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Two major changes may be observed in today’s organizations.
?nformatmn and communication technologies (ICTs) are rapidly
fm;?le?memed and employees are working in groups rather than
individually. Modern ICTs include shared computer-based data-
bases; elgctronic mail and Intranets; the Internet; computer-supported
cooperative work {CSCW); group communication support svstems
(GCS_S); and video-mediated commuanication syistems
(Hollingshead, McGrath, & O’Connor, 1993; Symen, 2000)
These technologies produce changes in how individuals cdmmuni-i
cate ?;ith each other. For instance, the technological system that we
are focusing on in this study modifies within-group commurica-
tion. We use a “chat-internet” system that synchronically links
- group members who do not have to mezt face to face and mav be at
dlﬁerenf places. This new way to organize the work (i.e., so:called
electronic work groups or e-groups) may have negative or positive
effects on users” subjective well-being and task ;;erfmnance. For
example, e}]t]mugh such technologies may make collzboration
between dispersed group members more convenient, electronic
groups are also exposed to job demands such as time pressure
Ty?lcally, research on e-groups is cross-sectional and rion’
experimental so that no causal inferences can be made. Further-
more, research designs are relatively simple, for instance, without
considering individual moderator effects. This siudy invlestigatm
the modgmtiug tole of perceived collective efficacy between gmu;l;
comraunication systems (GCSs) (i.e., chat vs. faceio face)andtime
pressure on collective well-being (i.e., anxiety and engéeement)
anfl task performance. On a more general level, we att::mpt to
bm'ige the gap between two research traditions on gfoup communi-
cation support systems and job stress, respectively.
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PERCEIVED COLLECTIVE EFFICACY

People differ in beliefs about their competence and success in
different domains of their life. Bandura (1997, 1999, 2001 called
these cognitions “self-efficacy,” which are “beliefs in one’s capa-
bilities to organize and execute the courses of action required to
produce given attainments™ (Bandura, 1997, p. 3} Bandurz’s
(1999) social cognitive theory assumes that the individual's beliefs
in his or her own coping efficacy determines how rauch strain is
experienced when demanding situations occur. For instance,
research on job burnout shows the potential moderating effect of
self-efficacy as a buffering variable {Leithwood, Menzies, Jantzi. &
Leithwood, 1996: Rabinowitz, Kushnir, & Ribzk, 1996; Salanova,
Grau. Cifre, & Llorens, 2000; Salanova. Peir6. & Schaufeli, 2002:
Van Yperen, 1998).

Recent developments in self-efficacy research call attention 1o
the cegree of specificity of self-efficacy and perceived collective
efficacy (Bandura, 1999,2001: Eden & Zuk, 1995; Gist & Mitch-
ell. 1992 Lent & Hackett, 1987). It seems that more robust results
are obiained when domain-specific rather than general measures of
self-efficacy are used {Bandura, 1997; Brouwers & Tomic, 2000:
Maibach & Murphy, 1995; Salanovaetal., 2000, 2002}). The reason
is that self-efficacy beliefs are domain specific; a person’s self-
efficacy belief is likely to differ depending on the activity to which
it is related (Bandura, 1997, 1999). Regarding the “collective”
nature of efficacy beliefs. social cognitive theory recently extended
the conception of human agency o collective agency. Perceived

collective efficacy is defined as a group’s shared belief in its con-
joint capabilities to organize and execute the courses of action
requirad to produce given levels of atiainment ( Bandura, 1997). As
Bandura { 1999) stressed, group performance is the product of inter-
active and coordinated dynamics of its members. Therefore, per-
ceived collective efficacy is not simply the sum of the etficacy
beliefs of individual members. Rather, itis an emergent group-level
property. Although individual and collective efficacy differ in their
unit of agency, both efficacy beliefs serve similar functions and
operate through similar processes {Bandura, 2001). For example,
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rcs?arch has shown that the stronger the belief people hold abour
their collective capabilities, the more the group achieves. It was
found that a strong collective sense of efficacy fosters high group
effort and task performance (Bandura, 1993; Gibson, 1995: Hodges
& Carron, 1992; Litle & Madigan, 1994; Prussia & Kinicki, 1996
§ar31;?son, Raudenbush, & Earls, 1997). Additionally, similar to the
individual-level efficacy beliefs, group-level efficacy beliefs may
buffer occupational stress by providing group members with social
support when dealing, for instance, with new technological svs-
tems and/or when under time pressure {Cohen & Wills, 1985: G(;re
1987). Also. perceived collective efficacy may have a bufferiﬁ;
effect by providing group-members with the means necessary tg
actually reduce job demands (Beehr, 1993; Jex & Bliese, 19-99).
l\igreover, similar to individual self-efficacy, a strong sense of per-
ceived colle;tive efficacy may boost collective well-being as well
as grouptask performance (Jex i ; C
Y xie‘j%()oofe (Jex & Bliese, 1999; Schaubroeck, Lam.
[n the current study, we use a collective domain-specific mea-
sure of perceived efficacy (i.e., specific wo group task) that is sup-
posed to moderate between the GCS time pressure on collective
well-being and group task performance.

