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Abstract

The effects of group membership and task experience on asynchronous computer-
mediated group performance, group competencies and group member reactions

Christina M. Dehler, Ph.D.
Concordia University, 2000

Organizations that use computer-mediated communication (CMC) to
communicate and coordinate work are ubiquitous and highly dependent on the
permeation of virtual work groups throughout the organizational structure. In this era of
distributed work, it is imperative to determine which factors affect the efficiency and
effectiveness of asynchronous computer-mediated groupwork. Two factors are identified
in the literature to potentially mediate effects on asynchronous computer-mediated
groupwork: group membership and task experience. The purpose of this study is to
mnvestigate the extent to which these factors affect group performance, competencies and
group members’ social experiences.

A 2x2 between-subjects factorial design was used to carry out this study. Three-
person groups (n=56) performed tasks corresponding to task types 2 and 4 of McGrath’s
(1984) circumplex: an idea generation task and a judgment task. The study ran over a
period of three weeks via the CMC system FirstClass®. Four treatment conditions were
constructed using FirstClass whereby group membership and task experience conditions
were created by varying participants’® experiences during weeks 1 and 2, prior to the
performance of the criterion judgment task at week 3.

Results indicated that groups acquiring task experience as stable groups during

weeks 1 and 2 performed better on the judgment task at week 3 than groups in other



iv
treatment conditions. Analyses also confirmed that membership and task experience had
a substantial effect on group competencies and member reactions. Groups with changing
membership exchanged a greater amount of communication, with those groups not
having acquired judgment task experience during weeks 1 and 2 producing the highest
number of process-specific remarks. Participants in stable groups reported higher levels
of shared knowledge and awareness of group members’ ability. Members of stable
groups reported higher levels of group cohesion and collective orientation while those
who were in stable groups and acquiring task experience expressed the highest amount of
member interdependence. Subjects in stable groups were more satisfied with the task and
the process of completing it while those who also acquired task experience were more
satisfied and confident in the final task solution. Results are discussed in terms of the
implications of structuring asynchronous computer-mediated collaborative work

environments in organizations.
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Chapter One: Introduction

Communication within an organization has long been recognized as a key
contributing factor in reaching high levels of productivity, efficiency and employee well-
being (Senge, 1990). Since the introduction of computer-mediated communication
(CMC) technologies into the work environment approximately two decades ago, great
expectations have attended CMC systems that allow individuals anywhere in the formal
organization to gather together and focus on a specific task (Hiltz & Turoff, 1993). This
is particularly true today, given that North American businesses are becoming
geographically dispersed, where departments, divisions and employees are linked to one
another via electronic communication networks.

Current business environments are both dynamic and turbulent, so that business
needs are constantly changing in order to meet fluctuating market demand.
Organizations are therefore fixated on quick and efficient delivery of product and service

)

to market (Ahuja & Carley, 1998). For many commercial organizations, a major source
of operational change is the global market. International commerce requires fast and
flexible responses to growing markets of diverse populations. Many organizations
respond to the pressures of this commercial climate by adopting decentralized, team-
based, and distributed operational structures (DeSanctis & Jackson, 1994; Drucker, 1988)
wherein work is carried out via CMC.

Organizations that uée CMC to communicate and coordinate their work are
ubiquitous (Ahuja & Carley, 1998) and highly dependent on the permeation of -
of virtual teams throughout the organizational structure. A virtual team, defined by

Lipnack and Stamps (1997) is “a group of people who interact through interdependent



tasks guided by common purpose” that “works across space, time, and organizational
boundaries with links strengthened by webs of communication technologies™ (Lipnack &
Stamps, 1997, p.7). The prevalence of computer-mediated groupwork in organizations is
such that group tasks carried out via CMC are now a “fact of life” in the work place
(McGrath, 1991). Consequently, organizations are faced with the constant challenge of
overcoming the various types of technical and social constraints imposed on computér-
mediated group process and performance. Yet, beyond our knowledge that computer-
mediated groupwork is performed in, and supported by organizations, little is known
about how well organizational infrastructures accommodate and facilitate computer-
mediated groupwork.

As the era of distributed work is now upon us, it is imperative to determine which
factors affect the efficiency and effectiveness of asynchronous computer-mediated
groupwork. Two factors are identified in the literature as possible mediating factors in
computer-mediated group performance, competencies and social experiences: group
membership stability and task experience. A substantial body of research confirms that
these factors affect the efficiency of the groupwork process, foster a supportive
collaborative work community and contribute to the quality of the work produced
(Cannon-Bowers, Tannenbaum, Salas & Volpe, 1995; Hollingshead, 1998a and 1998b;
Littlepage, Robison, Reddington, 1997; McIntyre & Salas, 1995; Wittembaum & -
Stassser, 1995). Such effects, however, have not yet been empirically studied in an
asynchronous computer-mediated groupwork context. That being said, the purpose of

this research is twofold.



First, from a theoretical stand point, this study provides data about the effects of
task experience and group membership on asynchronous computer-mediated groupwork.
The following general hypotheses are tested:
¢ Groups with stable membership acquiring task experience as intact groups (the terms

‘intact’ and ‘stable’ are used interchangeably) will perform better on a subsequent
similar group task compared to those groups who did not acquire both of these types
of experience.

® Group members who acquire both task and group experience in intact groups will
report higher levels of knowledge, skills and attitudinal competencies.

* Individuals who are members of groups with stable membership will report more
positive attitudes ioward, and satisféction with, asynchronous computer-mediated
groupwork than those participants who’s groups underwent membership change.

From a more practical perspective, results from this study inform about how to
overcome the constraints on process and performance of time- and space-differed work
groups. Furthermore, information gained from this research speaks to the design of
computer-mediated collaborative work and learning environments such that students (i.e.,
future workers) are better prepared for the time-differed distributed working conditions

which may characterize a substantial portion of their professional work.



Chapter 2: Theoretical Background and Hypotheses
Computer-Meﬁiated Commuenication

Iypes and characteristics

Researchers have used different terminologies such as computer conferencing,
local area networks (LAN), computer mail, electronic mail (e-mail), electronic
communication and groupware, to depict systems that allow people to communicate with
each other via computers. For the purpose of consistency and simplicity, computer-
mediated communication (CMC) is an all-inclusive term used throughout this dissertation
to denote computer communication systems'that allow one-to-one as well as one-to-many
text-based interaction.

Computer-mediated communication refers to humans interacting with one another
via computers. In the workplace, the emphasis is on text-based communication between
people using computers to connect with one another in order to carry out specific job-
related tasks. There are numerous incarnations of CMC systems, supporting either, or
both, synchronous and asynchronous communication. Johansen (as cited in Benbunan-
Fich & Hiltz, 1999) proposes a simple framework to describe the aforementioned modes
of interaction according to the two dimensions upon which they are based: time and
place (see Figure 1).

Figure 1. Typology of dispersion

Time
Same Different

Synchronous/Proximate Shared physical workspace

Same Technology-enhanced classrooms; Video taped lectures in a single location;
group dectision support systems a networked computer lab

Place

Synchroncus/Disperse. Asynchronous/Disperse

Different | Networked classrooms; computer Virtual Classroom using ALN; e-mail;
conferencing computer conferencing; Web Telecourse




® same time/same place refers to situations where people communicating with one
another are located in the same place, e.g., group decision support systems.

o same time/different place refers to situations where people are communicating with
one another at the same time but are located in separate areas, e.g., inter-relay chat,
computer conferencing.

* different time/same place refers to situations where people work in shifts but share a
common computer terminal, electronic bulletin board or messaging system where
messages are left for colleagues, e.g., a computer station, lab and authoring systems
that employees use to share their work.

o different time/different place refers to both time- and place-differed communication
where people send and receive messages at their own convenience, independent of
the timing of others’ activities, e.g., electronic mail, computer conferencing.

This last type of CMC, henceforth referred to as asynchronous CMC, is the mode

of communication upon which this research focuses, and is therefore fully discussed in

later sections of this dissertation.

Transmission and processing of computer-mediated information

Communication media vary from one another by the degree to which they allow
the transmission of social and contextual cues. These types of cues include non-verbal
signals (e.g., eye contact, nodding, facial expressions, gestures), paraverbal cues (e.g.,
voice inflection and volume), status cues (e.g., gender, age, job title, style of dress), and
physical presence. A number of terms have been used to describe the extent to which
various media transmit social cues, including: formality-informality (Morley &

Stephenson, 1969), social presence (Short, Williams, & Christie, 1976), cluelessness
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(Rutter & Robinson, 1981), information richness (Daft & Lengel, 1984; 1986) and social
context cues (Sproull & Kiesler, 1991). These concepts all speak to the transmission and
processing of information: Media that transmit more social and contextual cues are
considered information rich or informal, and have greater social presence and low levels
of cluelessness. The richer the communication mode (i.e., the more social and contextual
cues it is able to transmit), the easier it is to accurately process the communicated
information.

According to Daft and Lengel’s model of media and information richness, face-
to-face (FtF) conversations are the richest possible mode of communication whereas
written documents and CMC are considered relatively poor (Daft & Lengel, 1984; 1986).
Daft and Lengel (1984, 1986) contend that these latter modes of communication lack the
contiguity and feedback mechanisms required to process information, and that difficulties
in information processing are likely to lead to errors in interpretation.

Research on the effectiveness of CMC consistently shows that tasks vary in the
amount of social context cues required for their effective execution. This finding is not
disputed. However, the majority of CMC research consists of studies that compare CMC
with FtF task performance, in which both treatment conditions are allocated the same
amount of time to complete the task. Due to the simple fact that typing information is a
slower activity than speaking, the effects of the medium are confounded with time
pressure in the CMC conditions (Bordia et al, 1999). When time is limited, tasks
requiring low levels of cooperation and interdependence (i.e., idea generating and
planning) are easily carried out via CMC whereas those requiring high levels of

cooperation and interdependence (i.e., decision making and conflict resolution) are more



difficult to execute (Bordia, 1997; Gallupe, Bastianutti, & Cooper, 1991; Kijesler,
Zubrow, & Moses, 1985). Straus (1992) and Straus and McGrath (1994) reveal that as
computer-mediated tasks become more equivocal (i.e., involve multiple interpretations),
the lack of social and contextual cues negatively impacts on interaction and task
outcomes. When time is not a restrictive factor, however, all types of computer-mediated
tasks are performed at least as well as in FtF, including tasks involving increasing levels
of equivocal and uncertain information (Adrianson & Hjelmquist, 1991; Daly, 1993; |
Staus & McGrath, 1994; Hollingshead, McGrath, & O’Connor, 1993; Walther &

Burgoon, 1992).

Asynchronous CMC

Research efforts spanning almost two decades clearly show that asynchronous
CMC is different not only from face-to-face communication, but from synchronous
modes of CMC as well (McGrath, 1990, 1998; Greenberg, 1991; Hiltz, Johnson &
Turoff, 1986; Hiltz & Turoff, 1993; Rice, 1984, 1990). Essentially, electronic
communication that is distributed across time and space leads to different communication
behaviours, patterns and structures. First, communication cycles can take a coﬁsideréble
amount of time to complete (Michels, 1995), and some perhaps never attain closure, due
to the unstructured and unsequenced course of interactions over time (McGrath, 1990).
Second, delays, circumventions, avoidance, and possibly denials of participation, cause
far more anomalies in communication patterns. Third, long response-times not only
impede the flow of communication but also undermine the meaning of the messages.
Finally, communication between participants is affected by the teﬁdency towards longer

entries, discussions about many topics at once, as well as communication and task



coordination problems (Hiltz & Turoff, 1993; Malone & Crowston, 1990; Turoff et al,
1993).

Yet, despite these effects on communication processes, asynchronous CMC
carries benefits that cannot be equaled in any other form of interaction. For example,
asynchronous CMC increases the time available to read, interpret énd react to messages
which can result in improved reflection, critical analysis and development of new
knowledge (Dehler & Hernandez-Porras, 1998; Harasim, 1990). Also, asynchronous
CMC can foster more balanced and equitable participation among cohorts (Bordia, 1997;
McGuire, Kiesler & Siegel, 1987; Seigel, Dubrovsky, Kiesler & McGuire, 1986).
McGrath (1990, 1998) and Dubrovsky, Kiesler and Sethna (1991) found that individuals
engaged in asynchronous CMC are more likely to participate without regard to status,
therefore creating a far less hierarchical distribution of communication. As a result,
asynchronous CMC groups are less likely to have one individual dominating the
discussion (Hiltz, Johnson & Turoff, 1986) and are better able to accommodate differing
points of view.

Lacking the contiguity of interaction as well as the full range of human sensory
and expressive capabilities, asynchronous computer-mediated text-based interaction is
often thought to be an impersonal medium devoid of social context cues and nonverbal
communication. While these characteristics may have legitimate drawbacks in some
contexts (i.e., negotiating and consensus-seeking tasks under strict time constraints),
Boyd (1989) contends that since computers do not transmit the non-verbal cues
associated with status, coercion, and so on, constraints are removed from the

communication environment thus facilitating a free exchange of ideas. Similarly,



through the removal of visual channels, objective evaluation is possible because
stereotypes and personal prejudices are effectively eliminated in the absence of visual
cues (DeSanctis & Monge, 1998). That is to say that an individual’s input is judged
solely on its quality as defined by the culture of computer-mediated context.
Conceivably this could lead to improved decision-making and better business solutions.
Finally, many of the aforementioned drawbacks associated with the lack of visual
and contextual cues in asynchronous CMC can be overcome. As CMC becomes
integrated into the workplace (or a specific work activity) and is adopted and utilized by
its users, people become comfortable with this mode of communication such that they
find ways to express non-verbal cues, or to compensate for the lack thereof. Research
demonstrates that socio-emotional content can be communicated via asynchronous CMC.
As early as 1986, when CMC was carried out via rudimentary systems relative to today’s
technology, Steinfield stated that: “Evidence continues to mount showing that CMC will
be used for emotional interaction. People seem to work around the nonverbal cue
limitations and actively provide their own text-based translations of nonverbal cues”
(p-176). This finding is corroborated by recent research on computer-mediated
groupwork by Hiltz and Wellman, 1997; Hollingshead, McGrath and O’Conner (1993);
McGrath, Arrow, Gruenfeld, Hollingshead and O’Connor (1993); McGrath and
Hollingshead (1994), and; McGrath (1998). In a recent study, Gibson (1996) reports a
progression in message quality over time as a direct result of users’ increased levels of
comfort and familiarity with the CMC. Gibson’s findings showed that communication

progressed from procedural task-based participation involving a high degree of clarifying



10

and verifying among participants at the onset of CMC use to more critical and reflective

thinking.

Asynchronous computer-mediated groupwork

The study of asynchronous computer-mediated groupwork is itself a relatively
new field of inquiry, rooted in distinct yet related areas of research. To glean insight into
the factors affecting asynchronous computer-mediated groupwork, the following
investigation draws on the accumulated wisdom of research on synchronous and
asynchronous computer-mediated communication, groupwork, and computer-mediated
groupwork. There is much knowledge to be gained about computer-mediated groupwork
by studying a wide variety of phenomena relevant to its function, process and
effectiveness, all of which have strong theoretical links to both the groupwork and CMC
literatures.

To date, much of the research on computer-mediated groupwork focuses on
synchronous interaction and entails some form of comparison between computer and
face-to-face groupwork treatment conditions. Although the generalizability of research
findings is limited, their usefulness and transportability to asynchronous computer-
mediated groupwork contexts is justified. Since the understanding of new phenomena
stems from deliberate and rational extrapolations from what is already understood, the
study of factors affecting asynchronous computer-mediated groupwork derives from what
is known to affect face-to-face and synchronous on-line groupwork. Revealing and
explaining the similarities and dissimilarities between these modes of groupwork will not

only advance a greater understanding of asynchronous computer-mediated groupwork but
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will also shed new light on synchronous computer-mediated and face-to-face group
interaction as well.

