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TEAMWORK IN DIFFERENT COMMUNICATION
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The increasing application of new technologies to work teams in organizational contexts makes necessary a careful s
of both work group processes and results. In this context, previous research has provided evidence on how mediated
munication and task type have a differential impact on group functioning and results (coordination of discussion, parti
pation, influence of dominant members and normative control). However, in spite of advances in this area, there has b
a lack of studies examining work group functioning when teams are permanent, probably because of the high cost of
gitudinal studies. Temporal aspects do, however, play an important role in group processes and their results. From this p
pective, the objective of this study is to analyze how group processes develop as they adapt to the different communic
media and as a function of time and task type. Data were collected from a laboratory study in which 31 groups of 4 m¢
bers participated. Groups were randomly assigned to different communication conditions (face-to-face with computer s
port, videoconference and e-mail), all groups performing different types of task (creativity, intellective and conflict) ar
meeting on several occasions over eight work sessions.

En la actualidad, la creciente implantacion de nuevas tecnologias de la informacion para el trabajo en grupo en los cc
textos laborales hace necesario profundizar en el estudio de los procesos y resultados del trabajo en grupo. En este <
do, la investigacion realizada hasta el momento ha puesto de manifiesto el impacto diferencial de la comunicacién me
da y del tipo de tarea utilizado tanto en aspectos del funcionamiento grupal como de resultados. A pesar de los avance
este ambito, se observa una escasez de estudios que exploren el funcionamiento de los grupos de trabajo cuando ésto:
en un caracter permanente, probablemente por los elevados costes que supone llevar a cabo estudios longitudinale:
este sentido los aspectos temporales juegan un importante papel en las conductas mostradas por los miembros dural
interaccion grupal y en sus resultados. Desde esta perspectiva, el objetivo del presente trabajo consiste en analizar c
varia el funcionamiento de los grupos al adaptarse éstos a los distintos medios de comunicacién a lo largo del tiempo
funcién del tipo de tarea utilizado. Para ello, se ha realizado un experimento de laboratorio en el que han participado
grupos de cuatro miembros cada uno. Los grupos han sido asignados aleatoriamente a las diferentes condiciones de ¢
nicacién (cara a cara con apoyo electronico, videoconferencia y correo electrénico). Todos los grupos realizaban distin
tipos de tareas (creatividad, intelectivas y de conflicto) y se reunian en varias ocasiones durante ocho sesiones de tra
consecutivas.

As we enter the twenty-first century, there would society cybersocietyor technotronic societyfNelson,
appear to be a consensus among researchers inl995).

affirming that one of the most distinctive characteristics Technological advances have been applied to diver
of the twentieth century was a high level of technologi- areas of social and working life in our society. Notabl:
cal development and its progressive application to all among current tendencies in work organizations is
areas of society. The emergence of automated systemgubstantial change in their structure and functioning
has had an enormous influence on our society, which is The need for flexibility in order to adapt to rapid chan

even referred to using terms such aspbst-industrial ges in the socio-labour context means that organizatio
tend to adopt “networked” forms, in which there are
The original Spanish version of this paper has been previously neither internal limits nor hierarchical differentiation,
published inApuntes de Psicologi@001, Vol. 19, No 1, 137-160 but rather a predominance of cooperative relationshij
----------- _ o and flexible patterns of communication, with work
Correspondence .conC('ernlng this artlclg shtl),uld be add.resse(’j to Ana teams becoming the basic structural units (DeSanc
Zornoza, UIPOT: Unidad de Investigacién de Psicologia del | e
Trabajo y de las Organizaciones, Universidad de Valencia, Area de and Poole, 1997; Alcover and Gil, in press). At the san
Psicologia Social, Facultad de Psicologia, Avda Blasco Ibafiez, 21, time, new, computer-based communication systen
46010 Valéncia. Spain. Ana.Zornoza@uv.es make possible these new forms of organization ar
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influence teamwork by allowing the automatization of (Kiesler, Siegel and McGuire 1984; Siegel, Dubrovsky
the distribution of information among group members Kiesler and McGuire 1986; Kiesler and Sproull, 1992
and the structuring of group discussion, and by provi- Hiltz et al. 1986). These have been considered as advi:
ding problem-solving techniques such as decision mode-tages of mediated communication, with groups bein
ling or patterns for the planning of group activity more efficient on investing less time in non-task-relate
(Johansen, 1988; Huber, 1990). It is, therefore, clearly interpersonal activities (Steiner, 1972). More negativ
interesting and necessary to study, from a psychosocialsocioemotional behaviour has been found in mediate
perspective, the effect of the implementation and use of communication, whilst it is more positive in rich media,
these new information technologies on teamwork in the such as face-to-face communication or videoconferen
organizational context. (Smolensky, Carmody and Halcomb, 1990; Siegel et ¢

The study of groups within the framework of Social 1986; Dubrovsky, Kiesler and Sethna, 1991). On th
and Organizational Psychology has led to the develop- other hand, some authors, far from finding a higher pe
ment of various theoretical models that attempt to iden- centage of negative interpersonal behaviour in mediat
tify critical factors affecting the functioning and effecti- communication (Spears and Lea, 1992; Strauss, 199
veness of work groups (structural, ecological and moti- have found that these groups even develop more pros
vational models) (Hackman and Morris 1975; Hackman cial behaviour than those that communicate face-to-fa
1987; Sundstrom, De Meuse and Futrell, 1990 and (Walther, 1995). As regards the level of conflict found
Guzzo, Yost, Campbell and Shea, 1993). All of these there are also two alternative positions. On the one ha
aim to analyze and explain group functioning on the are studies that find higher levels of conflict in mediate
basis of different types of variables (contextual, process communication (Kiesler et al. 1984), due to the imposs
and result). Moreover, they share the idea that group bility of transmitting non-verbal signals that regulate
effectiveness is explained not solely by the final result conflictive behaviour, on the other, there are those th
obtained by the group, but also by the process followed state that groups whose interaction is mediated by ne
in order to arrive at that result. McGrath (1984) defines technologies experience lower levels of conflict thal
group processes as “the behaviour pattern of its mem-those that communicate face-to-face because they p
bers”. This refers to the patterns of communication that more attention to the task and less to interpersonal re
emerge between the group members, interpersonaltionships (O’Connor, Gruenfeld and McGrath, 1993).
actions, influences and contacts and the active use of Thus, we can group the research carried out in this fie
available technologies. Interaction processes mediateaccording to two different theoretical approaches. Th
the relationship between inputs (technology, task, mem- first approach is based on theories of “medium-richnes:
bers’ characteristics) and results. (Short, Williams and Christie, 1976; Daft and Lengel