SUBJECTIVE WELL-BEING

Research on effects of technology on well-being and job stress is
abun.dant; however, it is mainly focused at the individual level (i.e,
user’s reactions). Initially, research results were mixed: negativej
(i.e.. computer anxiety) as well as positive (i.e., satisfaction) conse-
quences of technology use were observed (Chua, Chen, & Wong
1999; Igbaria & Chakrabarti, 1990; Jones & Wall, 1990; Kay, 1990.
Todman & Monaghan, 1994}, It became clear that two variables
were moderating these mixed results: the user's technology experi-
ence and the psychosocial factors. ’

Hollingshead er al. (1993) developed the “change model” to
stress the role played by the technology experience to explain the
adaptation to new technologyv. When a group uses some new tech-
nology (i.e., chat). this change is likely to affect group task perfor-
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mance. the interaction process, and the members’ psychological
reactions. During change, the group needs to devote exira time o
solving technical problems and interpersonal conflicis. Hence,
compared to familiar face-to-face groups that do have to deal with
any change, e-groups will spend much mor time mastering prob-
lems and conflicts in their first meetings. Indeed. as predicted by
their model, e-groups (i.e.. groups using e-mail) reported signifi-
cantly lower satisfaction with the task and performed significantly
less well in the first two meetings, compared to face-to-face 2roups.
However, during the next several weeks, no differences were
observed between the two media. Also, anxiety is related to tech-
nology experience. Results show that computer anxiety decreases
when users have more experience with computers (Chua et al.,
1999},

In addition, research shows no main effect of technology on sub-
jective well-being; instead. a moderating effect is observed of
psvchosacial factors, such as the positive attitudes toward technol-
ogy (Korunka & Vitouch, 1999; Leso & Peck, 1992; Salanova &
Schaufeli, 2000) and self-efficacy beliefs {Salanova et al., 2000,
2002). In other words, when users experience high levels of seli-
officacy, negative effects of technology on well-being do not occur.
For instance, Salanova and Schaufeli (2000) found that the mere
experience with technology (ie.. time using new technology and
the frequency of its use) is not directly related with levels of burnout
but is mediated by the appraisal of this experience.

So far, research on the impact of ICT is almost exclusively
focused on its negative effects (i.2., job stress). Instead of looking
exclusively to the negative pole, researchers in the broader area of
job stress recently extended their interest to the positive pole of
workers” well-being. This development reflects an emerging trend
toward a “positive psychology” that focuses on human strengths
and optimal functioning rather than on weaknesses and malfunc-
tioning (Seligman & Csikszentmihalyi. 2000; Sheldon & King,

2001). For instance, recently, engagement has been identified asthe
opposite pole of burnout {Maslach, Schaufeli, & Leiter, 2001). Itis
defined as a “positive, fulfilling, work-refated state of mind that is
characterized by vigor. dedication, and absorption” {Schaufeli,
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Salanova, Gonzélez-Romd, & Bakker, 2002, p. 74). Vigor is char-
acterized by high levels of energy and mental resilience while
working, the willingness to invest effort in one’s work, and persis-
tence even in the face of difficuities. Dedication is characterized by
a sense of significance, enthusiasm, inspiration, pride, challenge,
and absorption and refers to being fully concentrated and engrossed
inone’s work, whereby time passes quickly and one has difficulties
with detaching oneself from work. The present study focuses on
both negative (i.e., collective anxiety) and positive (i.e., collective
engagement) aspects of collective well-being in work groups.

