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ABSTRACT 

Just as organizations begin to appreciate the synergistic effect that teams can have on 

productivity, problem solving, and creativity, the concept “team” is taking on a new face. Virtual 

teams are the latest wave of structural innovations in organizations. While opportunities exist for 

teams to explore new horizons, virtual teams may present challenges to traditional methods of 

selecting, training, and evaluating team members. This exploratory study examines how virtual 

team members react to traditional forms of performance feedback. Drawing from research 

findings on cognitive processes and feedback processes, hypotheses were developed for recall 

accuracy and attributions of performance feedback in a virtual team setting. 

One of five hypotheses on recall accuracy was fully supported; partial support existed for 

two of the five hypotheses. Recall of individual feedback was more accurate immediately 

following receipt of feedback; immediate recall of team feedback was no different than delayed. 

Limited support existed for the hypothesis that positive feedback would be recalled more 

accurately than negative. This was true only for individual feedback after a delay. Contrary to the 

hypothesis, negative team feedback was actually recalled more accurately after a delay. 

Two of six hypotheses about attributions were supported.  Positive team feedback 

resulted in increased attributions to the other team member, though attributions were not made to 

the team (as a whole) for positive feedback; and, positive individual feedback did not result in 

attributions to the individual. Attributions were not made to the team immediately following 

feedback, but attributions were made to the team after a delay (opposite of the hypothesis). A 

team-centric bias existed for delayed attributions.  

The over-recall of individual and under-recall of team performance feedback are 

discussed as well as the team-centric bias. Recommendations for managers and implications for 

future research and practice are offered.  
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Performance Feedback in a Virtual Team Setting 

Cutting-edge organizations are finding new methods for accomplishing work to take 

advantage of strategic opportunity (Rollier & Liou, 1998). Using advances in information 

technology (Igbaria, 1998), organizations develop new methods of accomplishing work such as 

flexible work scheduling (e.g., sharing office space) (Apgar, 1998) and telework (Donaldson & 

Weiss, 1998). Alternative workplaces—where work is moved to the worker rather than the other 

way around—are becoming more commonplace. New methods of organizing work, such as 

work-at-home, satellite offices, and sharing office space, are viewed as ways to increase 

effectiveness and efficiency.  

Alternative workplaces are embraced as organizations seek to improve group and team 

efficiencies. Organizations find they are able to increase the speed of work, to enhance the 

transfer of information between people and across organizations, and to exploit information 

gathering, analysis, and dissemination processes. The results include cost savings (e.g., reduced 

overhead), increased productivity, and retention of talented employees in the workplace (Apgar, 

1998).  

The explosion of cyberspace technology and methods of scheduling work takes 

organizational structures in new directions, making virtual teams a reality. Certainly the 

technology itself is an important aspect of virtual team processes. Improved information 

technology is often the way by which individuals communicate with one another in a virtual 

team. Organizations have used technology (e.g., electronic meetings) for years to promote 

brainstorming and enhance group processes (Kahai, Sosik, & Avolio, 1997; Townsend, 

Whitman, & Hendrickson, 1995).  “Managing a productive virtual team [however] requires more 

than access to technology” (Kimball & Eunice, 1999, p. 58).  

Townsend, DeMarie, and Hendrickson (1998) defined a virtual team as a collection of 

individuals who maintain anonymity, have dependency without [face-to-face] contact, have 

individual accountability, are geographically separated, and engage in simultaneous, 

synchronous work. Virtual team members, therefore, work under very unique conditions. The 

challenges for managers of alternative workplaces are critical. Organizations will need managers 

who have strong supervisory skills and know how to manage projects (results) rather than 

activities (time) (Cascio, 2000), as well as identifying the most effective techniques for 

managing workers who can’t be directly supervised (Rollier & Liou, 1998).  

As virtual teams become a reality, organizations should explore whether traditional systems (e.g., 

work design, compensation, performance feedback) are still appropriate for use with virtual 

teams. The possibility exists that established systems and innovative structures, such as virtual 

teams, will no longer “fit” with one another. Cascio (2000) suggests that managers most likely 

will have to change their management style to ensure that virtual teamwork is accomplished. 

Apgar (1998) believes that managers will have a more difficult time providing guidance on job 

performance than they do in a traditional organizational setting--particularly challenging will be 

providing feedback because traditional forms of social interaction are missing. 

We have chosen to study the performance feedback process because it is the mechanism 

by which managers are able to assist individuals and teams in accomplishing strategic objectives. 
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Feedback about specific performance objectives is critical because it improves recall of 

performance that is to be remembered (Thompson, 1998). Performance feedback to virtual team 

members is no less important than performance feedback to an employee in a traditional 

organizational environment.  

Empirical research on virtual teams is in its infancy. The purpose of this research is to 

explore if existing theory on co-located teams also applies to the virtual team setting. This 

exploratory study expands upon previous knowledge about performance feedback in two ways. 

First, it extends current theory about performance feedback to a virtual team setting. Second, 

little virtual team research has been conducted on project-based virtual teams. This research 

extends our knowledge about virtual team processes when completing task-oriented activities. 

By extending our knowledge about how accurately virtual team members recall information and 

about the attributions that virtual team members make for team performance, organizations will 

better understand how to design performance feedback systems to fit new team models (e.g., 

virtual teams) and managers will better understand how to provide performance feedback to 

persons who don’t work face-to-face. 

Literature Review 

By definition, work teams are groups—a group is “…two or more individuals, interacting 

and interdependent, who have come together to achieve a particular purpose” (Robbins, 2000, p. 