However, many of these models were developed for a 1986), and argues that it is the objective characteristi
traditional, face-to-face communication situation, so of the communication medium that determine grou
that it would be necessary to adapt them or to develop functioning. The less rich a medium, the more “cue fil
new models of functioning for groups working with new tering” there is, so that non-verbal or social cues cann
information technologies. From the 1970s, research be transmitted during group interaction. This exclusivit
teams in various countries developed with the aim of attributed to technology has recently been questioned !
analyzing the influence of computer-mediated commu- several researchers, giving rise to a new theoretical pe
nication on group work from a psychosocial perspective pective. This alternative approach is based on the thec
(Peir6, Prieto and Zornoza, 1993; McGrath and of social information processing and on Social ldentit
Hollingshead, 1994). theory, defining the group as an open and multifunctic

The main findings obtained in this field indicate that nal system (Spears and Lea, 1992; Walther, 1994; 199
group processes differ according to the technology usedThese authors point out that technology can influenc
in the interaction. Numerous studies have found that group functioning positively or negatively, since chan
groups that communicate electronically focus more on ges in interaction processes do not depend solely on 1
activities related to the task than groups that communi- technology itself; rather, there are other relevant vari
cate face-to-face, invest more time in completing the bles that affect this relationship, such as the structure
task and have more problems to reach a consensus, anthe group before using the technology, type of task or tf
that group members participate to an equal extent time spent using the medium.
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This approach therefore permits the adoption of a new to the socioemotional maintenance of the grouy
concept of group based on a multifunctional system. The Furthermore, this model suggests that on performing tl
group has multiple functions that are of equal importan- task the group will pass through two stages: that of pr
ce for its effectiveness, not only that of production, but paration and that of execution.
also in relation to group well-being and the personal From this longitudinal perspective, the empirical evi
development of its members (McGrath, 1990). dence obtained indicates that group interaction proce

Furthermore, the technology interacts with the type of ses will differ according to the group’s stage of develor
task the group has to carry out (McGrath and ment. In this line, Lebie, Jonathan and McGrath (199¢
Hollingshead, 1994; Strauss and McGrath, 1994), so found that groups tend, over time, to decrease their col
that the influence of the technology on group processes munication in group processes related to the task (pla
and results will depend on the fit between the richness of ning, composition and procedure), and that this is not tt
the communication medium and the demands of the case in group processes of a socioemotional nature. T
group’s task. A task involving the generation of ideas is, as the members adapt to the group and the task, tl
does not demand the same level of coordination andneed to focus their energy less on the function of pr
interdependence between group members as an intellecduction and to be more oriented towards the group —
tive task or a mixed task in which group members show fulfil the functions of group well-being and support for
a conflict of interests, ideas or values (Argote and members.

McGrath, 1993). Also, the fit between task and techno- Andriessen and Van der Velden (1993) also argue th
logy is not static, but dynamic, changing over time preparation activities will be more relevant during the ini
(McGrath and Berdahl, 1998). That is, as time passes, tial stages of a group’s life. After this initial stage group:
the group acquires experience in the use of the medium,tend to develop more or less fixed patterns of interactio
so that the group adapts to its objective characteristicsand invest less and less time in developing strategies
and develops new strategies for carrying out the task, patterns of interpersonal relationships. These authors a
which may mean that it accomplishes the task effecti- found that the conventional interaction condition (face-tc
vely with a less rich medium. face) facilitates, to a greater extent, the function of soci

Thus, McGrath proposes that we consider the interac- emotional maintenance of the group, in comparison |
tion of three elements: technology, task and time, and it mediated interaction conditions. Moreover, the resul
is on the basis of these that he develops his model ofobtained by Walther and Burgoon (1992) over time sho
group functioning (Time, Interaction and Performance, that groups that interact by means of mediated commui
TIP, 1990, 1991), on which our study will be based. In cation focus less and less on the task and more on so«
this model, McGrath stresses the importance of time, emotional relationships.
starting out from the idea that groups working in organi- Thus, in general terms, the results of research in tt
zations carry out activities that involve a certain tempo- field appear to indicate that groups using mediated cor
ral continuity, which makes it necessary to carry out lon- munication need more time to adapt to the technolog
gitudinal studies. Likewise, and in accordance with the used and develop new strategies that permit them to
conception of the group as a multifunctional social sys- effective. This may initially condition the stability of
tem, this author distinguishes three group functions: pro- their interaction processes and limit their performanc
duction, group well-being and personal development of (McGrath, 1993; Mennecke, Hoffer and Wynne, 1992’
group members. In order to develop these functions the However, with the passage of time and continued use
group passes through a series of stages that are neithethe technology, group processes become established
fixed nor sequential (McGrath and O’Connor, 1996). differences that depend on the communication mediu
These stages are choice of goals, solution of problems,disappear.
resolution of conflicts and execution. Thus, in each stage
and for each function the process of group interaction PREVIOUS STUDIES BY THE UIPOT ON
may present different patterns. GROUP INTERACTION PROCESSES IN