TASK PERFORMANCE

According to the richness of information theory and task-media
fit theory (Daft & Lengel, 1986; McGrath & Hollingshead, 1993),
different technologies permit different information cues (e.g., ver-
bal, auditory, nonverbal, etc.) to be transmitted. Also, different
kinds of tasks (e.g., idea generation, intellective, decision making)
require different information cues. For instance. in negotiation
tasks, the nonverbal cues are very important for the output of the
negotiation, and computer-based systems are limited in their ability
to ransmit these cues. This means that the effectiveness of a com-
munication medium for a given task depends on the degree to
which there is a fit between the richness of information that can be
transmitted via that system and the information richness require-
menis of that given task. In this swdy. we used intellective tasks.
These tasks require group members w0 find a demonstrably correct
answer (Langhlin & Ellis, 1986). According to the task-media fit
theory, the best technology system for such tasks is an audio-video
system (no e-mail or face-to-face interaction). Unfortunately,
research has shown mixed results that only partially support the
assumption of the task-media fit theory. For example, Hollingshead
et al. (1993) found that groups working face to face performed sig-
nificantly better than e-groups for intellective tasks and cnly over
time did these media differences disappear for later meetings on
intellective tasks. Only in the first meetings were there significant
differences on task performance. These results suggest that it is the
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newness of the medium (i.e., technology system) and not the type
of task that led to poorer task performance for computer groups in
the first meetings. As far as we know, there are no studies ab(?}_n the
moderating role that variables such as perceived collectve efficacy
may play in the relationship between ICTs apd task pgrformancc.a.
According to empirical research based on social cognitive theory, it
is expected that perceived collective efficacy plays such a moderat-
ing role.
On the other hand, despite the obvious importance of the effect
of time pressure on the functioning of work groups, it has onl}'
scarcely been researched (e.g.. Svenson & Maule, 1993}. Trafix-
tionally, time pressure is considered a job demd with nepative
consequences on work and individual well-being (Garst:,‘Frese, &
Molenaar, 2000). Results about the relationship between time pres-
sure and task performance are mixed. A positive linear relationship
is observed; namely, the more time pressure, the better the gr«aupfs
performance (McCann, Baranski. Thompson, & Pigeau, 2090,).
Buta nepative lineal relationship is observed as we]!; the more time
pressure, the poarer the group’s performance {Davis, 1969: Karau
& Kelly, 1992; Kelly & McGrath, 1985; Yukl. Malone. Hayslq_), &
Pamin, 1976). In addition, other studies show 2 curvilinear relation-
ship, that is, high and low time pressure are associat’ed wifch poor
performance (Isenberg, 1981) or no significant relationship at all
{Kelly & Karau. 1993; Sethi, 2000). Not surprisingly, research has
shown that the relationship between time pressure and group per-
formance is moderated by variables such as type of group task (i.e.,
innovative, intellective, and negotiation task), technology system
{i.e., face 1o face, e-mail, and videoconferencing). and individual
chardcteristics (i.e., personality) (Davis, 1969; Gracia, Arcos, &
Caballer, 2000; Heaton & Krublanski, 1991; Hollingshead et al..
1993). For instance, in intellective tasks. the time pressure %s nega-
tivelv associated with task performance (Davis, 1969; Gracia etal.,
2(}()6}. And groups working with e-mail bad a significantly poorer
performance compared to face-to-face and vidcqconfc‘rencmg
groups when under time pressure (Gracia et al., 2000). As far as w'.ve
know, there are no studies about the moderating role of percewf?d
collective efficacy between time pressure and task performance in
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groups working with different communication systems {i.e., elec-
tronic and face-to-face groups). According to Bandura's (1999)
social cognitive theory, it is expected that perceived collective effi-
cacy will moderate this relationship.

OBJECTIVE AND HYPOTHESES

This study explores the moderating role of perceived collective
efficacy berween GCS and time pressure on collective well-being

(i.e., anxiety and engagement) and task performance. More partic-
ularly, we expect the following:

Subjective Well-Being

Hypoihesis Ia: An interaction effect of GCS by perceived collective
efﬁcafty on collective well-being (anxisty and engagement}. The
combination of a chat system and low levels of perceived collective
fzfﬁcacy will lead to an increase in collective anxiety and a decrease
in collective engagement,

Hypotiesis 15: Aninteraction effect of time pressure (time pressure vs,
no time pressure) by perceived collective efficacy on collective
well-being. The combination of time pressure and low lavels of per-
cetved collective efficacy will Izad to an increase of collective anxi-
ety and a decrease of collective engagement. '

H)pofhesis Ie: An interaction effect of GCS x Time Pressure X Per-
ceived Collective Efficacy on collective well-being. The combina-
tmn’of achat system. ime pressure, and low levels of perceived col-
lective efficacy will lead to an increase of collective anxiety and a
decrease of collective engagement. ’

Task Performance

Hypothesis 2a: An interaction effect of GCS by perceived coilective
;:éﬁ::;cy ;m tz;:sk perfmggance. The combination of a chat system and

w levels of perceived collective efficacy will lead
" task performance. i 10 the poorer
Hypothesif 2b: An interaction effect of Time Pressure x Perceived
Collective Efficacy on task performance. The combination of time

pressure and low levels of perceived collectiva efficacy will Jead
the poorer task performance. > e
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Hypoihesis 2c: An interaction effect of GCS x Time Pressure  Per-
ceived Callective Efficacy on task performance. The combiration
of a chat system, time pressure, and low ievels of perceived collec-
tive efficacy will lead to the poorer task performance.

METHOD

PARTICIPANTS, DESIGN, AND PROCEDURE

One hundred forty students of psychology at University Jaume I,
Spain, were randomly distributed to the study’s 2 (chat vs. face to
face)x 2 {time pressurs vs. no time pressure) X 2 (Time | vs. Time 2}
repeated measures longitudinal design. The last factor (time) was
treated within subjects. The participation was voluntary and the
experimental sessions were run in 28 groups of 5 students. Their
mean age was 23.7 years (SD = 3.09); 128 females (91.0%) and 12
males (8.4%) were included.