217). Wagner and Hollenbeck (1998) point out that to understand team effectiveness, individual 

and dyad contributions must be studied (among other things). They go so far as to suggest that 

individual and dyad behaviors are necessary building blocks for effective teams. Further, dyad 

contributions are critical for team success. Virtual work teams, the focus of the present research, 

differ from other work teams in that they don’t interact face-to-face (Robbins, 2000).  When 

persons are co-located, they benefit from many common experiences; team members who are 

geographically separated must develop other strategies to create a sense of wholeness (Kimball 

& Eunice, 1999). These relationships are difficult to establish in a virtual team setting 

(Warkentin, Sayeed, & Hightower, 1997). Hypotheses are developed about the impact of 

traditional forms of performance feedback on virtual team recall accuracy and attributions 

drawing upon the performance appraisal literature, knowledge about cognitive processes, 

research on groups, and evolving team theory.  

Recall Accuracy 

When a virtual team member is told that a particular behavior, such as contacting other 

team members before making commitments, must be changed, the other team members hope that 

the individual will recall this feedback and change his or her behavior by remembering to contact 

others before making commitments. However, if the individual inaccurately recalls the intent or 

the content of the feedback, he or she may either neglect to change behavior (not contact others) 

or exhibit inappropriate behaviors (not conduct sufficient research upon which to make a 

decision to make a commitment). 

Several factors that affect recall accuracy have been identified, such as the time interval between 

storing and recalling information (immediate versus delayed) (Wyer & Srull, 1986), positive 

versus negative feedback (Dustin, 1966), individual versus group feedback (Burger & Rodman, 
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1983), general or specific information (Feldman, 1981), the consistency/inconsistency of 

information with existing schemata (e.g., Taylor, Crocker, Fiske, Sprinzen, & Wrinkler, 1979), 

priming or cuing (Prussia & Kinicki, 1996), and interference (Anderson, 1985). While several 

studies have examined whether an individual who is conducting the performance can remember 

and recall information in an evaluation context (e.g. Murphy, Gannett, Herr, & Chen, 1986; 

Williams, DeNisi, Meglino, & Cafferty, 1986), the accuracy of recall by the person receiving the 

performance feedback has been addressed either briefly (Ilgen, Fisher, & Taylor, 1979) or not at 

all. 

To further understand performance feedback in a virtual team setting, we examined the 

influence of three variables on recall accuracy: (1) individual and virtual team feedback (level), 

(2) immediate and delayed situations (timing), and (3) positive and negative feedback 

(positive/negative). 

Individual and Virtual Team Feedback 

Improving organizational performance requires individual as well as team improvements. 

If virtual team members are provided with performance feedback but recall feedback differently 

from each other and/or incorrectly, the team members may not work in concert. Ross and Sicoly 

(1979) found that participants could recall their own contributions more frequently and easily 

than contributions made by others. One explanation is the availability in memory of information 

about self versus information about others (Thompson & Kelley, 1981). It seems intuitive that 

individuals are more likely to have a cognitive schema about themselves than a schema about 

teams or others. If this is true, then individuals will have an easier time encoding and storing 

information about themselves (i.e., an existing schema) (Alba & Hasher, 1983) than about teams 

because teams and team feedback are such new phenomena. We propose: 

H #1:   Recall accuracy will be greater for individual performance feedback than for virtual team 

performance feedback. 

Immediate and Delayed Recall 

Wyer and Srull (1986) suggested that the time interval between storage and recall 

influences recall accuracy, pointing out that information recalled immediately (within hours) 

following cognitive storage is recalled more accurately than information recalled at a later point 

in time (e.g., one week or more later). Neuroimaging studies, which examined the brain’s 

neurological structures that influence psychological processes, have found memory decay over 

time (i.e., behavioral performance decreases with increasing delays) (cf. Haxby, Ungerleider, 

Horwitz, Rapoport, & Grady, 1995). Others have found misinformation to increase after one 

week (Belli, Windschitl, McCarthy, & Winfrey, 1992; Ceci & Bruck, 1993; Chandler, 1993). 

Other findings support the worsening of memory from one time to another (cf. Rubin & Wenzel, 

1996). Forgetting over time occurs because aspects of an experience become dissociated with 

one another (Reyna & Titcomb, 1997), and access to verbatim details declines (Reyna & 

Brainerd, 1995). Accuracy of memory and recall of performance have not been studied 

extensively in an organizational context; no research has been conducted in a virtual team 

context. We propose: 
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H #2a. Virtual team members will have better recall accuracy immediately following individual 

feedback than one week later. 

H #2b. Virtual team members will have better recall accuracy immediately following team 

feedback than one week later. 

Positive and Negative Feedback 

If virtual team members are given feedback properly on their performance, both positive 

and negative feedback are provided. Positive feedback is given to reinforce correct behaviors. 

Negative feedback is given to identify areas for improvement. To continue exhibiting correct 

behaviors, the virtual team member must recall positive feedback. To change one's behavior, the 

virtual team member must remember negative feedback. Researchers have revealed differences 

in the recall accuracy of positive versus negative feedback at the team and individual levels. On 

the one hand, early work by  

Dustin (1966) on negative feedback in a team setting found that participants inaccurately 

recalled negative team feedback. He suggested that individuals distort team feedback to avoid 

lowering their ego levels. Others (Levinson, 1994) also proposed that individual self-esteem is 

threatened by poor performance, possibly resulting in a negative stigma (Sutton & Callahan, 

1987). The distortion of negative feedback proposed by Dustin may occur because team 

members wanted to protect the team's image. Subsequent research findings by Ilgen et al. (1979) 

on an individual’s reaction to feedback on their own performance were consistent with Dustin’s 

findings--individuals had more difficulty recalling negative (than positive) feedback. Ilgen et al. 

explained the difficulty in recalling negative feedback as a defense mechanism--positive 

feedback was more likely to be remembered because it was pleasant and enhanced one's 

self-image. On the other hand, Wyer & Frey (1983) found that individuals receiving negative 

feedback recalled more information than those receiving positive information. And, Donlin 

(1990) found that negative feedback was recalled more accurately, possibly helping the 

individual to master his or her environment or in an attempt to refute the validity of negative 

information. On balance, however, findings at both the team and individual levels, therefore, 

suggest that positive information is recalled more accurately than negative feedback. We 

propose: 

H #3a.  Virtual team members will have better recall accuracy for positive than for negative 

individual feedback. 