Andriessen and Van der Velden (1993) propose anotherMEDIATED COMMUNICATION CONTEXTS
model of group interaction, adapted from McGrath's The Work and Organizational Psychology Researc
(1990), in which they distinguish two functions of group Unit (Unidad de Investigation de Psicologia del Trabajc
interaction: one oriented to the task and another orientedand de las OrganizacionggIPOT) at the University of
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Valencia has extensive experience in the study of the media such as face-to-face or videoconference coordin:
influence of new information technologies on group themselves better, develop decision strategies based
work. Since 1989 this research team has developed aconsensus, make more effort to accomplish the tas
sequence of three projects, which, despite having simi- manage conflicts that emerge between group members
lar objectives, differ as regards the complexity of the a positive way and present more positive socioemotion
approach and design of the study in each case, whichbehaviour than when they interact via e-mail (Orengc
increases as a result of the findings obtained both by our1994; Acin, 1995; Orengo, Gosélvez, Fernandez ar
own team and by other researchers. Prieto, 1995; Orengo, Zornoza, Acin, Prieto and Peir
The first two research projects focused on the analysis 1996; Peird, Prieto, Zornoza and Ripoll, 1999). The inte
of the psychosocial factors involved in the structurg, raction between communication medium and type of tas
functioning and effectiveness of cooperative work in shows that in idea generation tasks there were no signi
groups that communicated by means of new technolo- cant differences in the group interaction processes. Als
gies to resolve a task, and of the influence of the tech- nor was there more negative socioemotional behaviour
nology on group processes and results as a functior ofthe e-mail condition in comparison to videoconferenc
the type of task carried out by the group. Both projects and face-to-face in conflict of values tasks (Marzo
used two interaction technologies as alternatives to con- Rodriguez, Ripoll and Marin, 1995).
ventional face-to-face interaction: videoconference and The third research project carried out in this line of worl
e-mail. Both studies were carried out in the laboratory had as its main objective to analyze the group’s adaptati
with samples consisting mainly of university students process over time to the three interaction contexts des
(though the sample in the first study also included tea- ned for resolving the task (face-to-face with compute
chers from the Psychology Faculty and professionals support, videoconference and e-mail). The study was
and workers from different sectors), and both were longitudinal one in which each group had to meet in sev
transversal in design (Zornoza, 1992; Orengo, 1994; ral work sessions to resolve different types of task.
Acin, 1995). The principal difference between the two While it is true that this third research project show
studies resided in the inclusion in the second one of dif- some degree of continuity with regard to the theoretic:
ferent types of group tasks. Specifically, and based on approach of the previous ones, recent reviews of tf
the group task model proposed by McGrath (1984; relevant literature lead us to the consideration of alte
Argote and McGrath, 1993), three types of task were native theoretical orientations related to new ways ¢
considered: idea generation tasks, intellective tasks andunderstanding mediated communication. Thus, the ne
value conflict tasks. The general objective of this second theoretical orientation, as we pointed out in the previol
project consisted in analyzing the influence of the com- section, is based principally on two aspects: on the ol
munication channel on group processes and resultshand, on the theory of Social Information Processing
according to the type of task carried out. and on the other, on the conception of the group as
In general, it can be stated that the theoretical approachsocio-cognitive, open and multifunctional systen
followed by the research team was that which was pre- (Walther, 1994; 1996). Our research team has incorpor
dominant at that time, and which proceeded from the tra- ted this change into its most recent work (Gosalvez, |
dition defended by the theories of Social Presence (Shortpreparation; Solanes, 1999; Orengo, Zornoza, Prieto a
et al., 1976) and Medium-Richness (Daft, Lengel and Peird, 2000). The results obtained confirm the importatr
Trevino, 1987). These theories used the argument of thece of other variables, in addition to the technology, in th
filtering of social and non-verbal cues to explain the analysis of group processes and results. These otl
influence of the technology on group processes and variables would include assertiveness and the soc
results. However, in our studies we consider an additio- context in the prediction of uninhibited behaviour
nal variable that may influence the relationship betwezn (Orengo et al., 2000), the interaction between the pe
the technology and group functionirgerception of the ceived characteristics of the technology and the objec
communication mediuntPeird, Prieto and Zornoza, ve ortechnical ones with regard to predicting group inte
1994; Zornoza, Ripoll and Gonzalez, 1995). raction processes (Solanes, 1999), and the importance
The results obtained in our studies confirm, in a general considering the interaction between the technology ar
way, the predictions made on the basis of this theoretical time in the analysis of group results (Ripoll, Subirats
orientation. Groups that perform intellective tasks in rich Torres and Marzo, 1998; Gosalvez, 1999).
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It is precisely in this context, and focusing on group the type of task carried out (Lebie et al. 1996; Arrow ¢
interaction processes, in which the objective orienting al., 1996; McGrath and Berdhal, 1998). More specifi
the present work emerges. Thus, based on the abovecally, we expect:
considerations and the findings described, the general That over time groups will develop work procedure:
aim of this study is to analyze how group interaction that compensate for the medium’s lack of richnes:
processes change over time as a function of the techno-Thus, the production function will improve with the pas-
logy used in the group interaction and the type of task sage of time in groups that communicate by e-mail, ca
carried out. For this purpose we formulated the follo- sing to disappear the differences between media in gel
wing hypotheses: ration of ideas and intellective tasks. Meanwhile, diffe

rences may be maintained or may emerge in compls

Hypothesis 1The processes related to the group’s pro- tasks that require high levels of interdependence, such
duction function (coordination, involvement with the those of negotiation
goal, motivation for effort) and those related to group That with regard to the group well-being function the
well-being (positive and negative socioemotional beha- differences between communication media will be
viour) will present significant differences according to maintained in the positive socioemotional behaviou
the communication medium. Thus, and in accordance perceived by the group, and will even increase in neg
with the literature based on theories of medium-rich- tiation tasks. As the group develops there is more foc
ness, it will be the channels of least richness of informa- on the functions of well-being and member support, ar
tion that present the lowest levels in these processes (edess time is devoted to the production function (Lebie ¢
mail and videoconference), except for the case of nega-al., 1996). However, we expect the opposite for negal
tive socioemotional behaviour, which will be higher. ve socioemotional behaviour. In this case, with the pa

sage of time, groups that communicate by e-mail wi

However, these results will be modulated as a function learn to express their disagreements or preferences
of the type of task carried out by the group, in accordan- developing symbols or codes that allow them to transr
ce with McGrath and Hollingshead’s (1994) model of non-verbal aspects, making interaction more person
task-medium fitness. Thus, (Walther, 1996).