The experimental manipulation of GCS as the first independent
factor was performed randomly. Eighteen groups performed the
tasks using a chat communication system, and 10 groups per-
formed the tasks using a face to face communication system. The
experimental sessions for chat groups were performed n a test-
room with an Intranet linking five workstations at which the chat-
internet miRC22 groupware was instailed. Each member could
only interact with another group member using the computer. The
other groups (i.e., face to face) performed the same tasks as the chat
groups but they did oot use any electronic system 10 interact;
instead, they interacted directly.

To vary time pressure {the second independent factor), half of
the groups in each condition (chat vs. face to face) were performing
the task without time pressure, whereas the remaining groups per-
formed the task under time pressure. The procedure to induce time
pressure was the following. First, half of the groups performed the
task without time pressure. Second, the experimenters measured
the total time spent to solve the task and then calculated the average
time that groups used to solve the task correctly. Third, thev deleted
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the best and the worst time, so they got two times—one time for
chat groups and ancther time for face tc face groups. These times
were considered deadlines for the rest of the groups that afterward
were working in the condition time pressure.

All groups met during two experimental sessions perferming the
same tasks but with different GCSs and with and without ime pres-
sure. Because 1n the chat groups students had to work with a com-
puter, they received short instructions and training about the work-
station and the chat sysiem.

The .ﬁrst task was an idea generation task. This task was also used
as a training task. Participants had to come up with a slogan to pro-
mote tpe house sale in a specific area. The task was ;erfonne.d
twice: 1m:1ividually and in a group. The individual task consisted of
formulating three slogans without interacting with anv other group
mefnber. Afterward, participants communicated with each other
(using chat or face to face interaction) and groups discussed the five
best slogans.

After 3 weeks. the same groups met again in the second experi-
mentz?l session. This time, groups performed an intellective task: to
associate the name, surname, and job of four employees from a
company. Each member had partial and complementary instruc-

tions to solve the task so that all information should be brought
together in the group to be able to solve the task correctly. To avgid
communix?aﬁon between groups about the right solution to the task,
?he cxpetimenters varied the names, sumames, and jobs of the
intellective task in each group. A small fee was promised for the
best performance of two groups (i.e., the chat groups and face w
face groups). K

After finishing each task, participants filled out a questionnaire
(see next section).

MEASURES

Perceived collective efficacy was measured with four items of
the Generalized Self-Efficacy assessment bv Schwarzer (1 999"see
also Scholz, Gutiérrez-Dofia, Sud, & Scl{warzer, 2002). In ‘lhis
study. the scale was slightly adapted for use in work grc;ups (i..e.;
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collective efficacy). For instance, instead of “Tcan solve most prob-
lems if [ invest the necessary etfort,” the wording was changed to
“My group can solve difficult tasks if we invest the necessary
effort” (sec Appendix A). The items ranged from 1 (never) to 5
(most of the time). The a coefficient of perceived collective efflicacy
was .77 at Time 1 and .88 at Time 2.

Collective anxiety was assessed with the Anxiety-Contentment
scale developed by Warr {1990). In the original scale, high scores
indicate levels of job-related anxiety. Respondents are asked to
think of the past few weeks and indicate the extent to which they felt
tense, uneasy, worried, calm, contented, and relaxed. Scores ranged
from 1 (never) to 6 (all the 1ime). Scores on the last three emotions
are reversed. In the current study, the scale also was slightly
adapted for use in work groups (i.e, collective anxiety). For
instance, instead of “During the past few weeks [ jelr tense,” it
became “During the task my group felt tense.” The 0. coefficient
was .80 at both times (i.e., Time 1 and Time 2). thus meeting the cri-
terion of .70 (Nunnaly & Bernstein, 1994).

Collective engagement was assessed with the Engagement
Questionnaire (24-item version) by Schaufeli et al. (2002} that also
was slightly adapted for use in work groups (i.e., collective engage-
ment). For instance. instead of “When I'm working, Iforgetevery-
thing around me,” the wording became “When my group was work-
ing, we forzot everything else around us™ (see Appendix B).
Collective engagement consists of 18 items, ranging from 1 (never)
t0 5 (most of the time), They are scored on three scales: Vigor (seven
items; e.g., “During the task. my group felt full of energy"); Dedi-
cation (four items; e.g., “My group felt enthusiastic about the
task™), aind Absorption (seven items: ¢.g., “Time was flying when
my group was working’"). We did not include five items from the

original questionnaire, because the adaptation to the collective
scales was difficult (i.e., “When I get up in the morning, I feel like
going to work ™). The o coefficients for collective vigor weres .76 at
Time 1 and .80 in Time 2. The o coefficients for collective dedica-
tion wera .75 at Time 1 and .78 in Time 2. After removing one item
(i.e., “My group was proud of the task”), the initial o coefficient of
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collective absorption was substantively increased to .70 (Time 1)
and .80 (Time 2).

Task performance was measured at Time 2 when groups per-
formed an intellective task. The task performed at Time I was used
as a training method. Groups had to associate the name, surname,
and job for four employees in a company. This variable ranged from
0 {no right answers), 1 (only one name-surname-job fitted), 2 {iwo
names-surnames-job fitted), 3 (three—and as exclusion four—
names-surnames-job fitted).