H #3b.  Virtual team members will have better recall accuracy for positive than for negative team 

feedback. 

Attributions 

According to Kelley (1967), an attribution is an explanation of responsibility for events 

and behaviors. In achievement-oriented settings, individuals may attribute their success or failure 

to ability, effort, task difficulty, and luck (Weiner, 1980). Ability and effort are described as 

internal causes for success or failure (i.e., internal locus of control); task difficulty and luck are 
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described as external causes for success or failure (i.e., external locus of control). Attribution 

theory purports that when individuals take responsibility for an outcome, they will attribute their 

performance to ability and effort. They are said to use internal attributions to explain their 

behavior. When individuals feel that the cause of their success or failure is something other than 

their own ability or effort, they are said to use external attributions. In this latter case, attributions 

could be based on job requirements, resource availability, or people (e.g., supervisor, co-worker) 

over whom the individual has no control.  

Research findings on team attributions are consistent with Kelly (1967) and Weiner’s 

(1980) theories. Interestingly, people assign responsibility for team success and failure whether 

they are observing or participating in a team. Tanner Sev’er, and Unger (1989) and Unger and 

Sev’er (1989) found that spectators attributed sports teams’ successes to internal causes and team 

failure to external causes.  

Similar to work groups in any organization, virtual teams perform in 

achievement-oriented situations where the team’s success depends upon individual contributions 

toward the team’s goals and objectives. When performance feedback is given to virtual team 

members about their individual performance and the virtual team’s performance, organizations 

hope that the feedback will be used by virtual team members to improve their individual 

performance as well as team performance on future tasks and activities. Consistent with research 

on attributions (Feldman, 1981), we believe virtual team members will also make attributions for 

their performance when presented with performance feedback. Attributions made to internal or 

external factors could subsequently affect whether or not the virtual team member believes and 

accepts the performance feedback (Ilgen et al., 1979) and reacts to it (i.e., changes behavior). 

Understanding how virtual team members attribute causes for their individual performance is just 

as important as understanding attributions in a typical work group; if the virtual team member 

thinks his or her level of performance is due to external factors, he or she may not attempt to 

change his or her behavior. 

To further understand the effects of attributions in a virtual team situation, we examined 

the influence of two specific variables on attributions: positive and negative feedback, and the 

timing of performance feedback (immediate and delayed). We wanted to know if virtual team 

members attributed their team’s performance to their own individual contributions or to their 

team members’ contributions.  

Positive and Negative Feedback 

When a supervisor or coworker gives positive feedback to an individual or team, he or 

she typically offers praise or acknowledges that the individual or team has performed well and/or 

made a valuable contribution to an important objective. Positive feedback may be accompanied 

by a tangible reward. Negative feedback, on the other hand, is seen as a criticism of an individual 

or team contribution and/or the withholding of a reward. To understand the effects of positive 

and negative feedback on attributions, we examined existing theory on the "self-serving" bias 

(Hellreigel, Slocum, & Woodman, 1992) and on the nature of perceived responsibility for group 

outcomes (Burger & Rodman, 1983). 
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For the individual, a self-serving bias would be exhibited if he or she attributed his or her 

behaviors (i.e., level of performance) to internal causes when the outcomes were positive and to 

external causes when the outcomes were negative (Arkin & Maruyama, 1979). Studies have 

demonstrated that the self-serving bias exists. For example, Clapham and Schwenk (1991) found 

that CEOs made self-serving attributions for firm performance. Levy (1993) found that for 

positive self-appraisals, individuals were more likely to make internal attributions for their 

performance and less likely to make external attributions. And, Rantilla (2000) found internal 

attributions for successful outcomes at the individual level.  

Attributing success to internal causes and failure to external causes most likely protects 

one's ego (Kelley, 1967; Weary-Bradley, 1978). Individuals want to receive credit for the good 

consequences of their behavior (Huber, Podsakoff, & Todor, 1986), but will use face-saving 

devices (e.g., externalizing) to minimize the effect of failure (Deppe & Harackiewicz, 1996). 

Subsequently, positive feedback is more acceptable to individuals than negative feedback 

(Miller, 1976), and the negative aspects of feedback will be downplayed (Nisbett & Ross, 1980). 

Continuing with the study of this externalizing process is important because external causality 

can result in retaliation (Weiner, 1993). In the case of virtual teams, retaliation could occur 

toward the organization (for putting the person in such a poor team situation).  

At a team level, we reviewed studies about the effect of group feedback on attributions 

and the level of responsibility that group members were willing to take for group performance 

(cf. Dustin, 1966; Nadler, 1979). Research findings have been mixed. On the one hand, 

Schlenker, Soraci and McCarthy (1976) reported that group members were willing to take 

responsibility for successful group performance, but attributed unsuccessful performance to other 

members in the group. Similarly, Ross and Sicoly (1979) found that participants in a team 

project gave themselves more credit than they gave other team members for a good team 

outcome (an “ego-centric” bias). On the other hand, Burger and Rodman (1983) found that 

participants working in dyads attributed greater responsibility for a positive outcome to their 

partners than to themselves. Forsyth and Kelley (1994) also found that more responsibility was 

given to team members for team success. Tang and Tang (1986) found that individuals gave 

others more credit when positive (as opposed to negative) feedback was received. On balance, 

our hypothesis regarding self versus other attributions for successful team performance is drawn 

from the latter findings. 

Finally, research also has shown a tendency for individuals to attribute successful 

performance to the group or team, as a whole. Imamoglu (1991) found that successful outcomes 

led to attributions to the team. Zaccaro, Peterson, and Walker (1987) believe this is more likely 

to occur with increased interdependence among team members. Rantilla (2000) has referred to 

this as a “group-serving bias” for successful outcomes.  