- For idea generation taskihat require low levels of We shall continue with a description of the design, th

information richness, e-mail (EM) is expected to be sample and the variables used.

the medium that obtains the best results in the func-

tions of production and group well-being, followed METHOD

by videoconference (VC) and face-to-face communi- Design, samples and procedure

cation (FF). In the third research project, which provides the frame
- Forintellective taskswhich require a medium level  work for this study, we developed an experiment the

of information richness, VC is expected to be the involved the participation of 124 students distributed i

medium that obtains the best results in the functions 31 groups of 4 subjects each. Participants wel

of production and group well-being, or it is at least Psychology students from the University of Valenciz

expected not to present significant differences with and the Jaume | University in Castellon. Groups wel

regard to face-to-face communication. randomly assigned to each of the experimental conc

- Finally, for negotiation taskst is the groups that  tions according to the communication channel (face-tc

communicate face-to-face that are expected to deve-face with computer support, videoconference and ¢
lop the most positive interaction processes, given mail). Also, each group worked for eight session
that these are complex tasks that require high levels according to a longitudinal experimental design. Ir
of information richness for their successful comple- each session they had to resolve a different task, whi
tion. In second place for these tasks come VC and could be generation of ideas, intellective or negotiatior
EM. These were alternated to allow us to analyze the tin

effect. To this end, the sequence of the tasks was

Hypothesis 2We expect groups that use different com- follows: in the first two sessions and the final two, the
munication media to show patterns of development over groups performed a task of an intellective nature. In tf
time that differ for each group function, modulated by third and fifth sessions they carried out idea generatic

45



tasks, and in the sixth session they performed negotia- Each group had to resolve fautellective tasks. In all

tion tasks. At the end of each session the group mem-cases these were logic problems with a single corre
bers filled out a battery of questionnaires individually, solution, and for which each group member had diffe
and the interactions were recorded on video and/or onrent information and the information from all of them

computer. was necessary to arrive at the correct solution. In or
task they had to select the most suitable candidate
Variables occupy the post of human resources manager in a co

We shall now describe how we operationalized each of pany; in another, they had to ascertain the full names
the variables included in the study: technology used for the people who were going to be employed by a con
the group work, type of task, time and group interaction pany; a third task involved correctly associating eac

processes. person proposed with his or her profession, and the fin
task consisted in choosing among different areas of tl
Communication media city the most suitable location for a restaurant special

The groups were distributed randomly to the different zing in Valencian cuisine.
experimental conditions that made up the design, using Furthermore, in another two sessions each group h
one of the three communication media: face-to-face wth to carry out egeneration of ideas task. Specifically, in
computer support, videoconference and communication the third session they had to perform the task calle
mediated by computer (e-mail). face-to-face commu-  “Slogans”, based on that proposed by Pfeiffer and Jon
nication the members making up the groups were pre- (1980), and in the fifth session the task called “Cultur
sent in the same room and could use as a computer asVeek”, in which, individually, participants had to create
support, to communicate with one another or to make a minimum of ten ideas for events to form part of the
their own notes. The sessions were filmed on video so Psychology Faculty’'s Culture Week. In the secon
that the information and the development of the session phase, participants, with their group, had to decide on
could subsequently be analyzed. minimum of ten events that would take place.
Interaction by means ofideoconferencevas carried Finally, in this experiment, all the groups performec
out in the laboratories of the Psychology Faculty in two cooperation-competition tasks. In the fourth ses-
Castelldn, using facilities comprising four workstations sion, they carried out the task called “Five in a row”. Ir
(Silicon Graphics R4600sc), equipped with a minicame- this task, the four members of each group were divide
ra, a microphone and two speakers, and which permittedinto two subgroups that competed with one another
the user to connect to and disconnect from the network order to obtain as many points as possible. Subgrou
as he or she wished. scored highest when the participants in the game cooy
For the interaction by means @imailthe members of ~ rated with one another. In the sixth session the membg
each group communicated with one another through of each group were also divided into two subgroups fc
computer terminals. The software used consisted in an e-carrying out the task. In this case the task they had
mail program installed for use with a local network. carry out was called “Naranjas Nani”. Each one of th
During the experiment, each member of the group was subgroups had an interest in buying a given quantity
in a different section, and could only communicate with oranges, and had to compete with the other subgroup
his/her colleagues via computer. The members had beerobtain as many kilogrammes of oranges as possib
introduced to one another previously, so that they knew Once again, subgroups made most gains when they ce
who was in each post. They could send messages toperated with the other subgroup.
individuals, to part of the group or to all the members at

the same time. Time
In order to analyze the extent to which an increase
Type of task experience in the use of a specific information technc

All the groups performed three types of tasks over tne logy by a group produces changes in group work pre
eight sessions in which they participated, following the cesses, we used a longitudinal design incorporating tl
model of Argote and McGrath (1993): generation of variable time. Specifically, we considered eight date
ideas, intellective (decision-making with correct respon- collection points (one for each task that each group h:
se) and conflict of interests. to resolve).
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Group interaction processes RESULTS
The variables considered in the present work are grou- In order to tests the hypotheses proposed in the pres
ped according to McGrath’s (1990) model, which high- work, we carried out several transversal and longitudin
lights the multifunctionality of groups, distinguishing statistical analyses, as described below.
three functions: production (coordination of the task The objective of our first hypothesis was to explore th
and involvement with the goal), well-being (negative influence of the technology used by the group on it
socioemotional behaviour and positive socioemotional interaction processes. In order to test it we carried o
orientation) and personal development (motivation for analyses of variance for each of the interaction proce
effort). ses considered, as a function of the communicatic
- Production function. Coordination of group members medium used by the group, after the initial data collec
for performing the taskThis is made up of three tion. With regard to the second hypothesis, which refe
items that indicate the extent to which the group is rred to the consideration of time, understood as adap
oriented towards carrying out the task in a structured tion or experience, in the analysis of the differences |
and effective way, and how far it is coordinated and WOrk group processes as a function of communicatic
plans its efforts as a group. Its reliability is 0.76. The Medium, we carried out an analysis of variance at

response scale is made up of five anchors (1-not at Second point in time and a repeated-measures analysi
all, to 5-a lot) variance. In this way we explored possible changes

- Involvement in the group solutiofhis is a self- group interaction processes between the two data-colle

. ___tion points (first session and final session for eac
report measure whose scale is composed of three

items assessing the dearee to which the partici ,intgroup) as a function of the interaction of time and cornr
S ass SS_ 9 9 _ P P‘ munication medium. In both cases, transversal and lo
feels responsible for and committed to the solution

i ©' gitudinal, the analyses are modulated by the type of ta
arrived at by the group. The response scale has flye performed by the group.
anchors (1-not at all, to 5-a lof). Cronbach's alphais  The results corresponding to the different statistic:
0.76. tests carried out are shown in Tables 1 and 2.