" RESULTS

To test if participants in the experiment differed on previous use
of chat-internet, a chi-square test was carried out that compared
participants’ previous experience with chatting in both conditions

_{chat vs. face to face). Results indicated that both gmupa do not dif-
fer significandy on previous chat software use, ¥ 2,df=1;p=
.70. Therefore, it was decided to use the entire sample for testing
our hypotheses. Next, descriptive statistics were computed. Table 1
shows mean values, standard deviations, and intercorrelations of all
scales used in this study.

As expected the three collective engagement scales are posi-
tively interrelated. and they are also positively related to perceived

- collective efficacy. Results are similar for Time 1 and Time 2, but at
Tnne 2, correlations with self-efficacy are slightly higher. Further-

-more, collective anxiety is negatively related to perceived collec-
 tive eﬁcacy and to the three collective engagement scales (except

 collective absorption at Time 1 and collective vigor at Time 2). Task

~ performance is positively related with perceivad collective efficacy
and with collective dedication and negatively related with collec-
tive anxiety in Time 1. A similar pattern was observed at Time 2,
except that in addition, task performance was positively related to
collective vigor.
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HYPOTHESIS TESTING (subjective well-being}

Perceived collective efficacy at Time 1 (and not in Time 2) was
used as the moderating variable in all analyses because it refers by
definition to future group outcomes.

To test Hypotheses la, 1b, and lc concerning the combined
effects of the GCS, time pressure, and perceived collective efficacy
on well-being, a repeated measurement MANOVA was carried out
with three between-group variables (chat/face to face, time pres-
sure/no time pressure, levels of perceived collective efficacy) and
one within-group variable (Time 1/Time 2). Collective anxiety, col-
lective vigor. collective dedication, and collective absorption were
used as dependent variables. Multivariate results (Wilks's lambda)
show a significant two-way interaction effect of Time Pressure X
Perceived Collective Efficacy. F(4, 126) =2.56, p = .04, and a sig-
nificant three-way interaction effect of GCS x Time Pressure x
Perceived Collective Efficacy, F(4, 126) = 2.11, p = .03, Subse-
quent univariate tests show a significant two-way interaction effect
of Time Pressure X Perceived Collective Efficacy on collective anx-
iety, F(1, 131) = 2.82, p = .05 (see Figure 1}. No significant effects
were observed on the three dimensions of collective engagement.

As can be seen from Figure 1, groups with low perceived collec-
tive efficacy that are under time pressure show an increase of col-
lective anxiety over time (M = 3.0 at Time I vs. M = 3.5 at Time 23
In addition, groups reporting low levels of perceived collective effi-
cacy (with time pressure and without time pressure) showed the
highest levels of collective anxiety at both Time 1 and Time 2.

Moreover, a significant three-way interaction effect was
observed of GCS x Time Pressure X Perceived Collective Efficacy
(see Table 2). Subsequent univariate tests show significant effects
on collective vigor, F{1, 131)=2.94, p=.05, and close to .05 on col-
lective dedication, F(1, 131) = 2.47, p = .07, but not on collective
anxiety and collective absorption. The significant interaction effect
on collective vigor is graphically represented in Figure 2 for high
and low levels of perceived collective efficacy.

When we compare both graphs, groups with high collective effi-
cacy clearly show higher levels of collective vigor than groups with
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Figure 1:  Within-Subjects Effect: Tiroe Pressure X Perceived Collective Efficacy on
Collective Anxietv (N = 140}

low collective efﬁcac:\;. However, the patierns of chz}ng_es from‘
Time 1 to Time 2 are different between groups, depen@mg on GCS
and time pressure. Whereas groups working without fime pressgx:e
decreased on collective vigor (independently of GCS axfd collective
efficacy) groups working under ime pressure show dnffer?m pat-
terns of change depending onthe GCS uset_:l and tha}evs!s of -collec—
tive efficacy. That is, groups working face to face showed an
increase of collective vigor from Time 1 to Time 2 when _colli?txve
efficacy was high (M = 4.09 at Time 1 vs. M=4728 z}t Time 2) but
also when collective efficacy was low (M = 3.0 at Tlme 1 vs. {W =
.61 at Time 2). However, whereas chat groups working under. tzm:z
pressure show an increase in collecuve vigor from T’tme'l to Tlme‘.f_
(M=3.87at Time 1 vs. M=4.34 at Time 2)ywhen c.ollecuve efﬁcat.y
is high, they show a small decrease in collective vigor from Tunfe 1
to Time 2 (M= 3.7 at Time 1 vs. M = 3.6 at Time 2) when collective
efficacy is low. Hence, working with a chat system under time pres-.
sure in;:rﬁases the levels of collective vigor but only when groups
feel highly efficacious. A similar pattern of results was abserved for
collect?ve dedication (see Figure 3).
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Figure 2: Withil-Sl*jeck Effect: Group Communication System X Time Pressure X
‘Percelved Collective Efficacy on Collective Vigor (¥ = 140)
ROTE: FtF = face o face commuzication system.