Groupwork, irrespective of communication modality, is fundamentally a
communicative process. This perspective is echoed by Hinsz, Tindale and Vollrath
(1997) who suggest that work groups are essentially information processing systems
whose primary function is to communicate information across group membgrs- Based on
these assumptions, research on asynchronous computer-mediated groupwork focuses on
the technology which provides group members with the capacity to communicate across
temporal and spatial boundaries and to increase the ease and effectiveness of their work
(Galegher & Kraut, 1994). The majority of this research confirms that although high
quality task work is achieved, it is no easy feat considering that the major benefit of
computer-mediated groupwork is also its major shortcoming. For example, CMC
systems permit group members to “meet” functionally though not in person, even when
they are physically dispersed and operating at different times; yet, the very nature of
computer-mediated interaction reduces the communication bandwidth, restricting the set
of modalities by which group members can communicate with one another (McGrath,
1990; McGrath & Hollingshead, 1994; Galegher & Kraut, 1994). That is to say that the
same characteristics of CMC that present new opportunities for groupwork can also
exacerbate process losses. Group dysfunctions such as low individual commitment,
absenteeism and role ambiguity (O’Hara-Devereaux & J. ohe.msen, 1994), information
overload, coordination problems (Nunamaker, Dennis, Valacich, Vogel & George, 1991)
and social loafing (Shepperd, 1993) are just some of the detriments to groupwork that

may be exaggerated in an asynchronous computer-mediated context.
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Notwithstanding these limitations and possible strains of asynchronous computer-
mediated groupwork on task performance and group process, one must recognize the
many advantages to carrying out groupwork via this mode. Asynchronous CMC affords
group members who ére unable to meet face-to-face the opportunities to carry out
collaborative work. In many cases, asynchronous CMC provides participants with
opportunities to engage in intellectual teamwork that otherwise would be impossible.
(Hiltz & Wellman, 1997; DeSanctis & Monge, 1998; Jarvenpaa & Leidner, 1998; Dehler
& Porras-Hernandez, 1998). For example, the pooling of geographically dispersed
people can result in work and business solutions that could not be generated alone or
without the contributions of remote team members. In terms of international commerce,
culturally diverse and geographically dispersed teams working together can meet the
demands of competitive global markets (Jarvanpaa & Leidner, 1998). Similarly, with
regard to global virtual teams in particular, Mowshowitz (1997) and Snow, Snell, and
Davison (1996) contend that groupwork carried out in time- and space-differed contexts
provide the flexibility, responsiveness, lower costs, and improved resource utilization
required to meet ever-changing task requirements in highly turbulent and dynamic global
business environments.

It is these known benefits to organizations, as well as those which are just now
burgeoning, that inspire the following research on computer-mediated groupwork. In
recognition of the great promises that this mode of groupwork heralds, it is important to
identify to what degree the reduction of interaction and expressiveness imposed by
asynchronous CMC might affect groupwork processes, performance as well as group

members’ social experiences.
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Factors affecting asynchronous computer-mediated groupwork

Any use of technology constantly evolves as participants appropriate features of
the technology into their broader work environment (Duin and Hansen, 1996; Fulk,
1993). In the case of compﬁter-mediated groupwork which spans both time and space, an
even broader set of technological manifestations arises as group members work to
understand the technology, understand each other, and construct a communicative context
to support their groupwork activity (Duin & Archee, 1996). The underlying issue here is
time; time for group members to familiarize themselves and gain experience with one
another, the group task, the communication mode and the overall groupwork context and
culture, and time to carry out the group task. Research undertaken by Bordia, DiFonzo
and Chang (1999), Hesse, Wever and Altman (1988), McGrath, (1993) and Walther and
Burgoon (1992), among others, stresses the importance of including time as a variable,
whether manipulated or controlled, in the study of CMC groups.

There are many important issues related to the effects of time in computer-
mediated groupwork. Two factors likely to play a major role in shaping and constraining
group behaviour, attitudes and task performance are membership and task experience.
Decades of groupwork research confirm that increased experience of a group as a group
and increased experience of the group with a task both tend to routinize a group’s-work
by lessening the degree of group member interdependence and the level of coordination
and information exchange required for the execution of successful task work. With
regards to asynchronous computer-mediated groupwork that extends beyond the temporal
boundary of one observation, however, one must be cautious when extrapolating from

previous findings on the effects of membership and task experience on groupwork, for
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the majority of small group research employs groups that have no experience with each
other, with the experimental task, or with the communication technology (Hollingshead
& McGrath & O’Connor 1993, Hollingshead & McGrath,1995; Bordia, DiFonzo &
Chang, 1999).

Although there is an extensive body of groupwork literature that speaks to various
aspects of group membership (i.e., recruitment, diversity, composition, turnover,
leadership) and task work (i.e., type, structure, feedback, time constraints), the effects of
group membership continuity and task experience have not been systematically examined
over time (McGrath, 1993). Only a small number of studies have investigated the effects
of these contingencies on group performance, process and member reactions (see
Littlepage, Robison, & Reddington, 1997; McGrath, 1993; Holling.shead, 1998a, 1998c),
and none, to date, have explored these factors together in an asynchronous computer-
mediated environment that extends beyond one data collection session.

Therefore, beeding Huber’s suggestion that much of the theory of small group
research must be re-evaluated in the context of new technologies (Huber, 1990), the
following study examines the effects of membership continuity and task experience on
asynchronous computer-mediated groupwork. The group membership factor represents
the two extreme conditions under which groups may perform: Stable (unchanging) group
membership and changing group membership. The task experience factor is both
qualified and quantified by whether or not groups engage in task practice prior to the
assessment of group performance. The concept of “practice” implied here is the same as

that proposed by Cannon-Bowers et al. (1998) and refers to the rehearsal of a task so as to-
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achieve some level of proficiency in performing that task. The assumption is explicit:

Practice of a task will improve performance of that task.

Effects of membership continnity on groupwork

As a matter of convenience and experimental control, the majority of the research
on groupwork and computer-supported groupwork is carried out in laboratories, w1thm
the temporal boundary of a single meeting, and using ad hoc task groups (Bordia, 1997;
Bordia, DiFonzo & Chang, 1999; Finholt, Sproull & Kiesler, 1990; Hollingshead &
McGrath, 1995; Littlepage, Robison, & Reddington, 1997; McGrath & Hollingshead,
1994; Mclntyre & Salas, 1995; Wittenbaum & Stasser, 1995). Yet groups, as they form
and occur in a real work context, may be considered as continuing, intact social systems
engaged in a series of tasks, any one of which is likely to extend beyond a single meeting
(McGrath, 1990, 1991; McGrath & Hollingshead, 1994; Arrow & McGrath, 1993).
Research on the degree to which groups with stable membership evolve over time during
training (McIntyre & Salas, 1995; McIntyre, Morgan, Salas & Glickman, 1988) suggests
that groups not only change but develop groupwork competencies which facilitate
effective task performance.

With respect to a group acquiring experience as a group, McGrath (1990, 1991)
and McGrath, Arrow, Gruenfeld, Hollingshead, and O’Connor (1993) assert that as a
group gains experience as a group over time, it is able to routinize its division of labour,
resources, and communication such that groupwork becomes more efficient.
Membership continuity has been shown to reduce the within-group variance in various -
features of group process, task performance, and member satisfaction (McGerath, Arrow,

Gruenfeld, Hollingshead, and O’Connor, 1993) which consequently leads to both the
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facilitation and reduction of the level of coordination and information exchange that is
required to carry out a group task successfully. Extracting from research carried out by
MclIntyre, Morgan Salas, and Glickman (1988) and Oser, McCallum, Salas, and Morgan
(as cited in Mclntyre & Salas, 1995), it appears that the degree to which a group changes
or develops is determined in part by the degree to which group members have worked
together as an intact group. Note that this notion of group change relates to the concepts
of group experience and development, and is not synonymous with task experience.
Bearing this in mind, McIntyre and Salas (1995) argue that group development is a
phenomenon manifested in groups that work together as intact groups over an extended
perioci of time.

A number of researchers have studied the “life cycle” (McGrath, 1990) of a group
in the context of group development stages and have produced models depicting the
phases through which groups proceed in order to attain a functional state of effective
collaborative work. All of these models emphasize the need for group members to ~le:a.m
to work together and to realize that cooperation, communication and information sharing
are vital to group success (Bate and Travell, 1994). Similarly, all models define a similar
progression through which groups proceed, starting from a stage where group members
are assessing each other’s capabilities and getting used to sharing information and
cooperating, to the stage where they are involved in truly collaborative groupwork. For
example, Tuckman’s (1965) model of group development describing four stages
paraphrased as: “forming, storming, norming and performing” resembles Bate and
Travell’s four stages of group progression defined as: “cautious affiliation,

competitiveness, harmonious cohesiveness and collaborative teamwork.” Likewise,
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McIntyre, Morgan, Salas and Glickman (1988) describe a six phase process in which
groups change over time during training, starting from an initial stage of exploration and
clarification and proceeding to the final stage of effective groupwork.

Despite the number of contextual factors, such as situational and organizational
contingencies, that bear impact on various aspects of group development (Bate & Travell,
1994; Cannon-Bowers, Tannenbaum, Salas & Volpe’s, 1995; Dyer, 1995), membership
remains one of the greatest and most pervasive impetuses for group evolution. This is
due to the fact that membership is central to the identity of a small group (Arrow &
McGrath, 1993) particularly when groupwork is carried out over computer-mediated
conferencing and is extended over prolonged period of time. When a group undergoes
membership change—whether the change is brought on by arrivals, departures,
absenteeism, or erratic member participatioﬂ—-the group’s task work and performance
are affected in a variety of ways (Arrow & McGrath, 1993). For example, with regard to
a group’s functioning, membership change affects member interaction, coordination and
synergy. McGrath’s (1991) analysis of the impact of membership continuity on group
performance attests to the likeliness that membership change leads to alterations in the
distribution and pattern of group communication. Similarly, group member reactions
may shift in terms of interpersonal factors (Straus, 1992; Straus & McGrath, 1994) bsuch
as group coheéion, collective orientation, and member satisfaction. Group
transformation, therefore, is not only induced by, but also shaped by, group-membership.
More precisely, group development is facilitated by both the stability and integrity of a
group’s membership. While this postulate may be simplistic, it has critical implications

for group functioning and performance.
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McGrath (1984) provides strong evidence that intact group membership leads to
group continuity and increased performance while membership change leads to
inconstancy and decreased team performance. Similarly, earlier work by Hackman and
Morris (1975) and Steiner (1972) in the area of group process and productivity maintains
that many ad hoc task groups are much less productive than the competencies of their
individual members would suggest. For example, Diehl and Stoebe (1987) measured the
quality and quantity of ideas generated in a brainstorming task and found that ad hoc
groups produced fewer ideas, even fewer good ideas, than the individual members of
these groups produce working alone. Similarly, Rohrbaugh (1979) found lower levels of
group performance on problem-solving tasks: Ad hoc groups performed better than their
average member, but not at the level of their most competent member. This suggests that
groups that are formed on an ad hoc basis for the purpose of carrying out a single task do
-not benefit from the experience of working together, sharing information, building
collective knowledge, and creating shared memory.

In contrast to the preceding findings, results drawn from Arrow and McGrath’s
(1993) longitudinal study investigating the effects of membership change and continuity
on small group structure, process, and performance revealed that groups that underwent
membership change performed well on an essay-writing task because they were more
task-focused and spent less time socializing and dealing with group relationships and
politics. A number of studies corroborate these findings, including research carried out .
by Finholt et al., (1990). Data generated by the Arrow and McGrath (1 993) study also
revealed that contrary to theoretically-based assumptions (see McGrath, 1991; Moreland

& Levine, 1988), both CMC and face-to-face groups that experienced membership
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change reported spending more time on task and less time dealing with conflict than did
groups with stable membership. These results strongly suggest that regardless of
communication mode, some degree of membership change may be associated with
reduced conflict, greater task focus, and higher group cohesiveness on cognitive tasks
that require high levels of creativity, such as essay-writing tasks. However, a factor that
may have ifluenced the way groups with changing membership performed during this
study, yet which was not addressed in Arrow and McGrath’s analysis of performance

results, is task experience.

Effects of task experience on groupwork

Task experience is recognized as an important contribution to both procedural and
declarative knowledge (Goodman & Shah, 1992; Schmidt, Hunter, & Outerbridge, 1986).
A large body of literature on training effectiveness emphasizes that experience with
similar tasks can increase individual performance (Burke & Day, 1986; Guzzo, Jette, &
Katzell, 1985; Hellervik, Hazucha, & Schneider, 1992). At the group level, Neale and
Northcraft (1986) found that previous task experience led to higher performance on a
negotiation task as did Littlepage, Robison, and Reddington (1997) on problem-solving
tasks. In concurrence with these studies, improvements in performance are believed to
result from task experience when procedural and/or declarative knowledge is transferred
from the previous task to the current task (Goldstein, 1993).

McGrath, Arrow, Gruenfeld, Hollingshead, and O’Connor (1993) assert that as a
group’s experience with a given task-type increases, that task becomes easier to perform
in the sense that procedures for doing it can become more routinized. According to

McGrath and colleagues (1993), routinization reduces the complexity of member
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interdependence and thereby reduces the degree of coordination required and the richness
of information that must be exchanged. Among other things, increased task experience
makes CMC technologies more effective than they would otherwise be for groupwork,
particularly in distributed working contexts.

Related to the issue of group membership, Goodman and his colleagues have
shown that familiarity with both the task and group members is rele;ted to the level of
group performance of coal mining crews (Goodman & Leyden, 1991; Goodman & Shah,
1992). Cannon-Bowers, Tannenbaum, Salas, and Volpe (1995) on the other hand argue
that higher levels of group performance can be achieved by groups with high turnover if
group members acquire and develop task-specific competencies (i.e., knowledge, skills,
attitudes) as a result of task experience. In task-contingent contexts (i.e., situations where
group members perform a specific group task but do not work with a consistent set of
teammates), group members should possess group competencies that are specific to the
task but not dependent on particular teammates. Examples of task-contingent groups
include air crews, medical teams, and others for which the task remains constant but
group membership does not (Cannon-Bowers et al., 1995). Hence, according to Cannon-
Bowers and colleagues (1995) in situations where task experience is a mediating factor of
successful group performance, it is presumably more valuable than group membership.

In contrast to the preceding findings, results drawn from Moreland and Wingert
(1995) suggest that group task experience as opposed to task experience is the key to
improved group performance. In their study of the effects of various training methods on
a group radio assembly task, task experience was insufficient for groups in a member re-

assignment condition to improve group performance, and these results were attributed to
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the weakness of shared memory systems in ad hoc groups. Similarly, Hollingshead’s
investigation into task practice effects on group performance of rule induction problems
revealed that groups undergoing task-relevant training as a group prior to completing a
group rule induction task performed better on the group task than those groups whose
members were trained on-task individually and subsequently assigned to groups to
perform the group task (Hollingshead, 1998a). Taken together, these studies suggest that
group performance is facilitated by task practice as groups and not by practice as
individuals.

Drawing from this discussion concerning the role of task experience on
groupwork, and the somewhat contradictory perspectives that permeate the groupwork
literature on this issue, a clearer understanding of the effects of task experience on
computer-mediated group performance, interaction and member reactions might be
attained if they are examined in relation to: a) the type of task being performed; b)
membership continuity; and, c) the degree of interdependency that exists between task

type, membership continuity and task experience.

Effects of group and task experience on computer-mediated groupwork

The task

The majority of researchers (e.g., Goodman, 1986; Hackman, 1968; Hackman &
Morris, 1975; McGrath, 1984; Steiner, 1972; Straus, 1999) contend that small-group
performance cannot be fully understood without taking into account the nature of the
tasks being performed (Straus & McGrath, 1994). Therefore, the following section
provides a brief description of the tasks subjects performed as well as the rationale for

their inclusion in this study.
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Set within an asynchronous CMC context, the current study investigates the
effects of group and task practice on the performance of a group judgment task involving
aesthetic or evaluative judgments for which there is no correct answer. Subjects
randomly assigned to the unrelated task practice condition performed group idea
generating tasks while subjects assigned to the related task practice condition carried out
similar group judgment tasks. At the end of a two-week practice period, all subjects
completed the final group judgment task. tSee Appendix C for full descriptions of tasks
used in the study.)

According to McGrath’s (1984) and Wittenbaum’s and Stasser’s (1995) task-
classification schema, the successful group performance of judgment tasks requires a
high level of interdependence, therefore information-rich communication channels. Yet,
because this study entails asynchronous computer-mediated groupwork which doesn’t
impose strict time constraints on task completion (relative to the temporal conditions of
the majority of research on FtF and computer-mediated groupwork), other mediating
factors are expected to affect group performance. More precisely, it is hypothesized that
task experience and group membership factors (discussed below) will affect the carrying

out, and completion of, the final judgment task.