H #4a. Virtual team members will attribute performance to self when given positive individual 

feedback and to others when given negative individual feedback. 

H #4b. Virtual team members will attribute performance to the other team member when given 

positive team feedback and to themselves when given negative team feedback. 
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H #4c. Virtual team members will attribute performance to the team (self plus other) when given 

positive feedback (as opposed to negative feedback).  

Immediate and Delayed Attributions 

We study attributions in a virtual team setting to understand better when a virtual team 

member is most likely to change his or her behavior or to expect someone else in the virtual team 

to change. Supervisors or coworkers who are interested in helping a virtual team member to 

change his or her behavior(s) may want to understand the best time to do so.  

For the individual, we know that attributions occur when performance feedback is given 

(Ilgen et al., 1979), and that attributions change over time depending on how feedback is 

cognitively stored (Thompson & Kelley, 1981) and whether feedback is perceived to be salient 

(Ross & Sicoly, 1979). In studies on feedback salience for individuals, as well as for groups, 

information about the self was more salient after a delay. Ross and Sicoly (1979) found that over 

time (i.e., after a delay), more personally salient information led an individual to make an 

internal attribution. Burger and Rodman (1983) found that information about self was more 

salient and available after a delay, while information about the other team member was more 

salient immediately following performance. We could find no research on these effects in a 

virtual team setting. Hypothesis 5c is based on the directional hypotheses for 5a and 5b. We 

explore: 

H #5a. Virtual team members will attribute their individual performance to the other team 

member immediately following feedback and to self when attributions are delayed. 

H #5b. Virtual team members will attribute team performance to the other team member 

immediately following feedback and to self when attributions are delayed. 

H #5c. Virtual team members will attribute performance to the team (self plus other) 

immediately following feedback (as opposed to delayed).  

Research on virtual teams is in its infancy. A review of the literature could find no studies 

exploring how accurately individual and team performance feedback were recalled in a virtual 

team setting. In addition, attributions for performance in a virtual team setting have not been 

studied. We undertook this laboratory study to examine recall accuracy of, and attributions for, 

performance feedback when (1) two levels of feedback were provided (individual and team), (2) 

recall was asked for at two points in time (immediately following task completion and one week 

later), and (3) positive and negative performance feedback were given.  

Method 

Participants 

Participants were 97 undergraduate students at a mid-sized regional university. Complete 

data were obtained from 94 participants. Participants were solicited through an undergraduate 

course and received course credit for participating in the research. The ethical standards of the 
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American Psychological Association were followed. Informed consent forms were signed by all 

participants. 

Team Setting 

This experimental study created a hypothetical virtual team situation so that performance 

feedback about individual and team performance could be provided. Participants were provided 

with feedback on the outcomes of their work (i.e., work results, as opposed to work behaviors). 

Participants were told that the other team member was in another room and was going to assist in 

the completion of two tasks. 

The team in this experiment was considered to be a virtual team because participants 

were “physically separated” from one another. Participants also were held individually 

accountable (i.e., individual performance feedback) yet they were dependent upon the other 

virtual team member for team performance (reflected in “team” performance feedback). Dyads 

have been successfully used in other research to demonstrate patterns of attributions in teams 

(Imamoglu, 1991). And, manual (as well as automated) tasks are appropriate subjects for the 

study of virtual teams (Amberg & Zimmerman, 1998). 

Procedure 

When the participant arrived, he or she was greeted by the experimenter and given a 

description of the research. The experimenter explained that “with recent changes in how people 

work, with more and more people working at home and only occasionally going to the office, 

…it [was] important to understand how these working relationships [would] function.” 

Participants were told they would be completing two tasks -- a “word” task and a “model” task. 

In the word task, participants were given a matrix of letters in which words dealing with 

environmental issues had been imbedded. Participants were asked to find and circle as many 

words as they could in the time allotted. In the model task, participants were shown a picture of a 

completed Lego helicopter model and asked to replicate as much as they could in the time 

allotted using Legos. The participant was told that another participant located in another room 

would be working sequentially on the tasks, but that the participants would not interact with one 

another during the experiment. The participant then was given the first task and asked to 

complete as much as possible in five minutes. After five minutes, the task was removed by the 

experimenter. To simulate a real situation, the experimenter had the participant wait six minutes 

to allow time for the fictitious virtual team member to work on the task and for the experimenter 

to score the task. The experimenter then provided fictitious individual performance feedback 

(positive or negative) and virtual team performance feedback (positive or negative) to the 

participant. Performance feedback was reported using a five-point scale that ranged from “much 

below average” (scored as a “1") to “superior” (scored as a “5”). At that point, the participant 

completed a questionnaire asking him or her to recall what he or she had been told about his or 

her individual performance and team performance and asking him or her to make attributions for 

individual and team performance. The participant then was given the second task to perform, the 

feedback procedure was repeated, and a second questionnaire was completed. During the initial 

debriefing, the participant was thanked for taking part in the study and informed that a full 

debriefing would occur in approximately a week. To create the delayed recall situation, a 
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questionnaire was completed by each participant one week later. The participant then was fully 

debriefed. 

Experimental Conditions 

Participants were assigned randomly to either positive or negative individual feedback 

situations and to either positive or negative virtual team feedback situations. Positive individual 

performance and virtual team performance feedback were phrased as, "based on what we 

expected could be accomplished in five minutes, you/your team did above average, a 4 on a 5-

point scale.” For the negative individual and virtual team performance feedback, participants 

were told they had performed below average, a 2 on a 5-point scale. 

