extreme forms of

destructive behaviour (e.g., distort or destroy information) when it comes to important public

information, but instead they acted pro-social towards the other group members. Thus, taken

together, we do have support for our notion that disidentified group members are keeping up

the appearance of cooperation.

The current findings contribute to a better understanding of destructive and negative forms

of information exchange. They have important implications for research on group decision

making [1] and social dilemmas [52]. Our results show that choices people make in informa-

tion exchange go beyond a dichotomy of cooperation or defection. It was found that identified

and disidentified group members are very strategic in what type of information (sharedness

and importance) they share and withhold (see also [6]). As such, it is the type of information

that can be exchanged and the type of behaviour that is chosen, which makes the information

exchange more or less cooperative versus defective. Disidentified group members share more

important public information, but simultaneously withhold important private information. At

first glance, one could argue that this behaviour is cooperative, because more information is

shared. However, it is important private information that holds the greatest value [5,11,12].

Therefore, by withholding this type of information one is putting the group at a greater disad-

vantage, and as such making its decisions defective. Thus, in order to fully understand both

the positive and negative aspects of information exchange, it is necessary for future research to

consider different types of information (sharedness and importance), as well as different types

of constructive and destructive behaviour (e.g., share, withhold).

The data underline that disidentified group members find means and measures to un-

dermine the group’s outcome. Disidentified group members do not, however, use extreme

types of destructive behaviour in information exchange in order to harm the group openly

(i.e., distorting and destroying information), but find subtle ways to undermine the group’s
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performance. Thus, it appears that the risk of being excluded from the group, or having a

bad reputation, reduces the likelihood to display open hostile behaviour in information

exchange. Even for disidentified group members, the benefit of remaining part of the group

often outweighs the cost of getting punished or excluded from the group. However, disidenti-

fied members do have the tendency to act non-normatively and harm the group [22,23,30].

This premise is further supported by our finding that disidentified group members would have

rather used more extreme types of behaviour if they were not dependent on the group. In

order to solve this balancing act, disidentified group members pretended to be cooperative by

sharing important information which is known by the other group members, while at the

same time they kept important private information. Thus, the current data demonstrates that

the inclusion of the members’ relationships to their group allows a better understanding of

positive and negative behaviour in information exchange, and it is worthwhile to include both

social identification and disidentification in future research.

Although this research is the first to provide evidence that disidentified group members

strategically undermine the group outcome in information exchange, there are some limita-

tions. We employed a modified minimal group paradigm in which participants were assigned

to an artificial group. One could also argue that an artificial group is only short-term and

therefore irrelevant for the self. However, this paradigm, although it does not involve existing

group membership, is widely recognized as a valid way to induce the sense of group member-

ship experimentally [53–55]. As such, it is a useful way to examine the causal role of social

identification and disidentification in information exchange. It would, however, be interesting

to see if our findings would also occur in information exchange in existing groups.

The participants in our research did not interact with one another, but it would be interest-

ing to investigate how information exchange unfolds if group members do interact. Interaction

allows the disidentified group members to get caught in the process of undermining the group

outcome, which might force them to abandon and change their current strategy. Interaction

can take place repeatedly for several iterations, or only once. Research has shown that punish-

ments—or rewards—in iterated interactions are more likely to get norm-violators back on

track compared to single interactions [13]. Thus, information exchange in an iterative fashion

might help getting disidentified group members back on track again, but only if they get

caught and punished for their subverting behaviour. This would also give us more insights

into the threshold of how much subverting behaviour is allowed, before group members get

punished or excluded by the other group members.

The present research offers practical implications for organizations. The data demonstrates

that having a disidentified group member in your group can have detrimental outcomes

because subversive behaviour might go unnoticed for a long time, if it is noticed at all. Con-

sidering that disidentified group members can have detrimental outcomes for information

exchange—which is a common and important activity for organizations [3–4]—it is important

that organizations are attentive to the development of disidentification for their employees

and aware of the danger these team members may have for the group outcomes. Disidentified

group members could, for instance, be asked directly to provide unique information. Even bet-

ter still would be to take active measures to reduce disidentification of its employees. One way

would be to would be to create a psychological fit between the organization and the employee

so that employees are able to act in a way that “feels right” [38]. Unfortunately, to date, little

research has focused on the prevention and reduction of disidentification, thus more research

in this direction is needed.

Taken together, these studies demonstrate that disidentified members strategically act

against the interest of the group, and in doing so they put on a convincing charade to keep the

other group members from finding out. It appears that choices in information exchange go
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beyond the dichotomy of cooperation or defection, and that the type of information which can

be exchanged and the type of behaviour are important elements to integrate into research in

order to increase our understanding of all forms of information exchange processes. More

importantly, these findings stress the importance of taking a group member’s relationships

with a group into account when it comes to information exchange. It can hardly be in the

interest of the group to have a member that undermines the process of information exchange.
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8. Toma C, Vasiljevic D, Oberlé D, Butera F. Assigned experts with competitive goals withhold information

in group decision making. Br J Soc Psychol. 2013; 52(1):161–72. https://doi.org/10.1111/j.2044-8309.