Group performance

Group members who acquire experience with each other and with a particular task
benefit from knowledge, skill and attitude competencies (discussed in detail below) that
are specific to both the task and the team (Cannon-Bowers, Tannenbaum, Salas, & Volpe
1995; Salas & Cannon-Bowers, 1997). As both individual- and group-level

competencies develop, group processes are facilitated thereby resulting in better group
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performance and measured outcomes. These competencies become increasingly
consequential as the requirements for member interdependence increases. Recent
research in the areas of team training (Cannon-Bowers, et al., 1995; Cannon-Bowers &
Salas 1997; Cannon-Bowers, Salas, Blickensderfer & Bowers, 1998), group practice
(Hollingshead, 1998a; Hollingshead, 1998b; Salas & Cannon-Bowers, 1997; Littlepage et
al., 1997; Moreland & Wingert, 1995), shared cognition (Hollingshead, 1998a, 1998b,
1998c; Moreland, Argote, & Krishnan, 1996; Liang, Moreland, & Argote, 1995), and
shared mental models (Kraiger & Wengzel, 1997) consistently shows that groups
acquiring task-related experience as intact groups perform better than those whose
members do not acquire this type of experience. The implication for the present research
is that in order to effectively carry out a computer-mediated task requiring a high level of
interdependence (i.e., a judgment task), groups acquiring task experience as intact groups
will perform better. Taking the aforementioned into consideration, the following
hypothesis regarding group performance is tested.

Hypothesis 1: Groups acquiring judgment task experience as intact groups will
perform better on the final judgment problem than groups in any other treatment

condition.

Knowledge competencies

Knowledge competencies encompass the declarative, procedural and explanatory -
information held by individual members and the group required for effective task
execution (Rouse, Cannon-Bowers, and Salas, 1992). In a detailed analysis of group
competencies, Cannon-Bowers et al. (1995) list a number of knowledge requirements that

form the basis of group functioning in a variety of groupwork contexts. According to
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them, requisite group knowledge lays the foundation for the development of essential
groupwork skills. Among the different knowledge forms listed, shared knowledge
structures and awareness of fellow team members’ knowledge and ability are highly
relevant to groups acquiring task experience as intact groups. Therefore, these two
knowledge competencies are discussed in detail below.
| Shared knowledge. Embedded in the notion of group development is the

compatibility of group members’ knowledge structures about the group, the task, and
individual group members. Research on group and member knowledge structures is based
on different albeit related concepts (i.e., mental models, schema, transactive memory,
shared cognition, distributive cognition) and is undertaken from a variety of theoretical
perspectives. Taken collectively, howéver, it yields a comprehensive picture of how the
acquisition of group knowledge through group and task experience effects group process
and performance. Notwithstanding the pertinence that all of these perspectives of -
cognition bear on one’s understanding of group knowledge, this discussion of shared
knowledge is liﬁ:u'ted to the concepts of mental models and schema, since they most
directly relate to the present research.

In research examining the role of mental models in group decision making tasks,
Rouse, Cannon-Bowers and Salas (1992) and Cannon—Bowérs, Salas and Converse
(1993) report that group performance is improved by the availability of mental models
(i.e., the mechanisms for forming expectations and explanations). Findings further reveal
that groups generating better predictions and expectations about group and member roles,
task demands and execution strategies are those in which members possess accurate

mental models (or knowledge structures) and share these with their fellow group
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members. These results lead Salas and Cannon-Bowers (1997) to theorize that shared
knowledge structures are prerequisites to effective group interaction and performance.

Rentsch, Heffner and Duffy (1994) and Rentsch and Hall (1994) treat group
member’s knowledge structures as schema. Building on the definition of a schema as an
individual’s “knowledge structure developed from past experience used to organize new
information and to facilitate understanding” (Rentsch, Heffner & Duffy, 1994, p.452),
Rentsch and Hall (1994) are able to link schema similarity among group members to
group effectiveness by assessing the quality of group processes and perfprmance-
Schema similarity refers to group members’ schemas containing similar high quality
functional group-related information (Rentsch & Hall, 1994). Essentially, Rentsch and
Hall (1994) contend that members of effective groups have similar schema and that
schema similarity among group members is predicted to play a significant role in group
effectiveness as it facilitates group process and task performance. Since a schema is
individual (i.e. belonging to one person) and not shared, it is therefore inferred that
schema compatibility increases as a group spends more time together as a group,
acquiring experience with a task.

Based on this accumulation of findings, the following hypothesis regarding shared
knowledge is tested.

Hypothesis 2: Upon completion of the final task, individuals acquiring
experience with judgment tasks in intact groups will report higher levels of shared
knowledge and mutual understanding than those in any of the other treatment conditions.

Awareness of other group members” ability. In a study comparing the

effectiveness of individual and group training on subsequent group performance of a
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complex radio-assembly task, Liang et al. (1995) affirm that groups trained together
make fewer assembly errors and have better recall about task procedures than groups
whose members are trained individually. Results also show that members who are
trained together as a group are more likely to specialize in recalling different aspects of
assembling the radio, are more aware of one another’s specialized knowledge, and
express higher levels of trust for one another’s knowledge about the radio.

These findings are corroborated by Moreland and Wingert’s (1995) analysis c;f
the effects of four different training programs (individual task instruction; group task
instruction; team building without task instruction; and, group re-assignment) on
subsequent group performance of a similar radio-assembly task. Moreland and Wingert’s
work reveals that groups receiving group task instruction perform better on measures of
assembly errors and procedural recall than groups whose members undergo other types of
training. Consonant with Liang et al.’s (1995) study, these data suggest that when group
members recognize members’ knowledge or expertise, they perform better as a group.
Similar assertions are made by Libby, Trotman and Zimmer (1987), Littlepage and
Silbiger (1992), Littlepage, Robison and Reddington (1997) and Stasser, Stewart and
Wittembaum (1995).

Further investigating the effects of shared knowledge on group performance,
Littlepage et al.’s (1997) and Hollingshead (1998b) investigate whether group
performance of cognitive tasks is improved as a result of group members spending more
time working (practicing) on similar tasks as a group. Results confirm that group
experience leads to increased group performance of intellective tasks and complex rule

induction problems, respectively, by facilitating the recognition and utilization of
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member knowledge and expertise. These findings are consistent with Liang et al. (1995)
and Moreland and Wingert’s (1995) notion of transactive memory and Larson and
Christensen’s (1993) concept of meta-knowledge, all of which advance the idea that
group members develop an understanding of the knowledge that is possessed by other
group members, and that this understanding improves group performance.

Hence, Hypothesis 3: With regard to the final judgment task, individuals
acquiring group judgment task experience will express higher levels of shared situated

awareness of fellow group members’ abilities.

Skill competencies

Group process and interaction, consisting of communication and coordination
skill dimensions, are required behaviours for effective task execution (Cannon-Bowers et
al., 1995). It is reasonable to assume that these skill competencies are essential in a
computer-médiated groupwork context, although perhaps difficult to implement and
sustain to the degree required for the completion of a Jjudgment task.

Provided that the group membership, the task and the context {emain stable, the
increase in experience that occurs over time allows the group to progressively re-adapt
the group-task-context fit to take advantage of the increased predictability, reduced
ambiguity, and reduced coordination and information requirements (Cannon-Bowers, et
al. 1995; McGrath & Hollingshead, 1994; Hollingshead, McGrath & O’Connor, 1993;
McGrath, Arrow, Gruenfeld, Hollingshead & O’Connor, 1993). The accumulation of
experience of a group on a given computer-mediated task leads to a routinization of
performance and thereby a reduction of the levels of equivocality and of coordination and

information requirements needed to carry out the task (McGrath, Arrow, Gruenfeld,
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Hollingshead & O’Connor, 1993). As group norms of communication and task
performance become established over time, group members require lesser amounts of
time, interaction, and coordination to complete the task effectively.

These ideas suggest the following predictions regarding computer-mediated group
interaction and process.

Group interaction.

Hypothesis 4: Regarding the amount of communication exchanged on the final
judgment task, groups whose members have no prior experience with each other or with
the task will generate more messages.

Hypothesis 5: Regarding the type of communication generated on the final
Jjudgment task, groups whose members have no prior experience with each other or with
the task will produce more remarks pertaining to group process. Individuals in groups
with stable membership will generate more off-task remarks.

Hypothesis 6: Regarding the effectiveness of computer-mediated communication
for carrying out the final judgment task, individuals acquiring task-related experience
with the same group members will report higher ratings of media effectiveness than
subjects in any other treatment condition.

Group process.

Hypothesis 7: Regarding time on task, individuals who did not acquire group or
task-related experience will spend more time on the final Jjudgment task.

Hypothesis 8: Régarding group member participation, individuals who did not
acquire group or task-related experience will perceive that compared to fellow group

members, théy participated more in the on line discussion of the final task.
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Hypothesis 9: Regarding gsroup task coordination, individuals who did not
acquire group or task-related exper-ience will report that the criterion task required more

coordination between group membsers.

Attitudinal competencies

Attitudinal or affective facteors correspond to “the appropriate attitudes on the part
of team members (about themselve=s and the team) that foster effective team
performance” (Cannon-Bowers, et .al., 1995, p. 337). The term artitude used throughout
this study refers to one’s internal st:ate or disposition which influences decisions to
behave in a particular manner (Dickk & Carey, 1990). Although attitudes are more
commonly researched in terms of imdividual performance and instructional objectives
(Gagne, 1995; Dick & Carey, 1990z Noe, 1986; Tannenbaum & Yukl, 1992), their effect
on group functioning and performamce has been affirmed (see Hemlreich, Foushee,
Benson & Russini, 1986; Gregoricin, Helmreich & Wilhelm, 1990). The remainder of
this section focuses on group cohesion, collective orientation, and group member
interdependence, three attitudinal fasctors that influence group process and performance.

Group cohesion. Cohesivensess is a construct which over the last fifty years has
been defined and operationalized in a variety of ways (Dion & Evans, 1992; Hackman &
Morris, 1978; Keyton, 1992; Langfred, 1998; Mudrack, 1989; Shaw, 1981). Central to
most definitions of group cohesion iis the notion of commitment of group members to
each other and to the work performed by the group (Wech, Mossholder, Steel, & Bennett,
1998). The definition used for this rresearch draws from Langfred’s notion of group
cohesion as “the extent to which grosup members feel a part of the group and their desire

to remain in the group” (Langfred, 1.998, p.127).
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- Group cohesion has long been identified as a determinant factor of groupwork
performance (Seashore, 1954) and group effectiveness (McIntyre & Salas, 1995). Of
relevance to computer-mediated group task work, recent research carried out by Mullen
and Copper (1994) and Klein and Mulvey (1995) provide evidence that members of
cohesive groups are committed to more difficult task goals, which leads to higher
performance. With regard t(; group membership continuity, empirical work by Kramer
and Brewer (1984) maintains that group members who share a previous relationship or
association contribute more to the collective group pool than those who arrive to the
group as strangers. These results are replicated and extended in a recent study by
Thompson, Kray and Lind (1998) which affirms that groups consisting of people who
know one another are more cohesive than those in which members are strangers, and that
group cohesion reduces the apprehension and anxiety on the one hand, and increases
cooperation, trust and commitment, on the other. Based on these findings, the following
hypothesis regarding group cohesion is tested.

Hypothesis 10: Individuals who are members of groups with changing
membership will express lower levels of group cohesion than those who were part of
groups with stable membership. That is to éay that regardiess of whether or not groups
acquired task-related experience, groups that remained together as intact groups
throughout the study will report higher levels of group cohesion on the final Jjudgment
task. |

Collective orientation. Closely related to the concept of group cohesion,
collective orientation is a group member’s belief that the group’s goals take precedence

over those of it’s individual members and that a collective approach to performing a
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group task is superior to an individual one (Cannon-Bowers, Tannenbaum, Salas &
Volpe, 1995). Itis a concept that is referred to as a member’s attraction to the team as a
means of task accomplishment (Driskell & Salas, 1992) and social identity (Moreland,
Argote & Krishnan, 1996; Thompson, Kray & Lind, 1998), where participants of
groupwork perceive themselves as group members rather than individuals.

Evidence of a relationship between collective orientation and cooperative
behaviour in groups is provided by several researchers (see Davis, 1969; Deutsch, 1960;
Driskell & Salas, 1992; Meeker, 1981’;; Rubin & Brown, 1975). Recent research on group
decision making by Thompson, Kray and Lind (1998) found that groups whose members
had worked together previously possess a stronger shared social identity and are more
likely to cooperate. Similarly, in a study comparing the effectiveness of individual and
group training on subsequent group performance, Liang, Moreland and Argote (1995)
reveal that higher social identity scores as well as better group performance scores were
earned by groups whose members were trained on-task together as a group prior to the
performance of a complex radio-assembly group task. Taken together, these results
prompt the testing of the following hypothesis.

Hypothesis 11: On items measuring collective orientation, evaluations of
individuals acquiring task experience as well as experience with fellow group members
will show higher levels of identification with their group on the final judgment task than -
members of groups in other treatment conditions.

Group member interdependence. Group member interdependence is the degree to
which each group member recognizes that his or her success depends on the success of

others (MclIntyre & Salas, 1995); that successful groupwork requires every group
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member’s input. In order for a group to adopt a collective attitude of interdependence,
participants must appreciate that the value of each member’s contributions to the group
process and product depends, in part, on the contributions of other members (Straus,

' 1999). Onée group members acknowledge the inter-relatedness of the sub-tasks
comprising the overall groupwork, group member interdependence is seen as an essential
characteristic of team performance (McIntyre & Salas, 1995).

Drawing from McGrath’s 1984 group task circumplex (see Figure 2), Argote and
McGrath (1993) treat the concept of group member interdependence in terms of the
inherent level of cooperation or conflict in a group task. According to this task-
classification scheme, idea generating tasks require minimal group member
interdependence compared to judgment tasks which require considerable
interdependence. Attentive to the nature of the task carried out, research on the effects of
team training (Cannon-Bowers, et al, 1995; Salas & Cannon-Bowers, 1997; Cannon-

Bowers, Salas, Blickensderfer & Bowers, 1998) and team practice (Hollinshead, 1998b)

Figure 2. McGrath’s group task circumplex
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suggest that for a variety of tasks, groups acquiring task experience as intact groups
develop actual and attitudinal interdependence, such that information exchange,
cooperation and conflict resolution are facilitated.

Based on these accumulated findings, the following hypothesis on group member
interdependence is tested.

Hypothesis 12: Upon completion of the final task, individuals acquiring both
group and task experience will express greater appreciation for fellow group members’

perspectives.

Group members’ social experiences

As noted By scores of researchers on groupwork (Cannon-Bowers et al., 1995;
Guzzo & Salas, 1995; Driskell & Salas, 1992; Guzzo, 1995) and computer-mediated
collaborative work (Galegher & Kraut, 1994; Hollingshead, 1998a; Straus & McGrath,
1994; Straus, 1992), group members’ affective experiences are strong determinants of
performance quality and process effectiveness. Similarly, group members’ social
experiences affect the development of group competencies.

Satisfaction with process. In their review of the empirical computer-supported
groupwork literature, Pinsonneault and Kraemer (1989) conclude that compared to FtF
groups, CMC groups report lower levels of satisfaction with overall task process. Recent
research carried out by Benbunan-Fich and Hiltz (1999), Galegher and Kraut (1994),
Straus and McGrath (1994), Warkentin, Sayeed and Hightower (1997), and Wilson,
Morrison and Napier (1997), among others, affirms that groups carrying out collaborative
work via CMC systems tend to be less satisfied with group process than their face-to-face

counterparts. Findings indicate that when group interaction is restricted to CMC, process
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satisfaction is affected by participation problems: absent members (Smith & Vanecek,
1988), communication lags (Dufner, Hiltz & Turoff, 1993), low degree of cooperation
(Pinsonneault & Kraemer, 1989), and delayed feedback (Rice, 1984). In short, computer-
mediated groups must work harder to accomplish the same results as face-to-face groups
(Galegher & Kraut, 1994).