- Motivation for effort This is made up of two items:  First of all we shall discuss the transversal results rel
“the group expected you to make an effort and beco- ted to the testing of Hypothesis 1. These results corre
me involved in the task” and “the people in the group pond to the data that appear in the column of Time 1 fi
encouraged one another mutually to achieve the gre- each type of task, in Table 1.

atest possible effort”. Internal consistency is 0.55. As it can be seen in Table 1, the results obtained she
- Group well-being function. statistically significant differences in some group inte
raction processes as a function of communicatio

Negative socioemotional behaviour medium used. Thus, idea generation tasksnembers

This measure is made up of five items (“I felt frustrated of groups that communicate face-to-face with compute
or tense because of the others’ behaviour”, “I rejected support or by videoconference show higher levels ¢
the opinions or suggestions of the others”, “I expressed coordination among their members (F=5.14; p=0.007
negative opinions about the behaviour of others”, “My more motivation for effort (F=3.89; p=0.02) and more
opinions were rejected”, and “Others expressed negative positive socioemotional behaviour (F=7.75; p=0.001
opinions about my behaviour”). Its reliability is 0.71. than those of groups that communicate by e-mai
The response scale is made up of five anchors (1-Finally, and although the required levels of significanc:

strongly disagree, to 5-strongly agree) are not reached, it is observed that participants wt
communicate by e-mail tend to show higher levels c
Positive socioemotional behaviour negative socioemotional behaviour than those using tl

Four items make up this variable (e.g., “The group mem- other two media, followed by face-to-face communica
bers showed themselves to be friendly during the wcrk tion with computer support and, further behind, video
session”, “... everyone’s opinions were heard” and “... conference (F=2.91; p=0.06). These results are in tl
they were respected”), with a response scale made up ofdirection expected in the first hypothesis, which sur
five anchors (1-strongly disagree, to 5-strongly agree). ports theories based on “medium-richness”. Howeve
Reliability is 0.76. they are not as expected according to McGrath ar
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Hollingshead’s (1994) task-medium fithess model. From the medium that obtains the highest levels in coordinatic
this model we would expect that for creative tasks, (F=7.15; p=0.001), involvement with the goal (F=6.77
which require low levels of coordination between group p=0.002) and positive socioemotional behaviour (F=4.6!
members, a less rich medium such as e-mail would p=0.01), followed by face-to-face communication anc
favour group work. finally, e-mail. Nevertheless, it is the groups that commt
As far asintellective tasksare concerned, the results nicate using this medium, e-mail, that perceive the highe
obtained support our first hypothesis, since they indicate level of negative socioemotional behaviour (F=5.60
that the technology influences work group processes in ap=0.005). These results support McGrath an
differential and significant way, videoconference being Hollingshead’s (1994) task-medium fitness model.

Table 1
Analyses of variance of group interaction processes in different types of task (generation of ideas, intellective and negotiation)
as a function of the communication channel usein Time 1 and Time 2.
GENERATION OF IDEAS INTELLECTIVE NEGOTIATION
TIME 1 TIME 2 TIME 1 TIME 2 TIME 1 TIME 2
Mean sD Mean sD Mean sD Mean sD Mean sD Mean sb

Task Face-to-face 4.22 0.59 4.24 0.48 4.30 0.51 3.94 085 3.64 Q.78 1.03 .69
coordination | Videoconferenge  4.33 0.5p 4.21 0.44 4142 042 4)12 .51 8.94 0.63 411 4.4

E-mail 3.92 0.67 3.98 0.91 4.01 0.61 3.6¢ 0.91 3.75 0.98 3.74 q.92
Goal Face-to-face 4.33 0.52 4.35 0.5[L 4.51 0.82 4.25 0]63 4.10 D.60 4.45 0.46
involvement | Videoconference  4.46 0.3f 4.4p 0.39 4,52 0|30 447 Q.46 .17 0.60 4.43 0.5]

E-mail 4.35 0.56 4.17 0.77 4.2 0.54 4.17 0.45 3.97 0J70 423 (.66
Level of Face-to-face 4.08 0.56 3.88 0.5B 3.90 0.66 3.91 0|84 3.58 D.86 3.99 0.53
effort Videoconferencg 4.06 0.49 3.85 0.5% 4.08 0.y1 3.86 0|65 3.78 .61 3.97 0.61

E-mail 3.76 0.67 3.91 0.84 4.0( 0.56 3.81 0.46 3.Y7 0.78 3.75 qJ.64

Neg. Face-to-face 1.74 0.59 1.75 0.6y 1.66 0.58 1.64 0474 1194 Q.86 1.78 D.68
socioemotional Videoconferenge  1.72 0.64 1.6D 0.9 1168 0(52 1/50 Q.61 1.70 0.81 1.54 0.53
behvr. E-mail 1.94 0.73 1.90 0.67] 2.07 0.66 1.8p 0.63 204 0}78 2.16 .82
Pos. Face-to-face 4.76 0.31 4.54 4.46 4.58 0.p5 4.38 0|66 433 .55 4.33 0.57
socioemotional Videoconferenge  4.71] 0.33 4.58 0.39 4170 0/38 4/53 Q.41 1.60 0.52 4.55 0.4¢€

behvr. E-mail 4.44 4.49 4.31 0.61 4.3 0.47 4.2 0.59 4.06 0J70 4101

Table 2

Longitudinal analyses of group interaction processesin different types of task
(generation of ideas, intellective and negotiation)

GENERATION OF IDEAS INTELLECTIVE NEGOTIATION
Time Channel T*C Time Channel T*C Time Channel T* C
F p F p F p F p F P F p F p F p F | p
Task coordinatior] 0.07 0.7p 4.48 [ 0.001| 0.86 | 0.43| 25.9 | 0.001| 6.50| 0.002 | 0.06 | 0.94| 527 | 0.02| 2.33| 0.10| 1.84 0.16
Goal involvemeny 1.99 0.1¢ 14 021 152 o0px31| 002 | 557| 0.005| 1.63| 0.20 |[26.55|0.001| 1.72| 0.18| 0.25 0.78
Level of effort 2.64| 0.11 0.81] 045481 | 001| 3.39| 0.07| 0.18 0.84 1.0 0.3y 691 | 0.01| 0.54| 0.58|3.02 | 0.05

Neg.
soc%oemotional 10.71| 0.001| 7.07 | 0.01 | 0.24 | 0.79| 10.91| 0.001 | 5.41| 0.006 | 0.10| 0.91| 0.26/ 0.6113.59| 0.001| 0.07| 0.94

behvr.