2012.02105.x PMID: 22577834

Strategic information exchange by disidentified group members

PLOS ONE | https://doi.org/10.1371/journal.pone.0175155 April 6, 2017 17 / 19

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0175155.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0175155.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0175155.s003
https://doi.org/10.1146/annurev.psych.55.090902.142009
http://www.ncbi.nlm.nih.gov/pubmed/14744229
https://doi.org/10.1037/a0013773
http://www.ncbi.nlm.nih.gov/pubmed/19271807
https://doi.org/10.1111/j.2044-8309.2012.02105.x
https://doi.org/10.1111/j.2044-8309.2012.02105.x
http://www.ncbi.nlm.nih.gov/pubmed/22577834
https://doi.org/10.1371/journal.pone.0175155


9. Cabrera A, Cabrera EF. Knowledge-sharing dilemmas. Organ Stud. 2002; 23(5):687–710.

10. Toma C, Butera F. Cooperation versus competition effects on information sharing and use in group

decision-making. Soc Personal Psychol Compass. 2015; 9(9):455–467.

11. Stasser G, Titus W. Pooling of unshared information in group decision making: Biased information sam-

pling during discussion. J Pers Soc Psychol. 1985; 48(6):1467–1478.

12. Stasser G, Titus W. Effects of information load and percentage of shared information on the dissemina-

tion of unshared information during group discussion. J Pers Soc Psychol. 1987; 53(1):81–93.

13. Steinel W, de Dreu CKW. Social motives and strategic misrepresentation in social decision making. J

Pers Soc Psychol. 2004; 86(3):419–434. https://doi.org/10.1037/0022-3514.86.3.419 PMID: 15008646

14. Landkammer F, Sassenberg K. Competing while cooperating with the same others: The consequences

of conflicting demands in co-opetition. J Exp Psychol Gen. 2016; 145(12):1670–1686. https://doi.org/

10.1037/xge0000232 PMID: 27736130

15. Poortvliet PM, Janssen O, van Yperen NW, van de Vliert E. Achievement goals and interpersonal

behavior: how mastery and performance goals shape information exchange. Personal Soc Psychol

Bull. 2007; 33(10):1435–1447.

16. Brewer MB, Gardner W. Who is this “We”? Levels of collective identity and self-representations. J Pers

Soc Psychol. 1996; 71(1):83–93.

17. Ellemers N. The group self. Science. 2012; 336(6083):848–852. https://doi.org/10.1126/science.

1220987 PMID: 22605760

18. Tajfel H. Social identity and intergroup behaviour. Soc Sci Inf 1974; 13(2):65–93.

19. Tajfel H, Turner JC. An integrative theory of intergroup conflict. In: Austin WG, Worchel S, editors. The

social psychology of intergroup relations. Monterey: Brooks/Cole; 1979. p. 33–48.

20. Turner JC, Hogg MA, Oakes PJ, Reicher SD, Wetherell MS. Rediscovering the social group: A self-cat-

egorization theory. Oxford, UK: Blackwell; 1987.

21. Matschke C, Sassenberg K. Does rejection lead to disidentification? The role of internal motivation and

avoidance strategies. Eur J Soc Psychol. 2010; 40(6):891–900.

22. Becker JC, Tausch N. When group memberships are negative: The concept, measurement, and behav-

ioral implications of psychological disidentification. Self Identity 2014; 13(3):294–321

23. Elsbach KD, Bhattacharya CB. Defining who you are by what you’re not: Organizational disidentification

and the National Rifle Association. Organ Sci. 2001; 12(4):393–414.

24. Kreiner GE, Ashforth BE. Evidence toward an expanded model of organizational identification. J Organ

Behav. 2004; 25(1):1–27

25. Snyder CR, Lassegard M, Ford CE. Distancing after group success and failure: Basking in reflected

glory and cutting off reflected failure. J Pers Soc Psychol. 1986; 51(2):382–388.

26. Packer DJ. On being both with us and against us: a normative conflict model of dissent in social groups.

Personal Soc Psychol Rev. 2008; 12(1):50–72.

27. Van Vugt M, Hart CM. Social identity as social glue: The origins of group loyalty. J Pers Soc Psychol.

2004; 86(4):585–598. https://doi.org/10.1037/0022-3514.86.4.585 PMID: 15053707

28. Zdaniuk B, Levine JM. Group loyalty: Impact of members’ identification and contributions. J Exp Soc

Psychol. 2001; 37(6):502–509.

29. De Cremer D, Van Vugt M. Social identification effects in social dilemmas: A transformation of motives.

Eur J Soc Psychol. 1999; 29(7):871–893.

30. Matschke C, Sassenberg K. The supporting and impeding effects of group-related approach and avoid-

ance strategies on newcomers’ psychological adaptation. Int J Intercult Relations. 2010; 34(5):465–74.

31. Zou X, Morris M, Benet-Martı́nez V. Identity motives and cultural priming: Cultural (dis)identification in

assimilative and contrastive responses. J Exp Soc Psychol. 2008; 44(4):1151–1159.

32. Ditrich L, Sassenberg K. Its either you or me! Impact of deviations on social exclusion and leaving. Gr

Process Intergr Relations. 2016.

33. Richard FD, Bond CF, Stokes-Zoota JJ. One hundred years of social psychology quantitatively

described. Rev Gen Psychol. 2003; 7(4):331–363.

34. Fehr E, Fischbacher U. The nature of human altruism. Nature. 2003; 425(6960):785–791. https://doi.

org/10.1038/nature02043 PMID: 14574401
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