Suppose, however, group members are given ample time to familiarize
themselves and acquire experience with the communication technology, fellow group
members, the task, and the groupwork context; the previous findings about satisfaction
may not entirely hold true. There is evidence that even minimal experience with group
members and task work alters group process and performance (Burke & Chidambaram,
1999; Hollingshead, 1998a, 1998b; Littlepage et al., 1997; McGrath, Arrow, _Gruenfeld,
Hollingshead & O’Connor, 1993; Liang et al., 1995; Moreland, Argote, & Krishnan,
1996). If these changes to group process and performance are of a facilitating nature,
then it is reasonable to assume that member satisfaction regarding group process would
also be positively affected by membership and task experience. Based on this reasoning,
the following hypothesis about group member satisfaction with the computer-mediated
group process is tested.

Hypothesis 13: Regarding the final judgment task, individuals working in groups
that acquired judgment task experience as intact groups will express higher levels of
satisfaction with group process.

Satisfaction with task and task solution. If group members are satisfied with the

computer-mediated group process of carrying out a group judgment task, it is reasonable
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to expect that group member satisfaction with the task and task solution will parallel this
result.

Hypothesis 14: Individuals participating in groups that acquired judgment task
experience as intact groups will express higher levels of satisfaction with the final
judgment task.

Hypothesis 15: With respect to the final judgment task, individuals working in
groups that acquired judgment task experience as intact groups will express higher levels
of satisfaction with the task solution.

Confidence in group solution. If, group members are satisfied with the group task
solution, it is reasonable to expect that confidence in the group solution will parallel this
result.

Hypothesis 16: Individuals acquiring judgment task experience as members of
- groups with stable membership will expréss higher levels of confidence that their group

solution of the final judgment task is correct.



Chapter 3: Method
Subjects
The participants of this study were 168 undergraduate students enrolled in
Contemporary Business Thinking at Concordia University. The sample was drawn from
five course sections, of which 87.5% were first year students, 10.7% were second year,
and 1.8 % were third year students. Computer-mediated groupwork was a course
requirement worth 5% of the final grade. Participation in this study was voluntary and

participants were assured that all data were confidential.

Experimental Design

A 2 (group membership) x 2 (task experience) between-subjects factorial design

was used to carry out this study (see Figure 3).

Figure 3. 2x2 factorial design

Task Experience
Present Absent
Stable SM/EXP SM/NoEXP
Group
Membership
Changing CM/EXP CM/NoEXP

Groups were made up of three participants and performed tasks corresponding to task
types 2 and 4 of McGrath’s (1984) circumplex: An idea generation task and a judgment

or preference task (see Figure 2). The study ran over a period of three weeks.
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Groupwork Context

This study was carried out with FirstClass, a CMC system. Four treatment
conditions were constructed using FirstClass whereby group membership and task
- experience conditions were created by varying participants’ experiences during weeks 1
and 2, prior to the performance of the criterion task at week 3.

Figure 4. Protected conference areas on FirstClass
3 Comm210 01 Groups

e =
10788 10:06 £

Christina Dehier S  instructions 930/98 4:53PM

Groupwork took the form of asynchronous computer-mediated communication
between group members in conference areas (see Figure 4). Each group in every
treatment condition was assigned to its own protected group discussion conference area.
The protection placed on this conference area ensured that only those members belonging
to the group could access it. Anyone trying to access a group conference to which he or
she was not assigned could not gain entry to the area. Similarly, task submission and

questionnaire conference areas were created such that participants could not read one
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another’s responses. In this respect, the controlled yet flexible on-line community
allowed for all data pertaining to the effects of treatment and non-manipulated variables
on group processes and communication to be collected and recorded in an unobtrusive

mannecr.

The Order and Type of Assigned Tasks

The order and type of task assignment for all four treatment conditions are
presented in Table 1 below. During weeks 1 and 2 of the study, subjects in the related
task experience condition performed judgment tasks similar to week 3’s task involving
aesthetic or evaluative judgments for which there is no correct answer (McGrath, 1984;
Wittenbaum & Stasser, 1995). Subjects in an unrelated task experience condition
performed idea generation tasks during weeks 1 and 2. At week 3, all groups (i.e., all
treatment conditions) performed the same judgment task. Complete task instructions and

task materials that were distributed to study participants are presented in Appendix C.

Table 1. Order of Task Assignment

Treatment conditions Weeks

1 2 3
Stable membership with task experience I \F3 I3
Stable membership without task experience IG, IG; Ir
Changing membership with task experience 5 I2 I3
Changing membership without task experience G IG: I3

IG = Idea generation task
J = Judgment task

The generation and judgment tasks used in this study were chosen from a variety
of similar tasks tested in a pilot study. These tasks were selected and revised to ensure
that the students found the exercises interesting and that the level of difficulty was

appropriate to the population and the time allotted for each task.
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Idea generatioﬁ tasks

Using an idea generating task developed by J.W. Feller (1996), at week 1 students
were presented with an account of the music recording industry’s excess capacity for
vinyl disk production and its search for new uses of the disks so that existing plants and
machinery equipped for the production of this product could be utilized. Subjects were
asked to find additional uses for vinyl disks and told to meet the following criteria: a)
quantity of ideas; b) ideas that have market value; and c) ideas that are practicable.

At week 2, subjects were assigned a task developed by Straus (1992). Participants

were asked to generate ideas to improve the quality of the physical environment. They
were told that the scoring of this task would be based on the following criteria: a)
quantity of ideas; b) ideas that have the greatest possible impact on the environment; and,

c) ideas that are feasible to implement.

Judgment tasks

At week 1, subjects were asked to make a decision about how to manage a vehicle

purchasing and distribution problem (Scudder, 1996). The task describes a scenario in
which a regional sales division is going to be given one Chevrolet Lumina Van and
$1000 in repair money. Each sales representative in the regional division has been asked
to make a case for why she should be provided with a new van. Subjects were to read
through each case and come to a group agreement as to how this vehicle situation should be
managed. Subjects were told that group solutions would be graded according to the
following criteria: a) analysis of the information; and b) decision criteria.

At week 2, subjects were assigned a task developed by Hollingshead, McGrath

and O’Connor (1993). Participants were asked to discuss information about the three
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companies and to rank order the companies based on which one the group would prefer
to invest in most, second most and least. Subjects were told that they must reach a
consensus with the other group members concerning your rank order preference and that
to reach a consensus, all three group members have to be in agreement about the rank
order of the three companies. Groups were to continue discussing until all group
members agreed on the rank order preference of the three companies. Subjects were
informed that the criteria used to evaluate their decision were: a) analysis of the
information; b) decision criteria; and, ¢) the rationale of ranking;

At week 3, subjects were asked to resolve a fictional case, developed by Straus

(1992), in which a college basketball player bribed a teaching assistant to change his
course grade. Upon examination of the matter, participants were to agree on one choice
from a list of possible courses of action for five separate issues having to do with the
treatment of the student and the teaching assistant. The task was to determine which
courses of disciplinary action to choose for the student and the teaching assistant, taking
into consideration that the three university factions involved, that is the athletic
department, the faculty, and the college administration, have differing views on how this
matter should be settled. Subjects were instructed that all group members must agree on
one option to resolve each of the five issues and that brief explanati.ons for each choice
should be provided. Participants were also told that the group solution would be scored
in terms of how satisfying it was to all three university factions and that decisions for

each of the five issues would be judged accordingly.
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Treatment Variables

The manipulated independent variables

Group membership. Participants in the stable membership condition were
assigned to three person groups at week 1 and worked with the same people throughout
the entire study. Subjects in the changing membership condition were assigned to new
groups with different people at weeks 1, 2 and 3 such that no participant worked with the
same people more than once.

Task experience. Participants in the related experience task condition carried out

judgment type tasks during weeks 1 and 2 which were similar to the final task type at
week 3. Subjects in the non-related experience task condition performed idea generation
type tasks during weeks 1 and 2 which were dissimilar to the final judgment task type at

week 3.

The non-manipulated independent variables

Data on group member characteristics including gender, age, work habits,
groupwork and CMC experience, as well as attitudes toward groupwork, CMC, and
computer-mediated groupwork were collected with self-report measures (see Appendix
B). These included a pre-treatment questionnaire, a post-task questionnaire (administered
after task completion at weeks 1 and 2), and a post-treatment questionnaire (administered

after the final task at week 3).
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Dependent Measures

Group Performance

Group solutions to the final judgment task were downloaded from the CMC
system, and scored by the author. Adhering to Straus’ 1992 task scoring system of
weighted values, group solutions were based on two sets of point values: 1) the point
value representing the degree of importance of each issue for each faction; and 2) the
value of the different alternatives on each issue from the perspective of each faction (ie.,
supporting a given faction’s interest). For each group solution, each faction position
received a weighted value corresponding to the alternative that was selected on each
issue. (For example, a chosen alternative on one issue might be highly favourable to the
faculty position yet highly unfavourable to the administration’s or athletic department’s
position; the weighted value would therefore have a high point value for the former
faction and a low point value for the latter two.) For each group solution, each faction
received a score corresponding to the sum of their weighted point values across the five
issues. The group score was the product of the three factions’ scores. Solutions with the
most balance among the perspectives of the three factions yield the highest scores. The

weighted values used for scoring the judgment task are presented in Appendix B."~

Group competencies

Knowledge, skill and attitudinal competencies were analyzed through self-report
measures. Questionnaires used to elicit these types of data are presented in Appendix A.

Knowledge competencies

Shared knowledge. Attitudes about mutual understanding and collectiveness of

thought were evaluated through post-task and post-treatment items 7, 10 and 20.
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Awareness of group members’ abilities. Item 13 of post-task and post-treatment
questionnaires was use to gauge subjects’ awareness of fellow group members’ abilities.

Skills competencies. The analyses of group interactions and process draw on two
types of data: self-report measures and content analyses of posted messages.

Group interaction. Perceptions of media effectiveness were measured with item 3
of the post-task and post-treatment questionnaires. Additional information about
computer-mediated group interaction was also derived from a content analysis of the
posted messages from the asynchronous group discussions on the final judgment task. A
sample of the discussion is presented in Appendix D. Using a variation of the Time-by
Event-by-Member Pattern Observation (TEMPO) process coding system (Futoran, Kelly
& McGrath, 1989) group discussions were analyzed to assess the content and amount of
communication (see Figure 5). TEMPO is a flexible categorizing system befitting a wide
range of tasks. Itis a hierarchy which first codes remarks as serving either a production
or non-production function of the group. Production remarks are then classified as
pertaining to either the substantive content of the task or the process of performing the
task. Non-production remarks are sorted according to whether they are task digressions,
digressions about other topics, personal comments, interpersonal comments or reactions
to the experiment. These detailed explanations of categories as well as an example of
coded discussion are presented in Appendix D.

Two graduate student raters in addition to the author coded the transcripts. Raters
went through extensive training using the TEMPO system until interrater agreement was
satisfactory. Agreement rates were calculated at a point where approximately one half of

the transcripts were coded. Ten percent of the



Figure 5. Tempo coding system
Categories
1
1 I |
Production Non-production
Function Function
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Content Process Task digression (T)
®C) (PP)
] |
I 1 | j Personal comment (P)
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] 1 | |
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Prior Clarify Srategies Clarify
1 I ] I Reaction to experiment (R)
Dictate Disagree Acts Disagree
i
Reject Digression (D)

transcripts were coded by all three raters. Agreement rates were calculated for this
percentage of the coded remarks. Interrater agreement was at least 91% in all cases. The
remainder of the transcripts were éssigned to raters such that each rater coded transcripts
that were distributed across all four treatment groups of ﬁe study.

Group process. Attitudes regarding the amount of group member coordination
required to carry out a task were evaluated by item 18 on post-task and post-treatment
questionnaires. Subjects’ levels of participation in the computer-mediated discussion
were evaluated with item 22 of the post-task questionnaire and item 24 of the post-
treatment questionnaire. Items 23 and 24 of the post-task, and items 25 and 26 of the

post-treatment questionnaires amassed information regarding the amount of time spend
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on the task. Finally, items 25 and 26 and items 27 and 28 of the post-task and post-
treatment questionnaires, respectively, produced data about how subjects were carrying
out groupwork (i.e., from home, a university lab, both, or neither).

Attitudinal competencies

Group cohesion. Subjects perceptions about group cohesion at weeks 1,2and 3
were evaluated through items 4, 9, 15 and 16 of the post-task and post-treatment
questionnaires.

Collective orientation. Items 5 and 6 of the post-task and post-treatment
questionnaires were used to assess subjects’ tendency to think of themselves as group
members rather than individuals.

Group member interdependence. Responses to post-task and post treatment items

11, 12, 14 provided information about perceptions of group member interdependence.

Group membe_rs ’ social experiences

Group members’ opinions about their experiences with group process and
performance of the computer-mediated tasks were also evaluated with self-report
measure;s on the post-task and post-treatment questionnaires.

Satisfaction. Items 22 and 23 of the post-treatment questionnaire measured
satisfaction with the group process. Items 1, 2, 8 and 17 of the post-task and post-
treatment questionnaires assessed satisfaction with the task. Item 21 of the post-
treatment questionnaire measured satisfaction with the group solution. Post-treatment
items 30 to 34 and 45 evaluated subjects’ satisfaction with computer-mediated
groupwork, and items 29, and 35 to 44, were compared with equivalent pre-treatment

iterns to measure shifts in attitudes toward groupwork.
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Confidence. Group member confidence in the group solution was assessed with

item 19 of the post-task and post-treatment questionnaires.

Experimental Procedure

During the first week of classes, the author visited three sections of the
Contemporary Business Thinking course. Similarly, the researcher visited two more
sections of the same course during the third week of classes, for a total five sections. At
these first meetings with students, the author explained what CMC is and how it is being
integrated into their course as a 3-week groupwork activity worth 5% of their final grade.
Participants were provided with details about how the computer-mediated groupwork
would proceed and were informed that their on line group discussions would be recorded
and analyzed, but that these would remain confidential. Finally, it was made clear to
students that their participation in the study was completely voluntary and that if they so
chose, they might opt out of the study at any time with no conseciuential effect on their
course grade.

Students signed consent forms and completed the pre-treatment questionnaire.
Once these materials were collected, students were given two handouts. The first
outlined the procedures and dates of the computer-mediated work. The second handout
contained information regarding where to access FirstClass, how to acquire the software,
and how to get help in the event of installation problems. These documents are presented
in Appendix A. The researcher read over the handouts with students and provided
clarification when required. A live 30-minute demonstration of FirstClass was then
performed, after which hands-on training sessions were scheduled in the university

computer labs. Students were reminded that during the three weeks of computer-
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mediated groupwork, all instructions and assignments would be disseminated via the
FirstClass system. FirstClass training took place over the following two-week period,
during which time students were required to get on line and post messages to their course
conference areas. A two-week practice period ensued, which afforded students the
opportunity to familiarize themselves with the computer-mediated environment and
terminology.

Once the training and practice sessions concluded, the computer-mediated
groupwork began. (The study began at week 5 of classes for the first three sections and
at week 7 for the last two sections.) Subjects were assigned randomly to treatment
conditions and to 3-person groups. Groups in the intact membership condition remained
stable throughout the entire study (i.e., the same three people worked together). In
contrast, groups in the changing membership condition were re-assigned to new 3-person
groups at the start of every new week of the study such that no person worked with the

same people more than once.

Week 1

Each subject was e-mailed his or her task with instructions on how to complete it.
Subjects in the related-task experience condition received the first judgment task and
those in the unrelated-task experience received the first idea generating task. At this
same time, participants were informed as to which group and group conference area they
belonged. Subjects were reminded not to contact fellow group members outside of the
research context and asked not to discuss any aspect of this study with other participants
during the time in v@ich it was being run. This reminder was repeated to subjects each

time they were asked to perform a new task. Participants had two days to complete the
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task individually and submit a solution to a designated conference area, named Individual
Submissions. Subjects then had the balance of the week to carry out the same task with
their group in their group conference area and submit a group solution to another
specified conference area, called Group Submissions. Once a group’s solution was
submitted, each group member completed and submitted the on line week 1 post-task
questionnaire located in another specially constructed conference area that ensured
confidentiality of responses.

Upon the completion of the group task and the submission of a solution (ie,at
the end of week 1), messages that had been posted to a group discussion conference
relating to that task were moved out of the group discussion area’s main directory and
into a folder. Folders remained in the group conference areas for those groups in the
intact membership condition but were stored in a separate and inaccessible area for those

in the changing membership condition.

