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Editorial

Technological Revolution in Education — Part 3
Donald G. Perrin

Much of the early research (in Instructional technology) comes from the field of psychology.
Starting with the audiovisual movement in the early 1900s, there were studies of the effectiveness
of printed materials, simple models, and visual aids to facilitate instruction (Dale, 1954). A
systematic combination of methods was also conceived:

Great economies are possible by printed aids, and personal comment and question should
be saved to do only what it can do. A human being should not be wasted doing what forty
sheets of paper or two phonographs can do. Just because personal teaching is precious
and can do what books and apparatus can not, it should be saved for its peculiar work.
The best teacher uses books and appliances as well as his own insight, sympathy, and
magnetism. (Thorndike, 1912)

As visual and audio technologies were developed, they were adopted as “visual” aids. The first
half of the twentieth century gave us the gramophone, lantern slides, filmstrips, 16mm sound
motion pictures, and radio. There was extensive research during World War II to determine how
to best use these technologies (Hoban and Van Ormer, 1950). After World War 11, audio-visual
was augmented by the tape recorder, videotape recorder, broadcast television, and closed-circuit
television (Chu and Schramm, 1961). There were many significant researech studies in
communications and human sciences (Berelson and Steiner, 1964), (Gagne, 1965).

Through the mid-fifties, the technologies and related research were focused on group instruction
(Schramm, 1960) with particular emphasis on television. With the advent of technologies for
individualized learning such as language lab, teaching machines and programmed learning (Finn
and Perrin, 1962), research was focused on learning processes and learner characteristics.
Progress was accelerated by federal funding stimulated by the launching of Sputnik.

Much of the initial research compared the presentation technology with a control group and this
pattern has continued till now. However, the release of SPSS statistical programs in 1968
facilitated multivariate research to extract significant data from a complex of interacting
variables. In the 1980s SPSS for PCs made his option widely available. The majority of research
seeks statistically significant differences, starting usually with a null hypothesis. However,
Russell (2001) studied instances of “no significant difference” and concluded that these were
equivalent options and offered viable alternatives for teaching and learning (Russell, 2001).

Much of the ongoing research is funded by government, military, industry, educational
organizations, and foundations. Doctoral dissertations are a resource for many new ideas.

In the early 1960s when Hoban and Finn determined that technology was more than “men and
machines”, they opened the concept of instructional systems with complex interacting variables.
When combined with research on psychology, sociology, neurology, genetics, biosciences,
pharmacology, cybernetics, computers, artificial intelligence, and related disciplines, it provides a
universe of research opportunities for improvement of teaching and learning.

In today’s world, the survival of many organizations depends on continuing high quality research.
Global competition has raised standards and hastened the demise of industries and business that
could not keep up. We are starting to see this same phenomenon among educational institutions.
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Editor’s Note: Total immersion in an activity stimulates enjoyment and learning. It is part of a series of
interactions that can be studied separately and jointly. That is what this research is about. The results
provide fundamental information to design of learning experiences that are absorbing and effective.

An investigation of Flow Experience

in Virtual Learning Teams

Xiaojing Liu, Curt Bonk, Simon Mclintyre, Richard Magjuka
USA

Abstract

Teamwork has become an increasingly important part of online learning environments. The
widespread use of virtual teams in online courses has not been companied by adequate research to
address those issues that affected the learning and productivity in virtual teams. The purpose of
this study is to explore the relationship between the nature of computer-mediated communication
technology and virtual team learning and creativity from a flow theory perspective. A survey was
conducted to the students of several online programs. The findings of this study suggested that
flow experience is associated with perceived characteristics of the computer software as well as
with team-related creativity and learning outcomes.

Keywords: Flow, Computer-mediated interaction, Virtual team, Teamwork, Online learning, Creativity,
creativity, technology, online participation, asynchronous

Introduction

Teamwork has become an increasingly important part of online learning environments. A study
conducted in an online MBA program in a big Midwestern university reported that 80% of the
online courses in the program used virtual teams (Lee, Bonk, Magjuka, Su, & Liu, 2005). Many
studies point out that teamwork activities provide a pedagogically-rich context to assist students
in building meaningful knowledge and help foster a sense of community in online courses
(Carabajal, LaPointe, & Gunawardena, 2003; Lee at al, 2005; Palloff & Pratt, 2005). However,
concerns were also raised regarding the process loss (e.g. reductions in productivity) of virtual
teams such as “pseudo collaboration” and “free riders.” For example, studies found that in group
work that encouraged collaboration in online courses, online students tended to divide their tasks,
complete them individually, and then combine independent parts into a final product (Hathorn &
Ingram, 2002; Kitchen & McDougall, 1999). The widespread use of virtual teams in online
courses has not been companied by adequate research to address those issues that affected the
learning and productivity in virtual teams.