Groups working under time pressure also show different pat-
terns of change on collective dedication depending on GCS used
and the level of perceived collective efficacy. Groups working face
to face show an increase of collective dedication from Time | to
Time 2. As with collective vigor, this holds for groups with high
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Figure 3:  Within-Subject Effect: Group Communication Systern X Pressure X Per-
celved Collective Efficacy on Collective Dedication (N = 140)
NOTE: FF = face t¢ face communication syster.

coliective efficacy (M =4.0at Time 1 vs. M =4.66 at Time 2} as well
as for groups low in collective efficacy (M = 3.91 at Time 1 vs. M =
4.33 at Time 2). However, the pattern is also different for groups
working with chat under time pressure. Although these groups
show an over time increase on collective dedication from Time | to
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Time 2 (M =4.19at Time | vs. M =4.53 at Time 2) when collective
efficacy is high, they show a small over time decrease on collective
dedication from Time 1 to Time 2 (M =3.71 at Time 1 vs. M=3.70
at Time 2) when collective efficacy is low. Thus, working with chat
under time pressure increases levels of collective dedication but
only when groups feel highly efficacious. So far, these results are
similar to collective vigor. However, compared with collective
vigor, the pattern of results in groups working without time pres-
sure is different for collective dedication. Whereas face-to-face
groups show high levels of collective dedication when collective
efficacy is high, with even alittle over time increase from Time 1 to
Time 2 (M =4.56 at Time | vs. M =4.62 at Time 2), they show low
collective dedication when collective efficacy is low, with an over
time decrease from Time 1 to Time 2 (M =375 at Time 1 vs. M =
3.5 at Time 2). Thus, working face to face without time pressurs
decraasas lavels of collective dedication but only when groups feel
low in collective efficacy.

To sum up, Hypothesis 1a was not supported because no two-
way interaction effect of GCS and perceived collective efficacy was
found. Regarding Hypothesis 1b, it was supported for collective
anxiety but not for collective engagement. The combination of time
pressure and low levels of perceived collective efficacy leads to the
strongest increase of collective anxiety over time. Hypothesis 1c
was partially supported because the multivariate test was signifi-
cant, but the direction of results was unexpected. However. an inter-
esting pattern of results emerged regarding the moderating role of
perceived collective efficacy. These results will be discussed later.

Finally, we found another unexpected result, namely, an over
time multivariate main effect of time pressure, F(4, 126)=2.37.p=
.05. However, subsequent univariate testing revealed no significant
differences on any dimensions of collective well-being.

HYPOTHESIS TESTING [fask performance)

To test Hypotheses 2a, 2b, and 2c, we analyzed the average on
task performance at Time 2 using a 2 (chat vs. face to face) x 2 (time
pressure vs. no time pressure) ANOVA (see Table 3).
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TABLE 3: Univariate Analysis of Variance (ANOVA) (N = 140)

Tusk Perjcrnance

F P
Greup communication system {GCS) 274 A9
Timz peessics 3.41 M
Caollective efficacy 212 14
GCS x Time Pressure L. 25
GCS x Collective Efficacy 1.0 30
Time Pressure % Perceived Collective Efficacy 2.21 13
GCS x Time Pressure x Collzctive Eficacy 291 A3

NQTE: Muitiple R = .51; B2 = 2. Significant effec’s are printed in bold numerals,

We found a three-way interaction effect of GCS x Time Pressure
% Perceived Collective Efficacy on task performance, F{1, 134) =
2.91, p=.05. This significant interaction effect is graphically repre-
sented in Figure 4.

As we expected (Hypothesis 2¢), the combination of Chat Sys-
tem x Time Pressure x Low Level of Perceived Collective Efficacy
leads to poorer task performance (M = 1.15) compared with all
other groups working under pressure: chat/high perceived collec-
tive efficacy (M = 2.0), face-to-face/low perceived collective effi-
cacy (M =2.33), and Tace-to-face/high perceived coliective efficacy
(M = 3.0). Working under pressure leads to the best performance
when groups are working face to face with high levels of perceived
collective efficacy. In this case, time pressure seems (o improve task
performance. On the other hand, working without time pressure
brings leads to good performance when groups interact face-to-
face and experience low levels of perceived collective efficacy. The
best performance was achieved by face-to-face groups working
under time pressure with high levels of perceived collective effi-
cacy (M = 3.0) and face-to-face groups working withoui time pres-
sure with low levels of perceived collective efficacy (M = 3.0).

To sum up, Hypotheses 2a and 2b were not supported and 2c was
supported. Finally, against expectations, there was a significant
main effect of time pressure on task performance, F(1, 134) =341,
p = .04. Groups working without time pressure performed signifi-
cantly better (3 = 2.6) than groups working under time pressure (M
= 1.8).
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Figure 4:  Intevaction Effect Group Communication System X Pressure X Perceived
Collective Efficacy on Task Performance NV =130
NOTE: FrF = face 1¢ face communication system.