Week 2

Subjects in the changing membership treatment condition were re-assigned to new
3-person groups and to new group conference areas. All participants were e-mailed their
second task (Task 2) with those in the related-task experience condition receiving the
second judgment task and those in the non-related task eiperience receiving the second
idea generating task. At this same time, subjects in the changing membership condition
were informed as to which group they belonged. Subjects adhered to the same process
described in week 1 above. Upon submission of the group solution, each group member

completed and submitted the on-line week 2 post-task questionnaire. At the end of the
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week, messages posted to group discussion conferences were moved out of these areas

and stored in folders.

Week 3

Subjects in the chméng membership treatment condition were re-assigned to new
three-person groups and to new group conference areas. All participants were e-mailed
the final judgment task (Task 3). This week’s computer-mediated groupwork proceeded
as it did during the previous week. Upon submission of the group solution, subjects
completed and submitted the on-line post-treatment questionnaire. Once all
questionnaires were submitted, subjects were given written debriefing of the study, via a

personal CMC message (see Appendix E).



Chapter 4: Results

A 2x2 between-subjects factorial design investigated the effects of group
membership and task experience on group performance, group competencies and group
members’ social experiences. The study ran over a period of three weeks. Group
membership and task experience conditions were created on FirstClass by varying
participants’ experiences during weeks 1 and 2, prior to the performance of the criterion
judgment task at week 3. All groups (n=56) performed the same final judgment task at
week 3.

Of the 197 students in the original sample, 23 subjects (11.7%) withdrew from the
course. Six additional students were removed from the analyses because they were not
able to complete the group tasks at weeks 1 and 2, and therefore did not experience the
treatment. In all, 168 students remained in the study, forming a total of 56 three-person
groups, 14 groups assigned to each treatment conditions.

At week 1 and week 2, subjects performed computer-mediated group tasks and
completed weekly post-task questionnaires. These instruments are presented in
Appendices C and B, respectively. In the present study, these activities constitute the
treatment and are not of theoretical interest. Therefore these data are not included in the
following analyses. Similarly pre-treatment data are not included in this study. Analyses
reported here treat only data collected during week 3.

Group performance as well as three aspects of group interaction—number of
messages, message length and type of remarks exchanged—were averaged across
members in a group and assessed at the group level (n=56). 'All other dependent

variables were based on data collected from the post-treatment questionnaire and were
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analyzed at the individual level (n=168). Analyses of all dependent measures were
carried out via two-way analyses of variance (ANOVA) and a Pearson’s correlation. In
order to control for experimentwise type I error, the significance level for all F-tests was

setatp = .01.

Group performance

Hypothesis 1 predicted that groups acquiring judgment task experience as intact
groups during weeks 1 and 2 would perform better on the final judgment problem than
groups in any other treatment condition. Treatment mean scores for performance of the
final judgment task (Task 3) reveal that groups acquiring judgment task experience as
intact groups received higher task scores compared to groups in any of the other three

treatment conditions (see Table 2).

Table 2. Measures of central tendency for final task scores

Item Treatment Mean = SD N
Stable membership with task experience (SM/EXP) 7839.71 624.89 14
Stable membership without task experience (SM/NO EXP) 6721.36 1209.51 14
Changing membership with task experience (CM/EXP) 4823.57 149390 14
Changing membership without task experience (CM/NO EXP) 3230.00 108792 14
TOTAL 5653.66 2102.99 56

A two-way ANOVA was carried out to confirm significant differences between
these treatment means. As predicted, results displayed in Table 3 below show a main
effect for membership Msgapie = 7280.53, Mchanging = 4026.78), F(1, 52) =112.55, p < .01
as well as a main effect for task experience (MExperience = 6331.64, Mo Experience =

4975.68), F(1,52) = 19.54, p <.01. These results support Hypothesis 1.
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Table 3. Summary of the ANOVA for group performance

Source Sum of Squares df Mean Square F Sig.
MEMBER 148216446.90 1 148216446.90 112.53 0.00
EXP 25740948.02 1 25740948.02 19.54 0.00
MEMBER * EXP 790400.16 1 790400.16 0.60 0.44
Error 68493181.50 52 1317176.57

Total 243240976.60 55

Knowledge competencies

Shared knowledge

Hypothesis 2 predicted that upon completion of the final task, participants
acquiring experience with judgment tasks in intact groups would report highér levels of
shared knowledge and mutual understanding than those in other treatment conditions.
Responses to post-treatment questionnaire item 7 “Members of our group think alike”,
item 10 “Our group spent a lot of time overcoming differences of opinion” and item 20
“The final group solution reflects my own ideas and points of view” were combined to
yield a composite score of shared knowledge. The coefficient alpha for the score,
calculated at the individual level, was .69. Treatment group means are reported in

Table 4 below.

Table 4. Measures of central tendency for shared knowledge

Item Treatment Mean SD N

Shared knowledge, composite

Q7. Members of our group think alike SM/EXP 3.51 0.71 42
Q10. Our group spent a lot of time overcoming SM/NO EXP 3.40 0.70 42
differences of opinion CM/EXP 3.17 0.75 42

Q20. The final group solution reflects my own CM/NO EXP 2.75 0.65 42
ideas and points of view TOTAL 3.21 0.76 168
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A two-way ANOVA showed that individuals working in groups with stable
membership reported higher levels of shared knowledge and mutual understanding than
those who were members of groups with changing membership (Mstapte = 3.46,
Mchanging = 2.96), F(1,164) =20.79, p < .01 (see Table 5). Unexpectedly, task experience
did not affect a significant difference in participants’ responses on this construct
(MExperience = 3.34, Mo Experience = 3.08), F(1,164) =5.97, p > .01. These results provide

partial support for Hypothesis 2.

Table 5. Summary of the ANOVA for shared knowledge

Source Sum of Squares df MeanSquare F  Sig.
MEMBER 10.33 1 1033 20.79 0.00
EXP 2.97 1 297 5.97 0.02
MEMBER * EXP 1.11 1 1.11 224 0.14
Error 81.52 164 0.50

Total 95.93 167

Awareness of other group members’ ability

Hypothesis 3 predicted that individuals acquiring group judgment task experience
would express higher levels of shared situated awareness of fellow group members’
abilities. To investigate this hypothesis, a two-way ANOVA was carried out on
responses to item 13 of the post-treatment questionnaire “Group members were aware of

one another’s abilities”. Groups means for this measure are presented in Table 6.

Table 6. Measures of central tendency for awareness of group member’s ability

Item Treatment Mean SD N

Awareness of group member’s ability

SM/EXP 3.64 1.03 42
Q13. Group members were aware of one SM/NQO EXP 3.38 091 42
another’s abilities CM/EXP 2.19 0.63 42

CM/NO EXP 2.55 0.80 42
TOTAL 294 1.04" 168
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Contrary to expectations, subjects acquiring task experience in groups with
changing membership reported the lowest levels of awareness of group members’ ability.
Results of a two-way ANOVA, reported in Table 7 below, showed a main effect for
membership (Mstable = 3.51, Mchanging = 2.37), F(1, 164) = 74.71, p < .01. Task
experience did not influence participants’ perceptions of their awareness of other group
members’ ability (Mexperience = 2.92, MiNo Experience = 2.96), F(1,164) =0.13, p > .01. Hence

these data do not support Hypothesis 3.

Table 7. Summary of the ANOVA for awareness of others' ability

Source Sum of Squares df MeanSquare F  Sig.
MEMBER 54.86 1 54.86 74.70 0.00
EXP 0.10 1 0.10 0.13 0.72
MEMBER * EXP 4.02 1 4.02 548 0.02
Error 12043 164 0.73

Total 179.40 167

Skill competencies

Group interaction

Number of messages. Hypothesis 4 stated that groups whose members have no
prior experience with each other or with the task would generate more messages. The
number of messages communicated between group members were averaged across
members in a group and analyzed at the group level (n = 56). Contrary to what was
predicted, group means, as shown in Table 8 below, indicate no differences between

treatment groups in the number of messages exchanged.
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Table 8. Measures of central tendency for skill competencies - group interaction

Item Treatment Mean SD N

Number of messages SM/EXP 18.00 1.66 14
SM/NO EXP 18.14 2.71 14
CM/EXP 18.57 2.71 14
CM/NO EXP 19.21 264 14
TOTAL 18.48 245 56

A two-way ANOVA confirmed that there was in fact no significant differences
between treatment groups regarding the number of messages exchanged between group
members for the final task. Table 9 shows that there was neither a main effect for
membership (Msatie = 18.07, Mchanging= 18.89), F(1, 52) = 0.22, p> .01, nor for task
experience Mexperience = 18.28, Mo Experience = 18.67), F(1,52) = 0.55, p> .01. Therefore,

this Hypothesis 4 is rejected.

Table 9. Summary of the ANOVA for number of messages

Source Sum of Squares df Mean Square F  Sig.
MEMBER 9.45 1 9.45 155 022
EXP 216 1 2.16 035 0.55
MEMBER * EXP 0.88 1 0.88 0.14 0.71
Error 317.50 52 6.11

Total 329.98 55

These ANOV A results, together with the information provided by the measures of
central tendency reported in Table 8 above, beckoned further investigation into the
quantity of communication exchanged. Shifting the focus of analysis from the number of
messages to the length of messages communicated between group members led to an
interesting finding.

Message length was assessed as the number of remarks contained in each message

posted to a group’s conference area. A remark was defined as a unit of speech that was
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coded into a particular category of TEMPO. The number of remarks were averaged
across members in a group and analyses were conducted at the group level (n=56).
Table 10 displays the average number and the proportion of remarks exchanged at the

group level for all treatment conditions.

Table 10. Average number and percentage of remarks exchanged

Treatment Total mean remarks Percentage
(message length)

SM/EXP 39.36 21.88%

SM/NO EXP 42.71 23.75%

CM/EXP 47.36 26.33%

CM/NO EXP 50.43 28.04%

TOTAL 44.96 100.00%

Results of a two-way ANOVA, presented in Table 11 below, showed a main
effect for membership (Msubte = 41.03, Mchanging = 48.89), F(1, 52) = 0.13.45, p < .01.
There was no evidence of a main effect for task experience Mexperience = 43.36, Mno
Experience = 46.57), F(1,52) = 2.25, p>.01. Also, groups with changing group membership
produced a significantly higher percentage of remarks (54.37%) than did groups with

stable membership (45.63%).

Table 11. Summary of the ANOVA for message length

Source Sum of Squares df Mean Square F Sig.
MEMBER 864.29 1 864.29 1345 0.00
EXP 144.64 1 14464 225 0.14
MEMBER * EXP 0.29 1 0.29 0.00 0.95
Error 334271 52 64.28

Total 4351.93 55

Type of communication. Hypothesis 5 predicted that groups whose members
have no prior experience with each other or with the task would produce more remarks

pertaining to group process, while individuals in groups with stable membership would
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generate more off-task remarks. To investigate this hypothesis, all remarks exchanged
between group members on the final task were coded as one of three TEMPO categories:
production-content, production-process, or non-production. The number of remarks for
each category of communication was averaged across members in a group in order to
generate overall means and percentages of communication type for the four treatment
conditions (see Table 12 below).

The descriptive data reported in Table 12 reveal that groups who did not acquire
group or task experience during weeks 1 and 2 produced the highest total average of
remarks (Mcmmno exp = 50.43) and were the most task-focused, with 90% of remarks
being classified as productive and 10% non-productive communication. Of the number
of remarks categorized as productive, 46% were content-related and 44% were process-

related.

Table 12. Means and percentages for type of communication

Treatment Total mean Type of communication N
remarks PC PP NP

Mean SD Mean SD Mean SD
% % %

SM/EXP 39.36 23.10 3.24 6.01 145 1025 250 14
59% 15% 26%

SM/NO EXP 42.71 2045 5.25 821 1.54 1405 229 14
48% 19% 33%

CM/EXP 47.36 2400 3.44 16.16 2.32 720 126 14
51% 34% 15%

CM/NO EXP 50.43 22.20 2.57 23.10 3.06 5.13 125 14
44% 46% 10%

TOTAL 4496 2244 3.18 13.37 17.15 9.16 3.87 56
50% 30% 20%

PC: Production-content
PP: Production-process
NP: Non-production



A series of two-way ANOV As were conducted at the group level (n=56) to test

the difference of these treatment group means. Analyses of the different categories of

communication produced the following findings.

Productive content-related communication. Regarding communication that is

productive and specific to the content of the final task, results of a two-way ANOVA

revealed a main effect for task experience (Mexperieace = 23.55, Mo Experience= 21.32),

F(1,52) =7.59, p <.01 (see Table 13).

Table 13. Summary of the ANOVA for type of communication

Source Type of Sum of Squares df Mean Square F Sig.
remark
MEMBER PC 25.92 1 25.92 293 0.09
PP 2191.50 1 2191.50 455.69 0.00
NP 501.48 1 501.48 137.06 0.00
EXP PC 67.10 1 67.10 7.59 0.01
PP 293.49 1 293.49 61.03 0.00
NP 10.48 1 10.48 2.86 0.10
MEMBER *EXP PC 2.12 1 2.12 0.24 0.63
PP 79.21 1 79.21 16.47  0.00
NP 120.60 1 120.60 3296  0.00
Error PC 459.48 52 8.84
PP 250.08 52 4.81
NP 190.27 52 3.66
Total PC 554.63 55
PP 2814.27 55
NP 55

PC: Production-content
PP: Production-process
NP: Non-production

Groups acquiring task-related experience during weeks 1 and 2 generated more
content-specific remarks during the completion of the final judgment task. In keeping

with a number of studies on this issue, groups in the task-related experience treatment

822.82
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conditions were able to focus on the content of the work during week 3, rather than
spending time on the mechanics of getting the work done.

Table 12 shows that groups acquiring task experience as intact groups produced
the highest percentage of content-related remarks. Of the total average number of
remarks exchanged, 59% Mcummo exe = 23.10) were related to the content of the task.
Groups acquiring task-experience under changing group membership conditions
generated the second highest percentage of content-specific remarks, with 51% (Mcwexe
= 24.00) of the total average number of remarks pertaining to the content of the task.
These results strongly suggest that task experience plays an imﬁortant role in promoting
productive, content-specific communication in computer-mediated work groups.

Productive process-related communication. Results presented in Table 13 show a
main effect for membership (Msubte = 7.11, Mchangisg = 19.63), F(1,52) = 455.69, p < .01,
as well as a main effect for task experience (Mgxperience = 11.09, Mo Experience = 15.65),
F(1,52) = 61.03, p <.01. A significant interaction of group membership and task
experience on process communication was also detected, F(1,52) = 1.6.47, p<.0l.

As predicted in Hypothesis 5, groups who did not acquire group or task-related
experience during weeks 1 and 2 generated significantly more process-related remarks
during the completion of the final task than did groups in any of the other treatment
conditions. In fact, of the total average number of remarks posted, 46%

(Mcmmo exe = 23.10) were specific to the process of completing the task (see Table 12).
Also, groups undergoing membership change generated a significantly larger number of
remarks on the process of completing the final judgment task than groups with stable

group membership. Table 12 shows that the 34% (Mcmexp = 16.16) of the total average
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number of remarks generated by groups undergoing membership change while acquiring
task experience, and the 46% (Mcmmo exp = 23.10) produced by group acquiring neither
group nor task experience, are significantly higher than the number of process remarks
generated by groups with stable group membership.

The presence of a significant interaction in these data signifies that the two
independent variables—membership and task experience—combined to produce joint
effects which cannot be teased out and analyzed independently. Nevertheless, it is
apparent from these results that groups in which members were working with new people
on a new type of task at week 3 produced a greater number Mcemmo exp=23.10) and a
higher percentage (46%) of process remarks during the completion of the final task than
groups in any other treatment condition.

Non-productive communication. Results presented in Table 13 show a main
effect for membership (Msgapte = 12.15, Mchanging= 6.16), F(1,52) = 137.06, p < .01 and a
significant interaction of membership and task experience on non-productive
communication, F(1,52) = 32.96, p <.01. As predicted in the second part of Hypothesis
5, groups with stable membership and acquiring task experience during weeks 1 and 2
produced a higher number of off-task remarks during the completion of the final task than
did groups undergoing membership change. However, the presence of a main interaction
in these observations signifies that task experience and membership combined to produce
this main effect. This interaction indicates that during week 3, groups with stable
membership produced more off-task remarks (Msymno exp =1 4.05, 33% of the total

average number of remarks) when faced with the challenge of completing a new type of
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task, compared to groups with changing membership Mcmno exp= 5.1, 10% of the total
average number of remarks).