Dependent Measures 

Recall/Attribution Questionnaires (one for the “word” task and one for the “model” task) 

were created to collect data on recall accuracy and attributions. To measure recall accuracy, 

participants were instructed to circle the response that matched what they had been told about 

their individual performance and about their team performance on a Likert-type scale [from 

“superior (5)” to “much below average (1)”]. To measure attributions, participants were asked to 

indicate on six separate Likert-type scales [“strongly agree (SA)” to “strongly disagree (SD)”] 

whether their individual performance and their virtual team's performance was due to their 

individual effort, their individual ability, their team member’s effort, their team member’s 

ability, task difficulty, and luck.  

Results 

Overall Manipulation Checks 

Two manipulation checks were completed to ensure the team context existed and to 

examine if the order of tasks affected the outcomes. First, participants were asked in the initial 

debriefing if they believed another person was working on the task.   If the participant doubted 

that another participant also was working on the tasks, these data were not included in the final 

analysis. Second, the ORDER of the tasks (“word” first or “model” first) was analyzed. No 

significant effect was present. All subsequent analyses were performed without using the 

ORDER of presentation as a variable.  

Test of Recall Accuracy Hypotheses 

Data Transformation 

Prior to testing the hypotheses, the data to assess differences between actual and recalled 

feedback were transformed by subtracting what participants actually were told from what they 

recalled (i.e., wrote on the questionnaire). To aid in interpretation, this difference was divided by 

4 (the scale width) and multiplied by 100 to characterize the data as a percentage deviation of 

recalled feedback. For the data reported in all tables, a positive number indicates that the 

participant recalled a higher level of performance than the feedback given to them (i.e., over-
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recalled). For example, they might have indicated on the questionnaire that their team scored a 3 

on a 5-point scale when actually they had been told their team scored a 2. A negative number 

indicates that the participant recalled a lower level of performance than the feedback given to 

them (i.e., under-recalled). For example, they might have indicated on the questionnaire that they 

had individually scored a 2 on a 5-point scale when actually they had been told they had scored a 

4. 

Analysis 

Because participants received feedback on individual as well as on virtual team 

performance, we created an additional variable (INDIV/TEAM) to study the interaction between 

levels of recall accuracy for individual and virtual team performance feedback. [While separate 

analyses for INDIV FEEDBACK (positive and negative) and TEAM FEEDBACK (positive and 

negative) could have been run, this analysis allowed for a richer exploration of the data.] 

As noted above, participants were asked to recall what they had been told at two points in 

time—immediately following the experiment and one week later. This resulted in a 2 (INDIV 

FEEDBACK) x 2 (TEAM FEEDBACK) x 2 (INDIV/TEAM) x 2 (TIMING) factorial design 

with repeated measures on the last factor. 

Table 1 displays the ANOVA results for recall accuracy. Results showed nine significant 

effects (p < .05). Table 2 displays the means and simple effects results for INDIV FEEDBACK 

by TIMING by INDIV/TEAM (A x C x D) and TEAM FEEDBACK by TIMING by 

INDIV/TEAM (B x C x D). The top half of Table 2 presents the percent difference between what 

the participant was told about his or her individual and virtual team performance immediately 

following task completion and one week later (delayed), when individual feedback was positive 

and negative. The bottom half presents the percent difference between what the participant was 

told about his or her individual and virtual team performance immediately following task 

completion and one week later, when virtual team feedback was positive and negative. Percents 

with the same superscript letters are significantly different from each other. As indicated in the 

section on Data Transformation, a higher number represents less accurate recall); therefore, the 

smaller the percent, the more accurate was participants’ recall (i.e., .29% recall demonstrates 

more accurate recall than 8.82%). These results are presented below for each hypothesis.   

Table 1 

ANOVA Results for Recall Accuracy 

Effect df MS F 

  Between subjects     

INDIV FEEDBACK (Pos/Neg) (A) 1   ----- 

TEAM FEEDBACK (Pos/Neg) (B) 1 1091.3 5.84* 

A x B 1   ----- 

S within-group error 90 (187.00)   

        

  Within subjects     
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INDIV/TEAM ( C) 1 2018.08 19.24**** 

A x C  1 3294.05 31.41****a 

B x C  1 991.31  9.45***a  

A x B x C 1 923.34 8.80*** 

C x S within-group error 90 (104.87)   

TIMING (Immed/Delay) (D) 1 237.58 6.84** 

A x D 1     ----- 

B x D 1     ----- 

A x B x D 1     ----- 

D x S within-group error 90 (34.75)   

C x D 1 136.8  4.26* 

A x C x D 1 240.51 7.49**a 

B x C x D 1 268.29 8.36***a 

A x B x C x D 1     ----- 

C x D x S within-group error 90 (32.10)   

        

Note. Values enclosed in parentheses represent mean square errors.    

S = subjects.       

a Refer to Table 2       

* p < .05  ** p < .01 *** p < .005 **** p < .000       

Ó the Journal of Behavioral and Applied Management – Summer/Fall 2002 – Vol. 4(1) Page 30 

                                                                Table 2 

                    Recall Accuracy Percents for INDIV FEEDBACK x TIMING x INDIV/TEAM 

(A x C x D) and TEAM FEEDBACK x TIMING x INDIV/TEAM (B x C x D) Interactions 

      

  INDIV/TEAM – Indiv (C) INDIV/TEAM – Team (C) 

INDIV FEEDBACK (A) Immediate      Delay Immediate              Delay 

Negative 3.68%wy           8.82%wxz               -3.19%y               -2.94%z 

Positive 0.29%              .29%x  1.16%                  2.04% 

      

TEAM FEEDBACK (B)     

Negative 2.83%             4.72%   0.71%                 3.07%b  

Positive 1.22%ac          5.18%ad   -3.66%c             -5.49%bd 

      

Means with same superscripts are different (p < .05) 
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H #1. This hypothesis suggested that participants would have greater recall accuracy for 

individual performance feedback than for virtual team performance feedback. While the overall 

hypothesis was not supported [i.e., a main effect was not present (Table 1, C)] a closer look at 

several interaction effects uncovers some interesting results. Significant differences between 

recall of individual and virtual team feedback existed based on whether feedback was positive or 

negative. The means in the top half of Table 2 show that in the negative individual feedback 

condition, a significant difference existed between recall of individual feedback (M = 3.68) and 

recall of team feedback (M = -3.19) immediately following feedback (superscript y) and after a 

delay (M= 8.82 compared to M = -2.94) (superscript z). The absolute values of these means, 

however, suggest that recall of individual feedback was less accurate than recall of team 

feedback, contrary to hypothesis 1.  