Pos.
socioemotional 040 050291 | 0.06 | 0.34| 0.71| 590 | 0.02 | 560| 0.005| 1.18| 0.36| 0.52| 0.477.28| 0.001|1.44| 0.24

behvr.

T * C = Interaction Time X Channel
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Finally, and in the case afegotiation tasksstatisti- the groups that communicate by e-mail are those th
cally significant differences are only found in positive feel more motivated to make an effort as time passe
socioemotional behaviour as a function of the techno- However, the groups that use videoconference or col
logy used by the group. Thus, participants in the video- municate face-to-face with computer support perceive
conference condition perceive the highest levels of posi- lower level of motivation for effort as their experience
tive socioemotional behaviour, followed by face-to-face increases (see Figure 1).
communication with computer support and, further Thus, only motivation for effort increases with expe:
behind, e-mail (F= 8.58; p=0.001). These results indica- rience in the use of e-mail. Neither coordination leve
te that for tasks requiring high levels of coordination nor involvement with the goal increase, though the latte
between group members and the interchange of differentdoes not present significant differences as a function
ideas and interests, the communication medium used bythe communication medium at either of the two time
the group does not have a significant influence on the points considered.
way the group interacts. These findings do not support As far asintellective tasksre concerned, the differen-
our first hypothesis. ces in the production function between the communic:

We shall continue by discussing the results obtained in tion media are maintained with the passage of time, th
the analyses carried out to test Hypothesis 2. According is, if we compare Time 1 and Time 2 (Table 1), so the
to this hypothesis, we expected the communication the expectations of the second hypothesis are not ful
media to show different patterns of development over lled. Thus, it continues to be the rich media, videoconft
time for each group function modulated by type of task. rence and face-to-face, that obtain the highest scores
The results we shall discuss appear in Table 1, in thethe second time point, in coordination (F=3.40; p=0.0¢
column Time 2, and in Table 2. These data reflect the and in group members’ level of involvement with the
changes experienced by the group with the passage ofgoal set (F=3.07; p=0.05).
time (comparing the scores of Time 1 with those of Time  If we consider the scores of Time 1 and Time 2 jointl
2) and in interaction with the communication mediumn (longitudinal analyses, Table 2), there appear significa
used. differences in the production function as a function ©

With regard to theproduction functionwe expected  both time and channel. In general, with the passage
that with the passage of time the groups would develop time scores in all the group interaction processes dec
procedures that allowed them to compensate for the lackase, perhaps because the groups become accustome
of richness of the medium, being effective in performing performing these types of task. Even so, in none of tt
the task in a medium with less richness than necessaryprocesses studied did we find a significant interactio
That is, we expected the differences due to the techno-between time and the communication medium used
logy to disappear for creative tasks and intellective this type of task, so that our second hypothesis was r
tasks, and for them to persist or appear in tasks with aconfirmed.
high level of interdependence, such as those of negotia- AS regards theegotiation tasksthe results obtained
tion.

As can be seen in Table 1, fdea generation taskbe

Figurel
Evolution of group effort level as a function of communication

results indicate that the differences obtained as a func- channel in generation of ideas tasks
tion of the communication medium disappear on cormn-
paring the first time point with the second. 42 —— Face-to face
The longitudinal analyses, shown in Table 2, indicate ‘“\E,‘ma"
i . . . 41 -+ Videoconference
that if we consider the scores of Time 1 and Time 2

jointly, there are significant differences according to the
communication channel in coordination (F=4.4€;
P=0.001). The interaction between time and the commu-
nication medium is only statistically significant for
motivation for effort (F=4.81; p=0.01). This result indi- 3.7
cates that group members’ perceptions with regard to 36
motivation for effort evolve over time in a different way
depending on the communication channel used. Thus,

3,9

Scores in effort

3,8

Time 1 Time 2
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support Hypothesis 2, since in this case, at the first time (F=3.66; p=0.03). In this case, they follow the directior
point there are no significant differences in the produc- expected by the “social cues filtering” theories, so the
tion function according to the technology used the groups communicating by e-mail continue to prese
(Hypothesis 1). However, at the second time point such the lowest level, in contrast to the results expected |
differences do appear, with groups coordinating better in Walther (1996). The longitudinal analyses, shown il
videoconference and face-to-face than in e-mail Table 2, indicate that if we consider the scores of Tim
(F=3.08; p=0.05). 1 and Time 2 jointly, there are significant difference:

The longitudinal analyses show a significant effect of
time on the coordination of group members (F=5.27;
p=0.02), on involvement with the goal (F=26.55;
p=0.001) and on motivation for effort (F=6.91; p=0.01).
Likewise, we found a statistically significant time-techno-

according to communication channel in the well-bein
function: positive socioemotional behaviour (F=7.07
p=0.001) and near-significance in negative socioemoti
nal behaviour (F=2.91; p=0.06). There are only diffe
rences as a function of time in positive socioemotion:

logy interaction effect for motivation for effort, as occu-  pehaviour (F=10.71; p=0.001). The interaction betwee
rred in the intellective tasks. This variable presents diffe- time and communication medium is not statistically sig
rent trajectories over time in the groups that use different nificant. Thus, Hypothesis 2 is confirmed as far as thi

Communication med|a ThUS, those partICIpantS WhO com- type of task is Concerned, W|th regard to perceived pos
municate face-to-face with computer support or by means tjye socioemotional behaviour.

of videoconference perceive themselves as more motiva- As far asintellective tasksre concerned, the differen-

those that use e-mail practically maintain their perception 55 5 function of the communication medium over tim
with the passage of time and with increased experience r=» gg: p=0.05), that is, if we compare Time 1 an

(see Figure 2). It can be said, therefore, that the commu-Time 2 (Table 1), so that the expectations of the secol
nication media present different trajectories of develop- hypothesis are fulfilled. It continues to be the rict
ment and the differences with respect to e-mail increase

a finding that supports Hypothesis 2. highest scores. Moreover, the significant differences |

With regard to thegroup well-beingfunction, we o qa4ive socioemotional behaviour disappear, since th
expected the differences between communication medlado not attain the conventional significance leve

to persist in the positive socioemotional behaviour per-
ceived by the group, and that they would even increase
in negotiation tasks; for negative socioemotional beha-
viour we expected the opposite.