Media effectiveness. Hypothesis 6 predicted that individuals acquiring task-
related experience with the same group members during weeks 1 and 2 would more
strongly agree that computer-mediated communication was an effective means for
carrying out the final judgment task. Media effectiveness was assessed by item 3 on the
post-treatment questionnaire “This method of discussion was effective.” Treatment

group means of responses are presented in Table 14.

Table 14. Measures of central tendency for media effectiveness

Item Treatment Mean SD N

Q3. This method of discussion was effective SM/EXP 3.81 0.63 42
SM/NO EXP 3.26 0.83 42
CM/EXP 3.29 0.77 42
CM/NO EXP 295 0.79 42
TOTAL 333 0.82 168

Results generated from a two-way ANOVA indicate a main effect for
membership (Msuble = 3.53, Mchanging= 3.12), F(1,164)=12.58, p <.01, as well as a main
effect for experience (MExperience = 3.55, Mo Experience = 3.10), F(1,164) = 14.06, p < .01.

These results, presented in Table 15 below, fully support Hypothesis 6.

Table 15. Summary of the ANOVA for media effectiveness

Source Sum of Squares  df Mean Square F Sig.
MEMBER 7.29 1 7.29 12.58 0.00
EXP 8.15 1 8.15 14.06 0.00
MEMBER * EXP 0.48 1 048 0.83 036
Error 95.07 164 0.58

Total 110.99 167
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Regarding this same measure of media effectiveness, additional observations were
made by comparing the aforementioned data with those produced on the issues of
message length and communication type. Subjects acquiring task experience as intact
groups during weeks 1 and 2 reported the highest ratings of media effectiveness and also
generated the least amount of computer-mediated communication at week 3. Of the total
mean number of remarks exchanged in all four treatment groups combined, 21.88% of
the overall number of remarks Msmexe = 39.36, 5.60 remarks less then the total mean
number of remarks exchanged in all treatment groups) was generated by these
participants in their group conference areas. Furthermore, these same groups produced
the highest percentage of production-content remarks (59%) and the lowest percentage of
production-process remarks (15%) suggesting that compared to groups in other treatment

conditions, their communication was more content-focused.

Group process

Three different aspects of group process were assessed with three distinct items
on the post-treatment questionnaire.

Time on task. Hypothesis 7 predicted that individuals who did not acquire group
or task-related experience during weeks 1 and 2 would spend more time on the final
Jjudgment task. To test this hypothesis, subjects replied to the question “How much time
did you spend on this assignment (in hours)?”. A two-way ANOVA indicates a main
effect for membership (Mspie = 2.66, Mchanging=3.11), F(1,164) = 7.90, p < .01, as well
as a main effect for task experience (MExperience = 2.67, Mo Experience = 3.10), F(1,164) =

7.09, p <.01 (see Table 16).
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Table 16. Summary of the ANOVA for time on task

Source Sum of Squares df Mean Square F  Sig.
MEMBER 8.60 1 8.60 7.90 0.01
EXP 7.71 1 771 7.09 0.01
MEMBER * EXP 3.15 1 3.15 2.89 0.09
Error 178.39 164 1.09

Total 197.85 167

Table 17 below shows that, as predicted, members participating in groups with
stable membership and performing judgment tasks during weeks 1 and 2 reported
spending the least amount of time on the final task (Msmexe = 2.58) while participants of
groups with changing membership and performing a judgment task for the first time at

week 3 reported spending the most amount of time completing the final task

Mcmmo exe = 3.46).

Table 17. Measures of central tendency for time on task

Item Treatment Mean SD N
Q25. How much time did you spend on this SM/EXP 2.58 0.92 42
assignment (in hours)? SM/NO EXP 274 1.03 42
CM/EXP 2.76 1.09 42
CM/NO EXP 346 1.12 42
TOTAL 2.89 1.09 168

Participation. Hypothesis 8 predicted that subjects who did not acquire group or
Jjudgment task experience would perceive that compared to fellow group members, they
participated more in the computer-mediated discussion of the final task. To investigate
this issue, subjects were asked to respond to the post-treatment questionnaire item 24
“How much did you participate in the discussion compared to the other group members?”

on a 5-point rating scale with 1 = much less, 5 = much more, and 3 = about the same.
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Treatment mean scores of participants’ perceived level of participation are presented in

Table 18.
Table 18. Measures of central tendency for participation
Item Treatment Mean SD N
Q24. How much did you participate in the group SM/EXP 3.14 0.57 42
discussion compared to the other group SM/NO EXP 3.29 0.71 42
members? CM/EXP 340 0.63 42
CM/NO EXP 3.83 0385 42
TOTAL 342 074 168

As predicted, participants who did not acquire group or Jjudgment task experience
perceived that compared to fellow group members, they participated more in the
computer-mediated discussion of the final task (Mcmmno exe = 3.83). Results generated
from a two-way ANOVA showed a main effect for membership (Mchanging=3.11,

Msupie = 2.66), F(1,164) = 14.16, p < .01, and a main effect for task experience

(MNO Expen'cncc= 3.10, MExpen'encg= 2.67), F(1,164) = 7.06, p < -01 (See Table 19)-

Table 19. Summary of the ANOVA for participation

Source Sum of Squares df MeanSquare F  Sig.

MEMBER 6.88 1 6.88 14.16 0.00
EXP 3.43 1 3.43 7.06 0.01
MEMBER * EXP 0.86 1 0.86 1.76 0.19
Error 79.67 164 0.49

Total 90.83 167

Coordination. Hypothesis 9 predicted that participants who did not acquire group
or task-related experience would report that the criterion judgment task required a lot of
coordination between group members. To investigate this issue of task coordination,
each subject responded to the post—treatxﬁent questionnaire item 18 “The task required a
lot of coordination among our group’s members”. Treatment group means are displayed

in Table 20 below.
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Table 20. Measures of central tendency for coordination

Item Treatment Mean SD N
Q18. The task required a lot of coordination SM/EXP 343 1.29 42
among our group’s members SM/NO EXP 3.74 0.73 42
CM/EXP 3.05 0.91 42
CM/NO EXP 3.93 0.87 42
TOTAL 3.54 1.02 168

In keeping with the literature on this topic, results of a two-way ANOVA for
coordination revealed that members of groups who did not acquire task experience during
weeks 1 and 2 reported that much coordination among team mates was necessary to
complete the final judgment task (MEexperience = 3.24, Mo Experience = 3.83), F(1,164) =
15.74, p <.01. However, in contrast to a number of studies of group norms, process
routinization and task execution, members of groups with changing membership did not
express the same opinion (Msabte = 3.58, Mchanging = 3.49), F(1,1 64) = .403,p> .01.

These results, reported in Table 21, provide partial support for Hypothesis 9.

Table 21. Summary of the ANOVA for coordination

Source Sum of Squares df Mean Square F Sig.
MEMBER 0.38 1 0.38 0.40 0.53
EXP 14.88 1 14.88 15.74 0.00
MEMBER * EXP 343 1 343 3.63 0.06
Error 155.10 164 0.95

Total 173.79 167

Attitudinal competencies

Group cohesion
Hypothesis 10 purported that individuals who are members of groups with
changing membership would express lower levels of group cohesion than groups in the

intact membership group condition. Responses to item 4 “My fellow group members
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were helpful in getting the job done”, item 9 “Working with my fellow group members
was frustrating”, item 15 “Members of our group helped one another” and item 16 “I
would like to work with the same group members again” of the post-treatment
questionnaire were combined to yield a composite score of group cohesion. The
coefficient alpha for the composite, calculated at the group member level, was .84.

Treatment group means of this composite score are presented in table 22.

Table 22. Measures of central tendency for group cohesion

Item Treatment Mean SD N

Group cohesion, composite

Q4. My fellow group members were helpful in SM/EXP 393 0.53 42

getting the job done ’ SM/NO EXP 3.65 0.72 42
Q9. Working with group members was frustrating CM/EXP 3.17 0.81 42
Q15. Members of our group helped one another CM/NO EXP 3.17 0.88 42
Q16. I would like to work with the same group TOTAL 348 0.81 168

members again

As hypothesized, a two-way ANOVA showed that members of groups that
remained intact throughout the three weeks of computer-mediated groupwork reported
higher levels of group cohesion on the final judgment task than those individuals who
were members of groups with changing membership (Msmble = 3.79, Mchanging = 3.17),
F(1,164) =30.08, p <.01 (see Table 23). Hypothesis 10 is therefore supported.

Table 23. Summary of the ANOVA for group cohesion

Source Sum of Squares df Mean Square F Sig.
MEMBER 14.44 1 14.44 30.08 0.00
EXP 0.63 1 0.63 1.30 0.26
MEMBER * EXP 1.05 1 1.05 2.18 0.14
Error 78.72 164 0.48

Total 94.83 167
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Collective orientation

Hypothesis 11 predicted that individuals acquiring task experience as well as
experience with fellow group members would show higher levels of identification with
their group on the final judgment tasks than members in other treatment conditions. Post-
treatment questionnaire item 5 “Every member of our group should receive the same
grade” and item 6 “All my group members shared in the responsibility for the group’s
success or failure” were combined to generate a composite score of collective orientation.
The coefficient alpha for the composite, calculated at the group member level, was .89.
Group means and standard deviations for all treatment groups are reported in

Table 24 below.

Table 24. Measures of central tendency for collective orientation

Item Treatment Mean SD N

Collective orientation, composite

Q5. Every member of our group should receive SM/EXP 3.87 0.83 42
the same grade SM/NO EXP 3.62 0.85 42

Q6. All my group members shared in the CM/EXP 298 0.81 42
responsibility for the group’s success or CM/NO EXP 271 1.17 42
failure TOTAL 329 1.03 168

Results of a two-way ANOVA partially support this hypothesis (see Table 25).
Members of intact groups expressed stronger agreement with these statements than
participants assigned to groups with changing membership (Msupie = 3.74, Mchanging =
2.85), F(1,164) = 39.33, p < .01, suggesting that these individuals developed stronger
identification with, and attachment to, their group. In contrast to studies of collective
orientation and social identity, task experience was not a factor in the development of
these attitudinal competencies (MExperience = 3.42, Mo Experience = 3.17), F(1,164)=3.19,

p>.01



68

Table 25. Summary of the ANOVA for collective orientation

Source Sum of Squares df Mean Square F Sig.
MEMBER 33.93 1 33.93 39.33 0.00
EXP 2.75 1 2.75 3.19 0.08
MEMBER * EXP 0.00 1 0.00 0.00 097
Error 141.48 164 0.86

Total 178.17 167

Group member interdependence

Hypothesis 12 professed that upon completion of the final task, participants
having acquired both group and task experience during weeks 1 and 2 would express
greater appreciation for fellow group members’ perspectives and points of view.
Post-treatment questionnaire item 11 “Group members influenced one another’s ideas”,
item 12 “Group members influenced one another’s performance”, and item 14 “Members
of our group learned from each other” were combined to produce a composite mean score
for the dependent measure of group member interdependence. The coefficient alpha for
the composite, calculated at the group member level, was .77. Treatment group means

are displayed in Table 26.

Table 26. Measures of central tendency for group member interdependence

Item Treatment Mean SD N
Member interdependence, composite
Q11. Members influenced one another’s ideas SM/EXP 3.82 0.59 42
QI12. Members influenced one another’s SM/NO EXP 3.37 0.67 42
performance CM/EXP 3.02 0.50 42
Q14. Members learned from each other CM/NO EXP 298 0.66 42
TOTAL 330 0.69 168

As predicted, subjects acquiring both group and task experience expressed greater
appreciation for fellow group members’ perspectives and influence over the group.

Results of a two-way ANOVA, presented in Table 27, show a main effect for
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membership (Msuble = 3.59, Mchanging = 3-00), F(1,164) = 39.72, p <.01, as well as a main
effect for task experience (MExperience = 3.42, Mo Experience = 3.17), F (1,164)=17.10,

p <.01. Hypothesis 12 is therefore fully supported.

Table 27. Summary of the ANOVA for group member interdependence

Source Sum of Squares df Mean Square F Sig.
MEMBER 14.68 1 14.68 39.72 0.00
EXP 2.63 1 263 7.10 0.01
MEMBER * EXP 1.72 1 1.72  4.65 0.03
Error 60.62 164 0.37

Total 79.65 167

Group members’ social experiences

Satisfaction with process

Hypothesis 13 advanced the idea that individuals in groups that acquired
judgment task experience as intact groups during weeks 1 and 2 would express higher
levels of satisfaction with the process of completing this judgment task at week 3. Post-
treatment questionnaire item 22 “I felt pressured trying to complete the task in the
allotted time” and item 23 “I felt our group needed more time to do a good job on this
group task”™ were combined to yield a composite score of subjects’ satisfaction with the
process of carrying out the final judgment task. The coefficient alpha for the composite,
calculated at the group member level, was .84. Treatment group means for this
composite score are reported in Table 28.

Table 28. Measures of central tendency for satisfaction with _process

Item Treatment Mean SD N

Satisfaction with process, composite

Q22. 1 felt pressured trying to complete the task in SM/EXP 3.55 0.75 42
the allotted time SM/NO EXP 3.74 0.89 42

Q23. I felt our group needed more time to do a CM/EXP 4.00 0.98 42
good job on this group task CM/NO EXP 426 1.00 42

TOTAL 3.89 094 168
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A two-way ANOVA showed a main effect for membership, with subjects
assigned to groups with changing membership reporting higher levels of pressure to
complete the task within the allotted time (Mchanging = 4.13, Msuble = 3.64), F(1,164) =
12.10, p <.01 (see Table 29). Unexpectedly, there was no main effect for task
experience
(MExperience = 3.77, Mo Experience = 4.00), F(1,164) = 2.60, p > .01. These results provide

partial support for Hypothesis 13.

Table 29. Summary of the ANOVA for negative satisfaction with Process

Source Sum of Squares df Mean Square F Sig.
MEMBER 10.01 1 10.01 12.10 0.00
EXP 2.15 1 2.15 260 0.11
MEMBER * EXP 0.05 1 0.05 0.06 0.80
Error 135.64 164 0.83

Total 147.85 167

Saftisfaction with task

Hypothesis 14 predicted that subjects participating in groups that acquired
Judgment task experience as intact groups would express higher levels of satisfaction
with the criterion judgment task. Four items assessed satisfaction with the final judgment
task. Positive reactions were evaluated with item 1 “[ enjoyed working on this task”.
Negative reactions were assessed with a composite score of item 2 “Working on this task
was frustrating”, item 8 “The task required a lot of effort”, and item 17 “The task was
difficult”. The coefficient alpha for the composite, calculated at the group member level,
was .62. Treatment group means for positive and negative satisfaction are reported in

Table 30.



Table 30. Measures of central tendency for satisfaction with task

Item Treatment Mean SD N

Positive satisfaction with task

QL. I enjoyed working on this task SM/EXP 410 0.79 42
SM/NO EXP 3.71 0.74 42
CM/EXP 3.69 0.56 42
CM/NOEXP 355 0.71 42
TOTAL 376 0.73 1168

Negative satisfaction with task, composite

Q2. Working on this task was frustrating SM/EXP 2.63 0.76 42

Q8. The task required a lot of effort SM/NO EXP 291 0.66 42

Q17 The task was difficult CM/EXP 3.00 0.67 42
CM/NO EXP 3.01 0.68 42
TOTAL 2.890 0.70 R®68

Tables 31 and 32 below contain the ANOVA results for positive and neggative

reactions to the final task, respectively. As predicted, positive reactions to the task

71

showed a main effect for membership (Mggbte = 3.90, Mchanging = 3.62), F(1,1640) = 6.89, p

<.01, suggesting that the experience of working on computer-mediated group tasks with

the same group members over a prolonged period of time positively affected pa—rticipants

reactions to the final judgment task.