The means shown in the bottom half of Table 2 indicate that recall accuracy was better 

for individual feedback than team feedback when team feedback was positive [M = 1.22 

compared to M = -3.66 (superscript c); and M = 5.18 compared to M = - 5.49, superscript d]. 

Recall of individual performance was more accurate (closer to zero) than recall of team 

performance, in support of hypothesis 1.  

H #2a and 2b. These hypotheses suggested that a one-week delay in asking participants to recall 

their performance feedback would result in less accurate recall of individual feedback (2a) and of 

team feedback (2b). Hypothesis 2a was supported, but 2b was not. The main effect was 

significant (D) as were two interactions with INDIV and INDIV/TEAM (A x C x D), and with 

TEAM and INDIV/TEAM (B x C x D). Because the interactions subsume the main effect, the 

main effect and interaction (Table 1) and means (Table 2) are interpreted simultaneously.  

As noted in the top half of Table 2, recall of individual feedback was more accurate 

immediately following feedback than one week later (M  = 3.68 compared to M = 8.82, 

superscript w), in support of hypothesis 2a. And, individual feedback was less accurate one week 

later (bottom half of Table 2) when the virtual team received positive feedback (M = 1.22 versus 

M = 5.18, superscript a), in support of hypothesis 2a. No differences were found for team 

feedback (hypothesis 2b). 

H #3a and 3b. These hypotheses suggested that participants would have better recall accuracy for 

positive individual performance and virtual team performance feedback than for negative 

individual and virtual team performance feedback. Hypothesis 3a was not supported based on the 

main effect analysis for INDIV FEEDBACK (A). Simple effects tests found that participants 

were more accurate in their recall of positive than negative individual feedback when recall was 

delayed (M = 0.29 compared to M = 8.82, superscript x). This means that when individuals were 

asked to recall their performance feedback some time later, their recall was less accurate if the 

performance feedback was negative, providing limited support for hypothesis 3a. 

While a main effect for TEAM FEEDBACK (B) (hypothesis 3b) was significant [the 

means in Table 2 show that one week later participants had more accurate recall for negative (not 

positive) team feedback (M = 3,97 versus M = -5.49, superscript b). Hypothesis 3b, therefore, 

was not supported. 
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Test of Attribution Hypotheses 

An ANOVA was also conducted to determine the effects of INDIV FEEDBACK 

(positive and negative) (A) and TEAM FEEDBACK (positive and negative) (B) on attributions 

(refer to Table 3). Participants were asked to make attributions about performance at two points 

in time—immediately following the experiment and one week later (TIMING) (C). We created a 

fourth variable [LOCUS (D)] to study the interactions between participants’ attributions to 

themselves (i.e., perceived responsibility for team performance based on the participant’s ability 

and effort) and attributions to the other [hypothetical] team member (i.e., attributing 

responsibility for team performance to the other virtual team member’s ability and effort). Only 

ability and effort were studied; we did not explore attributions for luck and task. [While separate 

analyses for LOCUS (self) and LOCUS (other) could have been run, this analysis allowed for a 

richer exploration of the data.] Thus, the data are analyzed in a 2 (INDIV FEEDBACK) x 2 

(TEAM FEEDBACK) x 2 (TIMING) x 2 (LOCUS) factorial design with repeated measures on 

the third and fourth factors (Table 3). 

H #4a, 4b, and 4c. Hypothesis 4a suggested that virtual team members would attribute 

performance to themselves when given positive individual performance feedback and to others 

when given negative individual performance feedback. Hypothesis 4b suggested that team 

members would attribute performance to others when given positive team performance feedback 

and to themselves when given negative team performance feedback. Hypothesis 4c explored 

whether a group-serving bias existed for attributions to the team. 

Hypothesis 4a was not supported--the INDIV FEEDBACK (A) main effect was not 

significant, indicating no differences in attributions to self and other when individual feedback 

was positive or negative (see Table 3). Hypothesis 4b was supported--the TEAM FEEDBACK 

(B) main effect and interaction between TEAM FEEDBACK and LOCUS (B x D) were 

significant. Because the interaction subsumes the main effect, the main effect and interaction are 

interpreted simultaneously. The interaction indicates that attributions for virtual team 

performance to self or other were dependent upon whether the virtual team performance 

feedback was positive or negative. Participants gave more responsibility to the other team 

member when they received positive team feedback than negative team feedback (M = 3.91 

compared to M = 3.34, superscript a, Table 4). And, participants were more likely to attribute 

performance to the other team member’s ability and effort (M = 3.91) than to themselves (M = 

3.45) when performance was positive, supporting hypothesis 4b.  

Table 3 

ANOVA Results for Attribution—INDIV FEEDBACK x LOCUS Interaction 

        

Effect df MS    F 

  Between subjects     

INDIV FEEDBACK (A) 1     

TEAM FEEDBACK (B) 1 9.94 8.50** 

S within-group error 90 (1.17)   
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  Within subjects     

TIMING ( C) 1   5.04*  

C x S within-group error 90 0.15   

LOCUS (D) 1 4.69 11.69** 

B x D 1 5.43 13.54*** 

D x S within-group error 90 (0.40)   

        

* p < .05 ** p < .01 *** p < .001     

Table 4 

Attribution Means for INDIV x LOCUS (A x D) and TEAM x LOCUS (B x D) 

Interactions  

              

    LOCUS         

  Self   Other       

INDIV FEEDBACK             

Negative 3.32   3.56       

Positive 3.50   3.63       

              

TEAM FEEDBACK             

Negative 3.37   3.34a       

Positive 3.45b   3.92ab       

              
ab Means with same superscripts are different (p < .01).         