In idea generation tasks at the second time point, the
differences in positive socioemotional behaviour percei-
ved by the group continue to be statistically significant

'media, videoconference and face-to-face, that obtain t

(F=2.45; p=0.09). Thus, when the groups become acct
tomed to performing this type of task via e-mail they
change their perception of the socioemotional behavio
expressed by the group members, perceiving it le
negatively.

When we consider the scores of Time 1 and Time
jointly (longitudinal analyses, Table 2), we find signifi-
cant differences in the well-being function according t
both time and channel. Even so, in none of the process
studied do we obtain a significant interaction betwee
time and the communication medium used in this type «
— Face-to face task, so that our second hypothesis is confirmed.
A e With regard tonegotiation tasksthe results obtained
4 also support Hypothesis 2. The differences found as
function of the communication medium for positive
socioemotional behaviour at the first time point ar
maintained at the second point (F=7.98; p=0.001
Furthermore, there appear significant differences for tr
perception of negative socioemotional behaviou
(F=8.66; p=0.001), with e-mail being the channel tha
presents the highest levels of this type of behaviour, :
that these results are not in the direction expected in c

Figure 2
Evolution of group effort level asa function of

communication channel in negotiation tasks
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second hypothesis (Walther, 1996). and group well-being. On the other hand, the resul
The longitudinal analyses show a significant effect of obtained for negotiation tasks do not support this mode
the communication channel on the group’s socioemotio- In this type of task the communication medium only ha
nal behaviour (positive socioemotional behaviour a significant influence on the positive socioemotiong
(F=13.59; p=0.001) and negative (F=7.28; p=0.001)). behaviour perceived by the group, which is higher fc
We did not find significant differences on consideringy videoconference and lower for e-mail.

the interaction time X communication channel. In general, it can be said that the results obtained are
Subsequently, Hypothesis 2 is confirmed for positive the direction proposed by the medium-richness theorie
socioemotional behaviour, and the opposite occurs for The richer media favour the functions of production an
negative socioemotional behaviour, since the differences group well-being, whilst the poorer media, such as e

between media emerge over time. mail, continue to present lower levels. However, thes
effects are modulated by the type of task the group
DISCUSSION performing, so that the influence of the technology dif