Table 31. Summary of the ANOVA for positive satisfaction with task

Source Sum of Squares df Mean Square F  Sig.
MEMBER 343 1 3.43 6.89 0.01
EXP 2.88 1 2.88 5.79 0.02
MEMBER * EXP 0.60 1 0.60 1.20 0.28
Error 81.57 164 0.50

Total 88.48 167

Table 32. Summary of the ANOVA for negative satisfaction with task

Source Sum of Squares df Mean Square F  Sig.
MEMBER 2.22 1 222 463 0.03
EXP 0.86 1 0.86 1.79 0.18
MEMBER * EXP 0.76 1 0.76 1.59 0.21
Error 78.75 164 0.48

Total 82.59 167
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Contrary to what was hypothesized, there was no main effect for experience
(Mexperience = 3.89, Mo Experience = 3.63), F(1,164) =5.79, p > .01. The issue of whether or
not participants received prior judgment task practice during weeks 1 and 2 was not an
influential factor on this measure of satisfaction; there was no significant response
difference between participants who had performed Jjudgment tasks in weeks 1 and 2, and

those who did not. These results only partially support Hypothesis 14.

Satisfaction with group solution

Hypothesis 15 asserted that individuals that acquired judgment task experience as
members of intact groups would express higher levels of satisfaction with the final task
solution. Satisfaction with the group solution for the final judgment task was assessed
with responses to item 21 of the post-treatment questionnaire “I am satisfied with the
solutions my group came up with”. Table 33 below displays the treatment group means

for this measure of satisfaction.

Table 33. Measures of central tendency for satisfaction with task solution

Item Treatment Mean SD N
Q21. I am satisfied with the solutions that SM/EXP 4.14 0.52 42
my group came up with SM/NO EXP 3.67 0.69 42
CM/EXP 3.83 0.66 42
CM/NO EXP 3.19 0.86 42
TOTAL 3.71 0.77 168

As predicted, results of a two-way ANOVA showed a main effect for membership
(Msuble = 3.90, Mchanging = 3.51), F(1,164) = 13.49, p < .01 and a main effect for task
experience (Mexperience = 3.99, Mo Experience = 3.43),F(1,164)=27.37,p <.01

(see Table 34).
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Table 34. Summary of the ANOVA for satisfaction with group solution

Source Sum of Squares _df Mean Square F Sig.
MEMBER 6.48 | 6.48 13.49 0.00
EXP 13.15 1 13.15 27.37 0.00
MEMBER * EXP 0.29 1 029 0.61 0.44
Error 78.79 164 0.48

Total 98.71 167

Results of a post-hoc analysis using Tukey's multiple caparison test revealed a
number of significant mean differences between treatment groups F(3, 164)=13.82,p<
-05. The data indicate that subjects acquiring Jjudgment task experience as intact groups
during weeks 1 and 2 reported a significantly higher level of satisfaction with the task
solution at week 3 (Msmexp = 4.14) compared to participants who participated in intact
groups but did not acquire task experience Msmno B = 3.67). Furthermore, subjects
acquiring neither group nor task experience during weeks 1 and 2 reported significantly
lower levels of satisfaction with the task solution at week 3 Mcmno exp=3.19)
compared to participants carrying out the computer-mediated groupwork in any of the
other three treatment conditions Msyyexe = 4.14, Msmno exe = 3.67, Momexe = 3.83).1t
can therefore be implied that both membership and task experience affected a significant

difference in subjects’ satisfaction with the final task solution.

Confidence in group solution

Hypothesis 16 predicted that individuals acquiring judgment task experience as
members of groups with stable membership would express higher levels of confidence
that their group solution of the final judgment task was correct. As expected, participants
acquiring judgment task experience as members of groups with stable membership

expressed higher levels of confidence in their group solution of the final task than
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individuals in any of the other three treatment conditions. Treatment group means are

reported in Table 35.

Table 35. Measures of central tendency for confidence in group solution

Item Treatment Mean SD N
Q19. I am confident that the solutions our group SM/EXP 3.98 0.56 42
came up with are correct SM/NO EXP 3.50 0.63 42
CM/EXP 3.50 0.67 42
CM/NO EXP 3.05 0.79 42
TOTAL 3.51 0.74 168

Subjects acquiring judgment task experience as intact groups during weeks 1 and
2 expressed higher levels of confidence in the group solution of the final task
(Msymexp = 3.98) compared to individuals who had undergone different groupwork
conditions (Msmno exe = 3.50, Memexe = 3.50, Mcwno exp = 3.05).

An ANOVA (see Table 36) on subjects’ responses to item 19 “I am confident that
the solutions our group came up with are correct” confirmed a main effect for
membership (Msuble = 3.74, Mchanging = 3.27), F(1,164) = 20.10, p <.01 and task
experience (Mexperience = 3.74, Mo Experience = 3.27), F(1,164) =20.10, p < .01. These

findings support Hypothesis 16.

Table 36. Summary of the ANOVA for confidence in group solution

Source Sum of Squares df Mean Square F Sig.
MEMBER 9.05 1 9.05 20.10 0.00
EXP 9.05 1 9.05 20.10 0.00
MEMBER * EXP 0.01 1 0.01 0.01 091
Error 73.88 164 0.45

Total 91.99 167
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Reactions to computer-mediated groupwork

A comparison of subjects’ responses to the post-treatment questionnaire item 30
“I like computer-mediated groupwork” revealed a main effect for membership
(Msuabie =3.70, Mchanging= 3.39), F(1,164) = 6.14, p < .01. Interestingly, the acquisition of
task-related experience was not an influential factor on this measure of satisfaction

(MExperience = 3.63, MNo Experience = 3.46), F(1,164) = 47, p > .01 (see Table 37).

Table 37. Summary of the ANOVA for satisfaction with C-M groupwork

Source Sum of Squares df Mean Square F  Sig.

MEMBER 4.20 1 420 6.14 0.01
EXP 1.27 1 1.27 1.86 0.17
MEMBER * EXP 0.32 1 0.32 047 0.50
Error 111.62 163 0.68

Total 117.41 166

Descriptive data provided in Table 38 reveal that subjects carrying out computer~
mediated groupwork in groups with stable membership over the three week period
expressed higher levels of satisfaction with computer-mediated groupwork (Msm/exe =
3.83, Msmmo exe = 3.57) while those who did not work with the same group members on

more than one occasion expressed lower levels of satisfaction Memexe = 3.43,

Mcwvmo exe = 3.34).

Table 38. Measures of central tendency for satisfaction with C-M groupwork

Item Treatment Mean SD N

Q30. I like computer-mediated groupwork SM/EXP 3.83 0.99 42
SM/NO EXP 3.57 0.70 42
CM/EXP 3.43 0.77 42

CM/NO EXP 334 0.82 41
TOTAL 3.54 0.84 167
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These finding suggest that some attributes associated with being part of an intact
group over a prolonged period of time was a factor affecting participants’ satisfaction

with computer-mediated groupwork.

Correlation between dependent measures

In order to ascertain the relationships between the dependent measures in this
study, a Pearson correlation was performed on all dependent variables investigated in this
study. Correlation coefficients are presented in Table 39. Results reflect significant
correlations at p = .01 between the final task score and all but one of the dependent

measures (coordination).

Threats to internal validity

Possible threats to internal validity were history and testing. Since the data were
collected through an asynchronous mode of computer-mediated communication over an
extended period of time, the possibility exists that factors external to the study may have
influenced subjects’ performance and perceptions. Likewise, the pre-treatment as well as
the weekly post-task questionnaires may have sensitized subjects to attitudes concerning
groupwork and group process. Therefore, the possibility exists that performance and

responses to questionnaire items may be an effect of experience with these tests.

Threats to external validity
A possible limiting factor to the generalizability of this study is that significant
effects demonstrated by participants may not extend beyond the population from which

the subjects is drawn (i.e., Commerce and Administration undergraduates). Also, the pre-
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treatment and weekly questionnaires may have sensitized the subjects to some of the
phenomena being studied, and may, through this focusing of participants’ attention to
attitudes about groupwork and group processes, have effected the outcome of their
computer-mediated group performance. Finally, the generalizability of these results may

be limited by the tasks performed by subjects in this study.



Chapter 5: Discussion

Group Performance

The results of this study add to previous research demonstratimg that the more
group members practice together as a group, the better they perform a:s a group on an
asynchronous computer-mediated judgment task. The fact that groups acquiring
Judgment task experience in stable groups during weeks 1 and 2 score=d substantially
higher on the final task at week 3, compared to those who had not acqruired these same
types of experience, provides compelling evidence of the importance t-hat gaining
experience with a task as an intact group has on group performance. Trhis finding,
together with the evidence that groups who acquired neither group nor-task experience
performed the worst on the final task, further corroborates the work of Goodman and
Leyden (1991), Goodman and Shah (1992), Hollingshead (1998b) and. Moreland and
Wingert’s (1995) which contends that group task experience is the key to improved group
performance. Groups who were able to acquire experience with the task as well as with
fellow group members over a period of two weeks were able to routinize their division of
labour, resources, and communication such that the computer-mediated groupwork
during the final week became more efficient. Considering the significant correlations
between the final task scores and all but one of the dependent measures (coordination) the
remainder of this section addresses the effects of membership and task . experience on
group competencies and social experiences, and draws important links Tbetween these and

group performance.
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Knowledge competencies

Group experience allows individuals to more accurately judge the skills and
knowledge of fellow group members (Moreland, Argote, & Krishnan, 1996). A main
effect for membership on measures of shared knowledge and awareness of other’s
abilities seem to support this notion. According to Brown, Ash, Rutherford, Nakagawa,
Gordon, and Campione (1993), as individuals’ experience with the same group members
increases, reciprocal interaction takes place within activities (e.g., CM groupwork) in
which cognitions are shared. These activities provide the opportunity for group
members’ skills and cognition to be distributed across the group, such that an individual’s
“solo” cognitive network overlaps with ideas contributed by other members (Derry,
DuRussel, and O’Donnell, 1998). This overlapping of individuals’ cognitions or shared
knowledge, which typically increases with opportunities for interaction, is facilitated by
group experience with the same people. Interaction between people’s cognitions leaves
certain cognitive residues (Perkins, 1993) in the form of improved ability or increase in
knowledge, and these changes in personal competencies, in turn, affect group members’
ensuing activities, resulting in subsequent altered joint processes, performance and
products. Essentially, a spiral-like development of the distributed cognitive system
occurs whereby the group’s distributed cognition and one’s own personal competencies
are reciprocally developed by one another (Salomon, 1993).

While responses to questionnaire items certainly do not confirm outright the
development of distributed or shared cognitions between group members, subjects’
perceptions of shared knowledge and awareness of other’s abilities do strongly suggest

that the building and sharing of knowledge did take place in asynchronous computer-
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mediated groupwork environments. This implies that when people work together in a
computer-mediated group over a prolonged period of time, the greater the potential that
they will develop a collective group knowledge and an awareness of fellow group
members’ abilities. Thus, computer-mediated task work that is contingent on groups
having these types of knowledge competencies will be better performed by groups with
stable membership.

Despite the significant positive correlation between responses on measures of
shared knowledge and awareness of other’s abilities, r = .44, p <.01, only a main effect
for group membership was detected on these dimensions of knowledge competency.
Contrary to theories of shared and collective knowledge, task experience was not a
mediating factor. An explanation for this result could lie with the fact that the judgment
tasks carried out during weeks 1, 2 and 3 were dissimilar in content. Theories of
transactive memory, distributed cognition, shared mental models and group schema
include strong associations with task content. Had the Jjudgment tasks been similar in
content as well as type, a main effect for task experience may have resulted in addition to
the main effect for membership. A review of the data analysis seems to give credence to
this argument for the task experience factor almost reached levels of significance,
suggesting that perhaps with a series of tasks that were highly related in content, and with
more sensitive instruments and tests of significance, a main effect for experience would

have materialized.
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Skills competencies

Amount of communication

Groupwork treatment conditions did not affect the number of messages produced.
A possible explanation could be that prior to the data collection, all subjects received
extensive training on the CMC system used in this study as well as sufficient time to
practice and to become familiar with this mode of communication. With a few notable
exceptions (e.g., Burke & Chidambaram, 1999; Walther, 1992) the majority of studies on
computer-mediated groupwork include minimal training and practice components in their
experimental designs. Therefore this unexpected result could be due to the fact that all
participants were experienced with FirstClass at the onset of the computer-mediated
groupwork and that the lack of treatment effects on the number of messages exchanged
indicates that individuals® familiarity with the medium allowed them to take advantage of
its unique characteristics and functionality.

Asynchronous CMC allows for long and well constructed messages, granting time
for reflection and synthesis. This implies that more can be expressed in one single
message communicated asynchronously than could ever be transmitted synchronously.
When variables such as group stability and task experience are factored in, both
promoting development, automation and routinization, the amount of communication
transmitted might well decrease as a mark of increasing efficiency.

With regard to the amount of overall remarks exchanged between group members,
groups who remained stable over the duration of this study did generate significantly
fewer remarks than groups who’s membership changed weekly. This result corroborates

Cannon-Bowers et al. (1995) claim that group members interacting together across
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different types of tasks require group-specific competencies for effective group
interaction. They contend that when group members perform together across a variety of
tasks, the effectiveness of their interaction will be enhanced when members are familiar
with each other. Group familiarity fosters coordination and helps members anticipate
each other’s behaviour, leading to increased group effectiveness and improved
performance. In this study, familiarity with group members had a significant effect on
group interaction: Stable groups generated significantly fewer remarks, and scored

highest on the final judgment task.

Type of communication

Productive content-related communication. In keeping with the literature on the

development of groupwork skills and competencies (e.g., Arrow & McGrath, 1993;
Cannon-Bowers et al, 1995; Mclntyre & Salas, 1995), participants experienced with the
task-type focused more on the content of the task. Findings from this study suggest that
subjects who acquired judgment task experience during weeks 1 and 2 developed
knowledge specific to the type of task being performed. According to Cannon-Bowers et
al. (1995), this task information, relating to specific competencies for carrying out this
specific task, is assimilated by individual group members and can influence team
performance regardless of the particular group members involved. Such competencies
include an understanding of the task, good communication skills, positive attitudes
towards groupwork, and strong coordination and planning skills. It is possible that in this
study, groups having developed an accurate model of the task as well as a good

understanding of the mechanisms and procedures for task accomplishment required less
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communication about the process of doing the task, therefore explaining the occurrence
of more content remarks generated by groups experienced with judgment tasks.
Productive process-related communication. While the lack of both group stability
and task experience can be associated with the production of greater amounts of process-
related remarks, a significant interaction of these two variables indicates that membership
and task experience combined to produce a joint effect. In this investigation, when group
membership was stable, the lack of task experience brought about significantly less
process remarks compared to when group members were new to each other at week 3.
Furthermore, unstable group conditions produced significantly fewer process remarks
when group members were familiar with the task than when subjects were not
experienced with the task. This pattern of communication may in fact be evidence of
group members compensating for either group and/or task knowledge deficiencies.
Recent research investigating the kinds of knowledge structures most strongly
associated with effective group performance (e.g., Cannon-Bowers et al., 1995 5
Hollingshead, 1998b; Moreland, Argote and Krishnan, 1996; Rentsch, Heffner and
Duffy, 1994; and Rouse et al., 1992) emphasizes that knowledge and skills competencies
are closely related. A number of studies have found that the sharing of accurate mental
models (Cannon-Bowers, Salas, & Converse, 1993; Rouse, Cannon-Bowers, & Salas,
1992) and the distribution of knowledge and transactive processes in groups
(Hollingshead, 1998b; Littlepage, Robinson, Reddington, 1997; Moreland & Winger,
1995; Moreland, Argote, & Krishnan, 1996) allow groups to execute various task-related
activities more effectively and efficiently. For example, regarding task knowledge, group

members must hold accurate models of task characteristics and processes for task
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completion so that expectations for performance are formed, shared and parlayed into
effective task execution. Skill knowledge, on the other hand, allows group members to
adjust task strategies so that they are optimal with respect to their group members’
perforrhance. In computer-mediated groupwork situations in which group members are
lacking either task or group knowledge, it would be expected that a large degree of the
group interaction would involve seeking and validating this knowledge. Under such
conditions, participants engaged in computer-mediated groupwork would do well to
spend time establishing procedures for carrying out task activities as well as setting
norms for communication. The results support this interpretation.