DISCUSSION

This study explored the moderating role that perceived collec-
tive efficacy plays in the relationship petween GCSs (i.e., chat/
face-to-face systems) and time pressure on collective subjective
well-being (i.e., anxiety and engagement) and task performance.
Two sets of similar hypotheses were tested for 2ach outcome: well-
being and performance. Our results corroborated the potenFial
moderating effect of perceived collective efficacy, tbus confirming
the main assumptions of the current experimental study. So far,
high levels of perceived collective efficacy buffered the negative
effects of chat use and time pressure o1 collective well-being and
task performance. This result is confirming the basic aﬁsumpt‘i onof
the social cognitive theory because collective confidence n ﬂ'c
group's future efficacy determines levels of collective well-being
and task performance. In the current study, collective self-efficacy
clearly acts as a moderator in the relationship between dem.ands
(i.e.. using chat technology and working under ume pressurc) and
éubjectlve well-being and task performance.
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THEORETICAL IMPLICATIONS

The theoretical relevance of our findings is fourfold. First, our
results illustrate the robustness of perceived collective afficacy as a
moderator variable. More specifically, it appeared that collective
efficacy measured at Time 1 affected subjective well-being and task
performance at Time 2, but a similar effect of collective efficacy
measured at Time 2 was not observed. This confirms the future ori-
entation of perceived collective efficacy, as was formulated in
Bandura’s (1999) social cognitive theory. However, the effects on
subjective well-being were different depending on the nature of the
dimension of subjective well-being {i.e., negative or positive).
Regarding the negative dimension (i.e., collective anxiety}, we
found an interaction effect of ume pressure and perceived collec-
tive efficacy but no effects on collective engagement. On the other
hand, the three-way interaction effect of GCS, time pressure, and
perceived collective efficacy was exclusively found for the positive
dimensions of subjective well-being (i.e., collective engagement).
Furthermore, the pattern of results obtained was different depend-
ing onthe collective engagement dimension under study. For exam-
ple. in e-groups working under pressure, levels of collective vigor
and dedication developed differently across time depending on the
level of perceived collective efficacy. That is, in the case of collec-
tive engagement, perceived collective efficacy buffers the effects of
time pressure on collective vigor and dedication. However, we did
not find any significant interaction effects with collective absorp-
tion. As a matter of fact, compared to both other dimensions of
engagement, this dimension showed a slightly different pattern of
resalts in other studies as well (see Schaufeli et al., 2002).

Second, our research extends current models of e-groups on
users’ reactions and task performance. Specifically, our results mav
expand the Model of Change as formulated by Hollingshead et al.
(-1993) by taking into account the influence of other variables (i.e.,
time pressure and perceived collective efficacy) in the relationship
between ICTs on group outcomes. According to this model, it is
expected that during the first meetings, e-groups will have a poorer
performance compared to groups working face to face (ie., the
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novelty effect of new technology}. However, in the current study at
Time 2, no significant difference was observed on subjective well-
being and task performance between e-groups and face to face(ie.,
no main effects of GCSs were found). Ouly when more variables in
the model {i.e.. time pressure and perceived collective efficacy) are
taken into account, differences were found betwesn e-groups and
face-to-face groups on subjective well-being and task performance.
Future research on this topic would include these variables as well,
in order to understand the complex dynamics involved in these
relationships.

Third, our research contributes to the literature on time pressure
as a powerful demanding factor in work groups. The curzent study
confirms the detrimental effects of time pressure on work groups. A
main effect of time pressure on task performance was found.
Groups waorking under time pressure performed their task less well
compared to groups working without time pressure. Stnilar re sults
were found in other studies (see Davis, 1969; Karau & Kelly, 1992;
Kelly & McGrath, 1985; Yukl et al., 1976). However, e-groups
working under time pressure do perform worse and fez! less well
only when we take into account perceived collective efficacy. This
means that e-groups and face-to-face groups do not differ signifi-
cantly on task performance and subjective well-being, when taking
only time pressure into account. Different results were found by
Gracia et al. (2000). who observed a two-way interaction effect of
technology system and time pressure on the performance of an
intellective task. However, they used other technology systems in
their study, such as e-mail and videoconferencing and not a chat
system. Future studies must confirm current resulis using chat sys-
tems and even other GCSs (i.e., computer-supported cooperative
work groupware).

Finally, an interesting pattern emerges when we take into account
psychological moderator variables (i.e., perceived collective effi-
cacy) on task performance. As with subjective weli-baing, we
found a three-way interaction effect of GCS x Time Pressure x Per-
ceived Collective Efficacy on task performance. As expected, the e-
groups working under time pressure and feeling less collectively
self-efficacious performed their task less well than the remaining
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groups. On the other hand, the best-performing groups working
under time pressure were for face-to-face groups feeling highly
efficacious. Time pressure seems to be a powerful obstacle for a
goo‘d group performance that also contributes to more collective
anxiety. But time pressure is especially an obstacle for e-groups’
performance when groups shared negative collective beliefs about
themselves.