To examine hypothesis 4c, we combined attributions for self and for other to determine if 

internal attributions (i.e., the team’s ability and effort) for successful performance were made. 

No differences were found for positive and negative feedback—hypothesis 4c was not supported. 

H #5a and 5b. These hypotheses proposed that attributions would be influenced by the time 

interval between receiving performance feedback and when participants were asked to recall that 

feedback--immediately upon receiving feedback, participants would make external attributions 

for individual and team feedback, and after one week, participants would make internal 

attributions for individual and team feedback. Hypothesis 5a was not supported—means for 

individual attributions over time were not different. Hypothesis 5b was not supported—even 

though differences existed over time [TIMING (C) in Table 3), the means were in the opposite 

direction.  

To examine hypothesis 5c, the attributions for self and for other were combined to 

determine if internal attributions for successful performance were made. The attributions for 

team provided immediately after feedback (M = 3.45) were lower than those provided one week 

later (M = 3.54) (means are not reported in a table). In other words, as time passed participants 

increased their attributions to the team.  
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Discussion 

Researchers are beginning to study how virtual teams are different from co-located 

teams. Existing theory on co-located teams supports the need for systematic and continuous 

development of individuals and groups into teams to build the internal infrastructure necessary to 

maintain organizational innovation and continuous improvement (e.g., Romig, 1996). One 

method to accomplish development is through performance feedback. We chose, therefore, to 

study recall accuracy and attributions in virtual teams to explore if existing performance 

appraisal and small group theory applies when team members are not co-located.  

Results represent an initial step toward exploring recall accuracy and attributions in 

virtual teams. We were able to replicate one of five hypotheses about recall accuracy with partial 

support for two hypotheses. We were able to replicate two of six hypotheses on attributions. We 

will discuss the confirmation of hypotheses from co-located teams to virtual teams in both recall 

and attribution theory. Then, we will address our findings regarding the over-recall of individual 

feedback, under-recall of team feedback, and a “team-centric” bias for attributions. Finally, we 

will provide recommendations for managers, limitations of the study, and suggestions for future 

research. 

We replicated previous research on co-located teams. Two main conclusions are made 

about recall accuracy about individual performance. First, participants remembered their 

individual performance feedback more accurately immediately after receiving feedback, 

particularly when they had done poorly  (superscript w) or their team had done well (superscript 

a). Second, when participants had done poorly, their recall about their individual performance 

after a one-week delay was less accurate than when they had been given positive feedback 

(superscript x) or when compared to team performance recall after one week (superscript z). 

These findings indicate that recall accuracy of immediate feedback and positive feedback is not 

altered by the conditions of a virtual team. Anonymity, lack of face-to-face contact, geographical 

separation, and interdependence with a team member do not dilute the strength of positive 

feedback given immediately after completion of a task. First, positive feedback is a powerful 

tool, whether an individual is in a co-located team or a virtual team. Second, forgetting over time 

occurs regardless of the team setting.  

Results regarding predictions about recall accuracy for team performance were somewhat 

surprising. Recall of negative team feedback was more accurate than positive team feedback 

(contrary to hypothesis 3b, Table 2, superscript b). Some justification has been provided for 

improved recall of negative information, including the need to master one’s environment or the 

need to give special attention to negative feedback in order to refute the findings (Donlin, 1990). 

In conjunction with simple effects results under hypothesis 1 (i.e., recall of team feedback was 

less accurate than recall of individual feedback when the team did well, Table 2, superscripts c 

and d], we conclude that team feedback was highly distorted (under-recalled) when the team, in 

fact, did well. Combined with the mixed results for hypothesis 1 on individual versus team recall, 

we found a tendency in this study for participants to over-estimate their own performance and 

under-estimate their team member’s performance when asked to recall what had been told to 

them.  
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Exploring under- and over-recall further, we note that participants greatly exaggerated 

their individual performance when, in fact, they had been told their performance was poor. They 

also exaggerated their [poor] individual performance when the team performance was good. The 

errors regarding their own poor performance were exacerbated over time—after a delay, 

participants exaggerated their own performance (positive numbers) and under-estimated team 

performance (negative numbers). Generally speaking, individual performance was over-inflated 

and team performance was under-inflated when individuals had done poorly or the team had 

done well. To our knowledge, this phenomenon has not been addressed in previous research in 

co-located teams. How can this be explained in the virtual team context? It’s likely that 

anonymity, lack of face-to-face accountability, and lack of team accountability all have 

contributed to this finding. Recalling stronger individual performance (when actually poor) and 

weaker team performance (when actually good) appears as an attempt to mediate the differences 

that actually existed. Could this be an attempt by the individual to take advantage of the good 

overall team performance?  

Understanding that individual level contributions provide the building blocks to 

successful dyad performance (Wagner & Hollenbeck, 1998), inflation of individual performance 

levels when performance is actually poor is a serious issue. If individuals believe they are better 

performers than they actually are, they will not attempt to improve their performance. If their 

performance doesn’t improve, by its very nature, dyad/team performance cannot improve. 

Regarding the attribution hypotheses, this study found support for two of six 

hypotheses.  Results regarding differences in attributions under positive or negative feedback 

conditions supported previous research by Burger and Rodman (1983), Imamoglu (1991), 

Zaccaro, Peterson and Walker, 1987), but only at the team level (hypothesis 4b). Participants 

gave the other team member more credit than they gave themselves when the team had done 

well. And, attributions to the other team member were greater for positive (compared to 

negative) feedback. This finding replicates research on co-located teams and reflects a bias 

toward the team. Other evidence of bias toward the team surfaced in (1) the attribution to the 

other team member after a delay, one that was inconsistent with hypothesis 5b, and (2) the 

attribution to the team as a whole (combined self and other) after a delay. This finding 

contributes to the team literature in a unique way. Participants gave more responsibility to the 

team when they received positive team feedback than negative team feedback. And, participants 

were more likely to attribute performance to the other team member’s ability and effort or to the 

team as a whole than to themselves when performance was positive. Our findings highlight that 

participants in this virtual team environment did not exhibit an ego-centric bias for positive 

performance. 