As the reader will recall, the objective of the present fers across the three types of task considered in ¢
work consisted in analyzing how group interaction pro- study. When groups have to perform a task of an int
cesses change across time as a function of the technollective type they work better via videoconference, sinc
logy used in the group interaction and the type of task the level of richness offered by this medium coincide
carried out. This objective was divided into two hypot- with that required by the task.
heses. Our second hypothesis proposed that communicatic
The first was based on theories of the richness of the media present different patterns of development o
communication media according to the type of informa- time for each group function, modulated by type of tasl
tion they allowed group members to transmit (Short et Patterns of change are neither simple nor consistent. T
al., 1976; Daft and Lengel, 1986). According to these differences between media may persist over time, m:
theories, the communication medium influences group decrease or emerge, or different patterns of developme
work in such a way that rich channels (face-to-face or may be found (Arrow et al., 1996).
videoconference) favour it and poorer channels, such as With regard to theroduction functionwe expected
e-mail, make it more difficult, as they filter non-verbal that with the passage of time groups would develop pr
and social information (Kiesler et al., 1984; Sproull and cedures that allowed them to compensate for the lack
Kiesler, 1992; Siegel et al., 1986). Nevertheless, richness of the medium, performing the task effectivel
McGrath and Hollingshead (1994) point out that the in a medium with less richness than necessary (McGra
influence of the technology on group work will depend and Berdhal, 1998). Thus, we expected difference
on the type of task to be performed, and more spec/fi- dependent upon the technology to disappear for creati
cally, on the degree of fit between the richness offerad and intellective tasks, whilst differences would be mair
by the medium and that demanded by the task. tained or appear in tasks involving high levels of inter
Our results support McGrath and Hollingshead's dependence, such as those of negotiation.
(1994) idea that the influence of the technology on a This hypothesis is confirmed in creative and negotie
group’s work depends on the type of task it has to per- tion tasks, but not in those of an intellective nature. Wit
form, but they are not always in the direction hypothesi- regard to idea generation tasks, the results show tt
zed by these authors. In idea generation tasks the resultsvhen groups acquire experience in the use of commul
obtained show that groups coordinate themselves worse,cation media, differences in the production functiol
express less motivation for effort and develop less posi- disappear. With regard to motivation for effort, this pre
tive socioemotional behaviour when they communicate sents different trajectories according to time and chal
by e-mail than when they do so face-to-face or via vide- nel. Groups that communicate via e-mail increase the
oconference, even though the task may have low motivation for task-related effort with the passage c
demand for richness of information. But the task- time, whilst such motivation decreases in the riche
medium fitness model is indeed confirmed in intellecti- media.
ve tasks. These types of task require a medium level of However, when groups perform tasks that require tt
richness of information, and it is videoconference that sharing and integration of the information possessed |
presents the highest scores in the functions of productioneach member (intellective tasks), group work continue
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to be more positive in the rich media than in e-mail the importance of experience in the use of mediate
across time. That is, the differences between media per-communication so that users perceive it in a more pos
sist over time. tive way and so that they learn how to develop positiv
Negotiation tasks present different results from the socioemotional behaviour in its context.
above. With the passage of time there emerge differen- Our results for generation of ideas and intellective
ces according to the communication medium used, sotasks support the hypothesis, since the differences ¢
that groups coordinate themselves better in rich media maintained in positive socioemotional behaviour (th
than when they use e-mail. Furthermore, motivation for rich media being those that present the highest scor
effort presents different trajectories as a function of time and disappear in negative socioemotional behaviour;
and communication medium, so that groups that com- negotiation tasks, significant differences are maintaine
municate by means of media that allow for greater rich- in both types of socioemotional behaviour, positive an
ness of information (face-to-face and videoconference) negative. That is, in this more complex type of task, th
increase their motivation as they acquire experience, differences between media in negative socioemotion
whilst for those that use e-mail their perception remains behaviour do not decrease solely with experience in u
constant, in contrast to what occurred in the creative of the medium.
tasks. These results may indicate that groups need miore In general, our results show that although the techn
time to adapt to the technology when they perform mcre logy used has a significant influence on group work, it i
complicated tasks, as they need to integrate different not only its objective characteristics that change wor
ideas and points of view. It may be that they first need to group processes; rather, it is the interaction of the tec
become accustomed and develop strategies for comple-nology with other factors, such as the task or experie
ting the task, so that differences do not emerge accor-ce, that affect the differences that appear in the intera
ding to the communication medium; rather, it is later, tion processes of a group.
when the group has developed strategies for achieving The type of task performed by the group appears as
the objective, that the influence of the technology beco- important modulating factor in the relationship betwee
mes significant. The main effect of time is significant in the technology and group work. It is important to bear i
the production function, whilst the main effect of chan- mind that a fit must be found between the characteristit
nel is significant in the well-being function. of the task and those offered by the technology, thoug
With regard to thegroup well-beingfunction, we our results only support McGrath and Hollingshead’
expected the differences between communication media(1994) task-medium fithess model for intellective tasks
to be maintained in the socioemotional behaviour per- However, this fit is not static but dynamic, changing
ceived by the group, and even to increase in negotiationover time, so that it is the result of a triple interaction
tasks. Lebie et al. (1996) point out that the patterns of task, technology and experience (time) (McGrath an
change in socioemotional behaviours in face-to-face Berdhal, 1998). The result of this interaction is complex
communication and in mediated communication suggest and there is a need to operationalize and measure m
that several causal factors may be involved. The initial accurately the lack of fit found in the model. In our
differences may be due to the novelty of the medium and study, negotiation (competitive) tasks show the initia
the slowness of writing messages in e-mail communica- importance of time for establishing habitual procedure
tion. But with the passage of time, socioemotional beha- of group work, in order to subsequently analyze the di
viour increases in both media, so that more factors areferences introduced by the technology and seek a sitt
involved. These authors point out that there are main tion of fit.
effects of the technology and time, but not of the inte- It is also important to highlight the influence of the
raction between the two. This indicates that groups technology on the well-being function of the group, ir
change their interaction patterns in a similar way in the this case on the socioemotional aspects of group interz
two media, and that there may be differences that persisttion. For the three types of task, e-mail is perceived ¢
over time. the medium in which least positive behaviours emerg
On the other hand, we expected the contrary to be thein comparison to face-to-face communication and vide
case with negative socioemotional behaviour, bearing in oconference, and these differences are maintained w
mind the results reviewed by Walther (1996) and the the- the passage of time. This result supports the filtering
ory of social information processing. Walther stressas cues theories, and does not confirm those of Strau
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(1997) or Walther (1995; 1996). That is, the continued los equipos de trabajRevista de Psicologia General
use of e-mail does not make the group perceive it more y Aplicada.
positively (Walther, 1996), even though it does reduce Andriessen, E. & Van der Velden, J. (1993). Team wor
negative socioemotional behaviour. It may be that the supported by interaction technology. Communicatio
group becomes accustomed to using the technology and presented at 6th European Congress on Work a
learns to express its disagreements with or its rejections Organizational Psychology. Alicante, April, 1993
of others’ ideas in a less explicit or less negative way, Argote, L. & McGrath, J. (1993). Group processes il
while it needs more time to develop new strategies that organizations: continuity and change. In C.L. Coope
permit it to better express and transmit positive socice- & |.T. Robertson (Eds.)International Review of
motional aspects. Industrial and Organizational Psycholog$. John
Thus, our results are in support of McGrath and  Wiley & Sons, New York.
Berdhal’s (1998) call for a differentiation between the Arrow, H.; Berdahl, J; Bouas, K; Craig, K; Cummings,
effects of the technology itself and those of the A.; Lebie, L.; MacGrath, J.; O'Connor, K.; Rhoades
“novelty” represented by the use of that technology. J. & Schlosser, A. (1996). Time, Technology an
Secondly, our study confirms the importance of analy- groups: An integration. Computer Supported
zing the specific effects on work processes and results of Cooperative Work, 4251-261.
the objective characteristics of the technology, effects Bales, R.F. (1950)nteraction process analysis: A met-
that may persist and even increase over time, as well as hod for the study of small groupReading, MA.
those resulting from the interaction between the techno-  Addison Wesley.
logy, the task, time and other factors, such as the group’sDatft, R.L. & Lengel, R.H. (1986). Organizational infor-
perception of the communication medium it is using  mation requirement, media richness and structur
(Solanes, 1999). And thirdly, the present work high- design.Management Sciencd2,5, 554-571.
lights the need to take care in the design of the measuredDaft, R.L.; Lengel, R.H. & Trevino, L.K. (1987).
for the different functions and results of a group. In this  Message equivocality, media selection and manag
regard, each technology offers different opportunities  performance: Implication for information systems.
and constraints for the interaction of group members. MIS Quarterly, 11 354-366.
Thus, the measure of coordination level, of conflict DeSanctis, G. & Poole, M.C. (1997). Transitions ir
management or of the way of expressing agreements or teamwork in new organizational form&dvances in
disagreements does not have to be the same for all the Group Processes, Vol. 1gp. 157-176.
communication media (Zornoza, 1992). Future studizs Dubrovsky, V. J.; Kiesler, S. & Sethna, B. N. (1991)
might include measures of observation of group functio-  The equalization phenomenon: Status effects in cor
ning combined with self-report measures, which would  puter-mediated and face-to-face decision-makin
permit a more detailed analysis of the strategies develo- groups.Human Computer Interactio$, 119-146.
ped by groups and of their evolution as a function of Gosélvez, I. (1999)incidencia del medio de comunica-

time and as a function of the technology used. cion sobre la eficacia grupal. Un estudio longitudinal
Degree dissertation. Universidad de Valencia.
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