PRACTICAL IMPLICATIONS

_ Research suggests some advantages when implementing GCSs
in the workplace; for example, these synchronous electronic svs-
tems make groups work with more flexibility and autonomy. How-
ever, we should keep in mind some troubles as well. A main conclu-
sion of this study is that introducing new GCSs may have detrimental
effects on collective anxiety and task performance, especially when
groups are working under time pressure with low fevels of per-
ceived collective efficacy. On the other hand, in the same condition
(;—gmups working under pressure), high levels of perceived collec-
tive efficacy increase collective engagement (i.e., collective vigor
and dedication). Time pressure could be not only a powerful 30b
demand but also a challenge for groups feeling highly efficacious.
ﬂwever, our results may picture a positive scenario as well (i.e., to
increase perceived collective efficacy) because they poinl‘in the
direction of buffering the negative effects of time pressure, espe-
cially when new GCSs are being implemented at the workplace.
gemembar that effects were observed of Time | perceived collec-
tive efficacy on Time 2 outcomes (collective wcil-baing and task
performance). It follows that organizations that plan to implement
new GCSs should use strategies to increase perceived collective
efﬁcac:,_: before the implementation of these technologies.

For instance, efficacy beliefs training is one of the strategies
that might be used by companies when faced with the need to
make changes., specifically those related to the implementation of
new commufucaﬁon systems, to control potential job demands
f‘SaIa.m-va, Cifre, & Martin, 1999). During the first stages of train-
ing, it is possible to enhance perceived collective efficacy. To
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achieve this aim, training should include a variety of components

that are consistent with theoretical cues for self-efficacy building

(Bandura. 1997, 1999). These include role-plays t© provide experi-

ences of success using the new GCS (znactive mastery), models of
performance (vicarious experiences), coaching and encourage-
ment {verbal persuasion), and reduction of the emotional threats of
rejection (managing physiological states). According to Bandura
(1999), the most authentic and influential source to increase effi-
cacy beliefs is fostering “mastery experiences.” This can be
achieved by tackling problems regarding the new GCS in succes-
sive, attainable steps. Whereas successes build a robust belief in
one’s self-efficacy, failures undermine it, especially in earlier phases
of training. Therefore, to get resilient self-efficacy. it requires expe-
riences in overcoming obstacles through perseverant effort. In a
similar way, if members see other groups succead by sustained
effort, they come to believe that they aiso have the capability to suc-
cess {vicarious experiences). Social persuasicn seeks to persuade
members that they have what it takes to succeed, and so they exert
more effort and are more perseverant if they have self-doubts when
obstacles arise. Finally, groups alsc rely on their physical and emo-
tional states to evaluate their own capabilities to use new GCSs.
Negarive emotions such as tensior and anxiety are signs of personal
deficiency. In this case, it would be adequate to enhance the mem-
ber’s physical condition, reduce his or her negative emotional states.
and correct misinterpretations of somatic sources of information.

LIMITATIONS AND FUTURE RESEARCH

In the current experimental study, we used a longitudinal design
with self-report ii.e.. collective anxiety, collective engagement, and
perceived collective efficacy) and objective measures (i.e., task
performance) to test the main hypothesis. However. although we
kept the main factors in this Jaboratory experimental study under
control, there are Hmitations. For exaruple, we used participants who
are not real employees in real organjzations. Also, itis isnportantto
keep in mind that there were 28 groups in the study. Therefore. we
had enough power to detect only the largest effects, and non-
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s.igniﬁcam effects may reflect a lack of statistical power. Addi-
tionally, participants were mainly young females. So far, resuits
obtained in this study must be tested in future research, with real
employees working in real organizations, with other kinds of GCSs
(e.g., CSCW) and including participants with different gender and
from different age groups.

APPENDIX A
Perceived Collective Efficacy Scale

1. I'feel confident about the capability of my group to perform the tasks
very well,

2. My group is able to solve difficult tasks if we invest the necessary effort,

3. I feel confident that my group will be able to manage effectively unex-
pected troubles,

4. My group is totally competent to solve the task.

APPENDIX B
Collective Engagement Scales

Collective Vigor

L Dnriglg the task, my group felt full of epergy.
2. My group could continue working for very long periods at a time.
3. My group kept on working, even when things did not go well.
4. Hard wark was not much of an effort for my group.
5. My group felt very resilient during the task.
6. My group felt strong and vigorous during the task.

7. When the task was finished, my group had quite some energy left for
other activities.

Collective Dedication

1. My group was involved in the task.

2. My group felt enthusiastic about the task.
3. My group liked doing the task.

4. My group felt very motivated to a good job.
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Collective Absorption

1. When my group was working, we forgot evervthing else around us.
2. My group took new perspectives.

3. My group was immersed in the task.

4, Time was flying when my group was workirg.

5. My group felt happy when we were engrossed in the task.

6. It was difficult for the group to detach from the msk.

7. My group got “camried away"” by the task.
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