The results for hypotheses 4 and 5 lead us to conclude that virtual team members in this 

study focused less on taking personal credit for team performance when team feedback was 

positive and one week after. We are calling this effect a “team-centric” bias. In this study, 

participants were more likely to attribute good team performance to the entire team (not 

themselves). This is consistent with group solidarity research in co-located teams (Gergen & 

Taylor, 1969) and may be similar to Rantilla’s (2000) group-serving bias. Revealing a team-

centric bias in a virtual team is an interesting phenomenon. Giving credit to the whole team even 
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when the team member isn’t present is unique, and may reflect strong identification with the 

team (though this study didn’t measure such identification) and team accountability. 

Recommendations and Implications for Managers 

Finding that individual negative and team positive feedback are less accurate is an 

important result given that organizations may simultaneously want to reward team contributions 

(over individual contributions) but want to ensure that employees perform well individually. 

Managers should be concerned also about the potential for employees to recall performance 

feedback in a way that reduces [perceived] differences between individual and team performance 

levels. On the one hand, the reward structure (e.g., merit) must emphasize team accomplishments 

in order to reinforce collective efforts. On the other hand, because successful dyad and team 

performance is contingent upon successful individual performance (Wagner & Hollenbeck, 

1998), managers must ensure that individuals accurately recall their individual performance 

levels. 

To improve recall of effective and ineffective individual performance, managers must 

collect and provide individual performance data to each team member. They can do this by 

establishing structured systems and providing cues, such as questioning and re-presenting 

previous material (Brainerd, Reyna, & Kneer, 1995; Reyna & Titcomb, 1997), to help 

individuals recall performance feedback (or ensuring that the job itself provides cues). Other 

research shows that providing more frequent information (e.g., feedback) helps recall (Stasser, 

Taylor, & Hanna, 1989). Also, managers are not likely to observe individual behaviors in virtual 

team settings; they will need to rely on structured processes. Cascio (2000) suggests establishing 

clear individual and team goals, identifying decision processes, and providing for a team 

development specialist who can facilitate interactions. Co-worker feedback must be relied on 

more heavily than traditional supervisor evaluation. Care should be given to creating a healthy 

environment in which feedback is provided—team members must be able to exchange ideas 

without criticism and solicit feedback from team members on team performance (Knoll & 

Jarvenpaa, 1998). And, because managers may not be comfortable with their limited input on 

individual performance, they should consider taking full advantage of 360-degree performance 

appraisal systems (to ensure multiple forms of input). Managers also should be sensitive to the 

possibility that virtual team members may be unclear about interpreting their level of 

performance (Ross & Cousins, 1995). Providing clear statements about expected level of 

performance and providing an opportunity for virtual team members to ask questions will 

minimize misunderstanding and improve future performance. 

Managers must remember also that lack of change may NOT be due to virtual team 

members' lack of motivation or desire to change, but to their inability to remember what they had 

been told, as shown in this study. Methods must be put into place to cue (Lorch & Chen, 1986; 

Lorch & Lorch, 1996) virtual team members about the feedback that they had received in their 

previous performance evaluation. These cues might be received directly from the manager as an 

employee starts a new project (i.e., reminding an individual about expected changes in his or her 

future performance) or added to the team processes (e.g., statements about individual 

responsibilities that contribute to successful team outcomes). Managers should also pay 

particular attention to how the task itself can provide feedback (refer to Hackman & Oldham, 
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1976 for a review of the job characteristics model). For example, individuals may be able to 

consult a manual on appropriate policies and procedures, use templates to ensure consistency, or 

install mechanisms by which performance accuracy can be measured. 

When considering the findings about attributions, managers will need to help teams 

determine if poor virtual team performance is a result of poor individual performance, a result of 

inadequate team processes (see Henry, Strickland, Yorges, & Ladd, 1996 for a discussion of 

related material) or due to external circumstances. Providing virtual team members with 

feedback on virtual team performance without analyzing its causes is insufficient. Improved 

virtual team performance most likely will occur if the causes of poor performance have been 

identified appropriately.  

Limitations and Suggestions for Future Research 

A laboratory study was conducted to determine the causal nature of the relationship 

between positive and negative feedback, level of feedback (individual versus team), and timing 

(immediate versus delayed) on recall accuracy and attributions in a virtual team setting. Because 

of the increased use of virtual teams, additional laboratory studies should be completed. We 

recommend continued laboratory experimentation to provide for face-to-face contact before 

beginning the team project (to increase identity with the team), to use a more realistic workplace 

project, to gather information on larger team interactions as well as dyad interactions, and to 

provide a context within which to recall individual and team performance feedback (e.g., 

completing more than one project). Perhaps with additional controls, a more direct application of 

performance appraisal and team research to the virtual team context will be possible. 

The significant findings should be explored next in a field setting to determine external 

validity. Will recall accuracy of virtual team performance feedback in organizational settings 

decrease over time? Will positive virtual team performance in organizational settings lead to a 

group-serving (team-centric) bias in attributions? 

Future research should also explore further a simple effect that we uncovered—in the 

negative individual feedback/positive team feedback condition, why did virtual team members 

over-recall their individual performance and under-recall their team performance? Finally, future 

research might vary the information about the causes of virtual team performance that is 

provided to virtual team members to determine if that information reduces the tendency to 

engage in the team-centric bias. 
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