Non-productive communication. Members in stable groups produced the highest
number of non-productive remarks. Of these, many took the form of interpersonal
comments (e.g., “Good job.” “Great idea!” “Sorry.” “You’re amazing.” “Thanks.”) that
offered social support to fellow group members while others were task digressions (e.g.,
“T hope you guys agree with me.” “This is what I think.” “What should we do?”) and
personal comments (e.g., “How was your weekend?” “I had a ton of homework last
night.” “I’m going away for the weekend.”) which detracted from task accomplishment.
Furthermore, members of stable groups who did not acquire judgment task experience
during weeks 1 and 2 generated more non-production remarks during the completion of
the final task at week 3, indicating an interaction between membership and task
experience. This implies that group development in combination with a lack of task
familiarity induced a significantly greater amount of off-task communication.

According to a number of studies dealing with the effects of experience and

change on group interaction and task performance (e.g., Arrow & McGrath, 1993; Diehl
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& Stoebe, 1987), these findings exemplify typical behaviours of group members
experienced with working together. McGrath’s (1 991) Time, Interaction, and
Performance (TIP) theory contends that work groups are time-based, multi-functional,
and multi-task social systems. Groups carrying out groupwork within a specified time
frame, simultaneously and continuously engage in three functions: 1) task performance,
2) member-support, and 3) group well-being. Member-support and group well-being are
strongly associated with the development of relationships between group members. As
groups engage in activities relating to any one of McGrath’s (1984) four task types
(generating, choosing, negotiating and executing), these three functions are applied
within the groupwork context. The more challenging the task and the more unfamiliar
group members are with one another, the more difficult it is for groups to complete the
groupwork. In order to avoid detrimental effects on performance, group members

operating under these conditions tend to offer one another increased social support.

Media effectiveness, time on task, and participation

Participants who became experienced with their group while carrying out
Judgment tasks expressed more positive opinions towards the effectiveness of
asynchronous CMC for carrying out this type of group task. These same individuals also
reported spending less time on the final task, and perceived a more equal distribution of
participation among group members. These findings suggest that the increase in group
and task experience that occurred over time allowed groups to continuously re-adapt the
group-task-technology fit to take advantage of the increased predictability, reduced

ambiguity, and reduced coordination and information requirements (Cannon-Bowers et
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al., 1995; McGrath & Hollingshead, 1994; McGrath & O’Connor, 1993; McGrath,
Arrow, Gurenfeld, Hollingshead & O’Connor, 1993).

A significant correlation between these measures and the final task score leads to
the assumption that subjects’ accumulation of experience with computer-mediated
judgment tasks as members of intact groups lead to a routinization of performance and
thereby a reduction of the levels of equivocality and of coordination and information
requirements needed to carry out the final judgment task (McGrath, Arrow, Gurenfeld,
Hollingshead & O’Connor, 1993). As group norms of communication and task execution
became established over time, group members required lesser amounts of time,
interaction, and coordination to complete the final task effectively, therefore Imparting to

subjects the perception that CMC was effective for the completion of this Jjudgment task.

Coordination

Coordination implies the discussion and planning of procedures and processes in
order to complete a task. Participants acquiring judgment task experience expressed a
lower need for group member coordination in completing the final Jjudgment task.
Contrary to the majority of research on group coordination (e.g., Cannon-Bowers et al.,
1995; Mclntyre & Salas, 1995; McGrath et al., 1993), subjects in stable groups did not
report the same reduced need for coordination. These findings suggest that subjects who
acquired judgment task experience during weeks 1 and 2 acquired key information about
the work and task-specific responsibilities required to carry out the task via asynchronous
CMC. Cannon-Bowers et al. (1995) contend that this type of information can be parlayed
into improved coordination and planning skills such that task execution becomes more

efficient. Therefore, results seem to indicate that groups having developed an accurate
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model of the task as well as a good understanding of the mechanisms and procedures for
task accomplishment required less coordination among group members.

Two peculiarities in these results for coordination require further examination.
First, although significant correlations were established between coordination and the
other dependent measures that comprise this group skills construct, no substantial
relationship was detected between coordination and final task scores or media
effectiveness. This raises a critical issue: If the aforementioned rationale regarding the
acquisition of task experience is valid, then a significant correlation should accrue
between coordination and final task scores. Second, the fact that membership did not
affect this measure of coordination is quite peculiar. A reduced need for task
coordination is a typical consequence of group members’ experience with one another
(Cannon-Bowers et al., 1995; McGrath, 1984, 1990, 1991; MclIntyre & Salas, 1995).
Given these results, more research is required in order to better understand the nature of
coordination skills in CMC because itis a competency upon which effective and efficient
computer-mediated groupwork is believed to heavily rely (Burke & Chidambaram, 1999;

Carlson & Zmud, 1994; DeSanctis & Monge, 1998; Jarvenpaa & Leidner, 1998).

Attitudinal competencies

Group cohesion and collective orientation

In keeping with the literature on group cohesion (e.g., Driskell & Salas, 1992;
Dutton, Dukerich, & Harquail, 1994; Moreland, Argote & Krishnan, 1996; Thompson,
Kray, & Lind, 1998; Wech Mossholder, Steel, & Bennett, 1998), a significant positive
relationship was detected between group measures of cohesion and collective orientation

r=.68,p <.0l. A membership effect on both of these measures indicates that there is a
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strong association between group cohesion and collective orientation when it comes to
carrying out judgment tasks via asynchronous CMC. Regardless of whether or not
groups acquired task experience, familiarity with the group was a mediating factor on
subjects’ responses to measures of group cohesion and collective orientation.

Concurrent with bodies of research in the areas of group development (Bate &
Travell, 1994; Cannon-Bowers et al, 1995; Dyer, 1995; McGrath, 1990; McGrath et al.,
1993; MclIntyre & Salas, 1995) and membership continuity (Argote & McGrath, 1993;
Goodman & Leyden, 1991; Goodman & Shah, 1992; Kramer & Brewer, 1984; Owen,
Mannix & Neale, 1998) findings reported in this study affirm that groups consisting of
people who worked together over a period of time were more cohesive than those in
which members had no experience with one another. Members of stable groups also
expressed higher levels collective orientation, reflecting a greater inclination to cooperate
with fellow group members. According to Dutton, Dukerich, & Harquail (1994) the
stronger a collective orientation, the higher the tendency for group members to cooperate
with each other and direct additional effort toward task accomplishment.

With regard to group process and task performance, stable (more cohesive)
groups scored considerably higher on the final judgment task than groups with changing
membership. These results substantiate previous research by Mullen and Copper (1994)
and Klein and Mulvey (1995) in which cohesive groups were found to be committed to
tasks with higher degrees of difficulty and complexity. Recent work by Gully, Devine, &
Whitney (1995) reveal that commitment and responsibility to the group fostered the
development of group processes and competencies required for the effective performance

of tasks with high degrees of task interdependence.
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Group member interdependence

In support of McGrath and Argote’s (1993) claim that effective performance of
tasks involving high levels of cooperation and conflict resolution (i.e., judgment tasks)
requires considerable interdependence between group members, this study demonstrated
that subjects who expressed the highest levels of group member interdependency
performed best on the final judgment task. A significant correlation between
interdependence and final task scores, r = .428, p < .01, substantiates these findings.
Theories of shared mental models (Cannon-Bowers, Salas, & Converse, 1993; Rouse,
Cannon-Bowers, & Salas, 1992), schema (Rentsch & Hall, 1994; Rentsch, Heffher, &
Duffy, 1994) distributed cognition (Brown et al., 1993; Derry, DuRussel, & O’Donnell,
1998; Perkens, 1993; Salomon, 1993) and transactive memory (Moreland & Winger,
1995; Moreland, Argote, & Krishnan, 1996) all suggest that group performance is
enhanced when group members are able to anticipate the behaviour of fellow group
members through familiarization with task-specific and group-member specific
characteristics. Therefore, the implication drawn from this study is that computer-
mediated groups acquiring judgment task experience as intact groups developed actual
and attitudinal interdependence, such that information exchange, cooperation and conflict

resolution were facilitated, thus leading to higher task solution scores.

Social experiences
Satisfaction with the task and task process
Reports of satisfaction with the task and the process of carrying it out indicate that

stable group membership positively affected subjects’ level of satisfaction on these two
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measures. A test of Pearson’s correlation reveals a significant correlation between these
two measures and final task scores. Subjects assigned to groups with changing
membership, regardless of whether or not they acquired judgment task experience,
expressed lower levels of satisfaction with the final task. These same subjects also
reported a greater time pressure to complete the final task. This pressure to accomplish
the task may be associated with subjects not being able to develop working relationships
or shared mental models with their fellow group members. That is to say that members
of groups with changing membership were unable to develop the knowledge, skills and
attitudinal competencies that their counterparts in stable groups did. Hence these
participants, who, due to the lack of group familiarity, were not as adept at completing
the judgment task, generated the lowest group scores on the final task and expressed
lower levels of satisfaction with the task and with the process of completing it, compared

to participants who were members of stable groups.

Satisfaction and confidence with task solution

This study revealed that group membership and task experience generated
positive influences on subjects’ satisfaction and confidence with the task solution.
Significant correlations between these two measures and final task scores provide further
evidence that the computer-mediated group performance of tasks involving high levels of
cooperation and conflict resolution is positively affected by group members’ prior
experience with the task and the group. In this investigation, the individual and group
competencies developed as a result of acquiring task-related experience in stable groups
not only increased the quality of the final task solution but also positively influenced

subjects’ levels of satisfaction and confidence with the final task solution. Adding to the
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body of research on the effects of group and task experience on groupwork conducted by
Burke & Chidambaram (1999); Bordia (1997, 1999); Calson and Zmud (1994); Cannon-
Bowers et al. (1995); DeSanctis & Monge (1998); Hollingshead, (1998a, 1998b);
Jarvenpaa & Leidner (1998); Liang, Moreland, & Argote (1995); Littlepage et al. (1997);
McGrath et al. (1993); McIntyre & Salas (1995); Moreland & Winger (1995); Moreland,
Argote, & Krishnan (1996); Walther (1992), this study corroborates recent findings about
the potential effects of group and task experience on levels of satisfaction and confidence

in carrying out difficult computer-mediated tasks.

Satisfaction with computer-mediated groupwork

Reports of satisfaction with the computer-mediated groupwork showed that
subjects assigned to groups with changing membership, regardless of whether or not they
acquired judgment task experience, expressed lower levels of satisfaction with computer-
mediated groupwork. Unlike subjects who were assigned to new groups every week,
members of stable groups were able to develop specific knowledge, skills and attitudinal
competencies that facilitated the completion of the final judgment task via CMC. For
example, within the context of this study, members of stable groups benefited from
shared knowledge, awareness of other group members’ abilities, higher levels of group
cohesion and collective orientation, all of which had positive effects on group
performance as well as levels of satisfaction with the group task, process and solution.

Task experience might have produced an effect on subjects’ reported levels of
satisfaction towards computer-mediated groupwork had the tasks been designed so that

the content of each task built upon that which preceded it. That would have created a
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task experience condition in which the type and the content of the task operated in a
complementary fashion.

Finally, for 96.3% of the students participating in this research, this was the first
time they had engaged in computer-mediated groupwork. The fact that there were no
overwhelmingly positive or negative responses to this measure of satisfaction indicates
that students were somewhat indifferent in their feelings towards this type of activity. If
the groupwork had been carried out over a longer period of time, reactions towards
computer-mediated groupwork may be been different. Bordia (1997, 1999), Burke and
Chidambaram (1999) and DeSanctis and Monge (1998), among other researchers,
contend that experience with CMC changes use1;s perceptions of it. Drawing on
McGrath’s (1991) TIP theory, behaviours as well as attitudes can change as a function of
experience with CMC. Given the observed effects of membership and task experience, it
is reasonable to assume that over a longer period of observation, these two factors would

have more greatly impacted participants reactions to computer-mediated groupwork.

Conclusion

Advances in communication technologies which enable and support collaboration
among workers from different locations in the organizational structure are changing the
way we organize and carry out our work. Consequently, computer-mediated groupwork,
carried out over time- as well as geographically-dispersed working contexts, is fast
becoming an essential part of the job. Virtual organizations, best described in terms of
their de-centralized, team-based and distributed structures (Ahuja & Carley, 1998;
DeSanctis & Jackson, 1994) manifest of the growing trend towards using CMC to

coordinate and perform work-related tasks. As the era of distributed collaborative work
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is now upon us, it is imperative to determine how groupwork is best carried out in an
asynchronous CMC mode and to identify those contextual factors that increase the
efficiency of the working process, foster a supportive collaborative community and
contribute to the quality of the work produced.

With this in mind, this study investigated the effecis of group membership and
task experience on group performance, competencies and social experiences. Findings
revealed that both variables mediated a positive influence on group performance of
Jjudgment tasks. Similarly, familiarity with the task and group members led to higher
ratings of media effectiveness as well as higher levels of satisfaction and confidence with
the final group product. The fact that membership and task experience effects were also
demonstrated on a variety of issues pertaining to knowledge, skills and attitude
competencies suggests that the effects of group continuity and task practice on computer-
mediated groupwork are robust. Future research should address whether these results are
generalizable across tasks, populations and performance contexts. It would also be
beneficial to operationalize the self-report measures used in this study in order to further
understand and substantiate the present findings.

From a theoretical perspective, this study adds corroborating evidence to small
group research (e.g., Argote & McGrath, 1993; Arrow & McGrath, 1993; McGrath,
1984, 1990,1991,1998; McGrath et al., 1993) and to team training and performance
literatures (e.g., Cannon-Bowrers et al., 1995, Guzzo, Jette & Katzell, 1995;
Hollingshead,1998a; McIntyre & Salas, 1995). For the study of computer-mediated
groupwork it also provides important new information about the relevance of group

membership continuity and task experience to the performance of complex tasks.
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Although empirical research on asynchronous computer-mediated groupwork carried out
over time remains sparse, results of this study suggest several avenues for future research.
Possible topics include examining the impact of membership and task experience on the
development of individual as well as group competencies; further exploring issues of
computer-mediated shared knowledge and distributed cognition; and, investigating
whether there is a threshold at which point group familiarity begins to bear negative
effects on computer-mediated group interaction and determining if there is a specific time
within the group’s development that membership change or other forms of intervention
would be beneficial. Finally, on the issue of computer-mediated groupwork specifically,
technological advances, increases in computer literacy and organizational re-structuring
will provide endless opportunities for interesting and purposeful research. As
organizations come to rely more heavily on computer-mediated groupwork, it becomes
essential to understand how various organizational and personal factors implicated in a
distributed work context affect the work environment, Jjob requirements, process and
performance.

From a more practical standpoint, this investigation informs us about computer-
mediated groupwork contexts and how to prepare workers for the types of on-line
activities in which they will engage. Computer-mediated groupwork in organizations is
typically carried out among the same people, over a prolonged period of time and
requires sustained interaction (Burke & Chidambaram, 1999). In this study, membership
continuity positively affected group performance, competencies and social reactions to
computer-mediated groupwork. Recent research by Hollingshead (1998a) on the effects

of team practice on group skills and knowledge has concluded that groupwork
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necessitates group task practice. The implication for computer-mediated groupwork in
organizations is that practice: of tasks in intact groups would likely be an effective
training method when the same group of people are going to be performing similar tasks
in their jobs. Training and work environments that expose work groups to the general
principles and procedures underlying computer-mediated tasks, that present them with a
variety of relevant examples and give them the opportunity and time to work on several
similar problems would likely lead to improved group performance. These same
strategies also extend to preparing future workers for computer-mediated collaborative
work. Students would be best served by engaging in work environments that most
resemble those in which they will eventually be working. The rate at which CMC use in
organizations is increasing (see Straus, Weisband & Wilson, 1998) clearly suggests that a
substantial portion of students’ future workload will include the use of CMC to
coordinate and perform work-related tasks with fellow workers.

To ensure that training does not compartmentalize people, skills and knowledge
into specific task or group activities, this type of training should be used as a facilitative
or first step measure. With this approach, workers can acquire job-relevant computer-
mediated groupwork skills in intact groups so that much of the work required to carry out
the assigned task is facilitated by group and task experience. Subsequent training would
extend beyond the familiar groupwork context, incorporating new tasks and altering
group membership so that knowledge, skills and attitudinal competencies are further
developed. The objective is to design training and job environments that facilitate the
transfer of skills and knowledge to new contexts (e.g., new tasks, new people, new CMC

systems) so that workers can easily adapt to a variety of computer-mediated groupwork
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situations. Learning in the workplace is about helping workers acquire the competencies
they require to perform their jobs. Yet it is also about helping workers re-define their

Jobs so that their responsibilities increase as their skills develop.
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