One distinguishable arena of research on virtual teamwork, different from those of typical
classroom teamwork, is the use of technological tools in virtual teamwork. The success of a
virtual team depends on the balanced integration of technologies and team activities. Effective
use of computer-mediated communication (CMC) technology tools such as asynchronous forums,
email, and text-base chat that support synchronous or asynchronous communications is critically
important for the success of virtual learning teams. In effect, CMC technology provides potential
advantages over more traditional communication media (e.g., phone, fax, voice mail) in terms of
storage, processing, and transmission capabilities (Culnan & Markus, 1987). Such tools can
facilitate idea generation among group members and overall creative performance and innovation
(Dewett, 2003). As the world becomes increasingly competitive, creativity and innovation are in
higher demand in corporate and other work settings. The decisions about which tools are selected
and which features those tools possess eventually impact the virtual team’s creative processes and
learning performances.
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Few research efforts to date have attempted to understand how CMC technologies successfully
assist teamwork in virtual environments and resulting creative expressions. Consequently, there is
a need to investigate the distinctive capabilities of this medium such as the relationship between
the nature of CMC technology and outcomes of virtual learning teams (Trevino & Webster,
1992). The purpose of this study is to explore the relationship between the nature of asynchronous
communication technology and virtual team learning and creativity from a flow theory
perspective.

Literature

Flow theory

The original concept of Flow is described as the "holistic sensation that people feel when they act
with total involvement" (Csikszentmihalyi, 1975, p. 36). Csikszentmihalyi (1990), who first
developed the term flow, describes that people experience flow when they become so intensely
involved in an activity that nothing else seems to matter and the experience itself is so enjoyable
that people will do it even at great cost for the sheer sake of doing it. Following
Csikszenthmihalyi (1990), a laundry list of definitions of the concept was proposed. However, it
seems they commonly share some elements such as absorption (“the total immersion in an
activity”), enjoyment, and intrinsic motivation (Bakker, 2003).

Flow theory suggests that involvement in a flow state is self-motivating because it is pleasurable
and encourages repetition (Miller, 1973; Ghani, 1991). For an activity to lead to a flow state, a
person must be motivated intrinsically and do the activity for the satisfaction of the activity itself.
The person experiencing flowing typically has clear goals, feels in control, loses his self-
consciousness, and experiences a distortion of time (Csikszentmihalyi, 1990). The theory and
concepts of flow give rise to the interests of researchers from a variety of disciplines who have
studied a diverse set of activities ranging from rock climbing and ocean cruising to mediation and
ordinary work (Ghani, 1991). Increasingly more attentions have been given to studying the
behavior of individual learning and technology impact and use from the perspective of flow
(Ghani, 1991).

In this article, the concept of flow represents the users’ “perception of the interaction with the
medium as playful and exploratory” (Trevino & Webster, 1992, p540). It is used as a multi-
dimensional construct, which represents the extent to which: (1) Control: the user perceives a
sense of control over the computer interaction; (2) Attention focus: the user perceives that his or
her attention is focused on the interaction; (3) Curiosity: the user’s curiosity is aroused during the
interaction; and (4) Intrinsic interest: the user finds the interaction intrinsically interesting
(Trevino & Webster, 1992, p. 542).

Technology

Ease of use, defined as “the degree to which a person believes that using a particular system
would be free of effort,” represents one of the important perceived characteristics of CMC
technologies (Davis, 1989, p. 320). Csikszentmihalyi (1975) argued the feasibility of the activity
for an individual encourages flow. Ease to use systems are likely to facilitate the feasibility of the
task. Past research indicates that ease of use of technical systems allows users to focus on the task
at hand rather than on difficulties in operating the technical systems (Elam & Mead, 1990;
Hillman, Willis, Gunawardena, 1994; Trevitt, 1995). Studies also found ease of use is associated
with the perceived enjoyment of interacting with computer systems (Davis, 1989) and the flow
experience during computer interactions (Webster, 1989). A person who perceives more ease of
use of the artifact is more likely to experience flow (Finneran & Zhang, 2003).

Empirical work has also shown that perceived ease of use influences flow in employee’s daily
work (Trevino & Webster, 1992). In addition, several studies have found that the perceived ease
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of use of a system is linked to the user’s attitude towards using the system (Davis, Bagozzi, &
Warshaw, 1989; Bajaj & Nidumolu, 1998). However, no study has been conducted on the effect
of ease of use in virtual learning teams. In an e-learning context, a learner’s perception of an easy
to use learner interface is important as it represents a linkage between person and technology that
serves as the person—technology interaction (Choi, Kim, & Kim, 2006). We propose that in
virtual learning teams where technology is the central hub of communication, the ease of use of a
computer medium will facilitate flow as team members can concentrate on their work process
rather than worrying about the system. In addition, we argue that a visually pleasant technology
also facilitates flow experience as it is more likely to gain users’ attention on interacting with the
systems than visually unappealing ones. Thus, we have the following hypothesis:

Hypothesis 1a: An easy to use technology interface is positively related to flow experience in
virtual teamwork

Hypothesis 1b: A visually pleasing technology interface is positively related to flow
experience in virtual teamwork

Feedback from peers and mentors help monitor and facilitate the success of virtual teams. Finneran and
Zhang (2003) proposed the link between adequate feedback on the task and flow experience. Anderson
(1979) found in his study that immediacy-producing behaviors by teachers were significant predictors of
instructional effectiveness. In another study, Baker (2003) found that instructor immediacy increases
student enjoyment, and is associated with positive perceptions of learning. In a virtual team, the use of
technology allows students to interact with the instructors (both internal and external) and peers for direct
and timely feedback in virtual teams. However, technology tools vary in their ways of facilitating feedback
both in quality and quantity. The technologies that facilitate immediacy of feedback are likely to enhance
students’ enjoyment and concentration for teamwork. Therefore, in our third hypothesis, we propose that
the perceived capabilities of media facilitating feedback will be positively correlated with perceived flow in
teamwork.

Hypothesis 1c: The immediacy of media facilitating feedback is positively related to flow
experience in virtual teamwork

Teamwork creativity

With the increased emphasis on the importance of creativity and innovation in society and
organizations, an understanding of flow, becomes important for researchers in a variety of
disciplines due to the close relation between these concepts and creativity (Amabile, 1988; Ghani,
1991; Koestler, 1984; Levy, 1978; Lieberman, 1977). For example, the flow experience was
found to be linked with exploratory behavior (Ghani, 1995; Ghani & Deshpande, 1994; Webster,
Trevino, & Ryan, 1993). Researchers have suggested that people need intrinsic motivations,
control and freedom to be creative so that they can play with ideas and explore best solutions
from a wide range of possibilities and materials (e.g., Amabile, 1983; Crutchfield, 1962;
Csikszentmihalyi, 1990; Gruber, 1981; Lepper, Green, & Nisbett, 1973).

Amabile (1988) describes creativity as the “production of novel and useful ideas” and notes that
“only the intrinsically motivated person, who is motivated by the interest, challenge and
enjoyment of being in a maze ..., will explore, and take the risk of running into a dead end here
and there “(p. 144). Lieberman (1977) describes the intense involvement and enjoyment, which
are both key characteristics of the flow experience, as a prerequisite to generating new and unique
solutions to problems.

Creativity does not surface in the isolation of one mind but in the process of interaction with other
people (Csikszentmihalyi, 1996). An increased level of interaction fosters the cross-fertilization
of ideas which is expected to lead to more and better ideas (Leenders, van Engelen, & Kratzer,
2003). In a virtually distributed team, interactions would be difficult to occur without the
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assistance of CMC technology tools. Elam and Mead’s (1990) study provide evidence that in the
problem solving processes of computer-supported collaborative teams, the key characteristics of
flow such as becoming deeply engrossed in an activity, overall enjoyment, and control, could
result in enhanced creative problem solutions. Although much of work previously focused on the
relationship between information technology and creativity in organizational settings, few studies
have investigated the relationship between flow in computer-mediated communication and virtual
learning team activity. Listed below are two hypotheses related to flow experiences and creativity
in virtual team work situations.

Hypothesis 2a: Flow is positively related to creativity of individuals in problem solving in
virtual team work.

Hypothesis 2b: Flow is positively related to brainstorming productivity in virtual team work.

Teamwork learning

Flow theory suggests that the challenge of an activity relative to the skills which an individual brings to the
activity is the key determinant of the experience an individual derives from the activity (Ghani, 1995).
Flow is likely to occur when there is a match between the skills of the participant and the challenge of the
activity. An individual may continuously learn new skills and take on increasing challenges
(Csikszentmihalyi & Larson, 1984) to remain in flow. Flow implies involvement and enjoyment and is
usually accompanied by exploratory behaviors. Such experiences result in the kind of self-exploratory
discovery that has been described as the best way to learn by modern learning theories (Ghani, 1995;
Lepper & Malone, 1987).

The fun and playfulness in flow experiences is likely to engage participants in the process of the task rather
than the end results (Nakamura, 1988). Students increase time on task in order to remain in the flow.
According to flow theory, this positive subjective experience also becomes an important motivation for
performing an activity (Csikszentmihalyi, 1975). If an activity “feels good,” it is intrinsically motivating,
and people are more likely to engage in the activity for its own sake (Csikszentmihalyi, 1975). Employees
using CMC technologies that facilitate flow are more absorbed and interested in their interactions with the
medium than those not using CMC. Therefore, they are expected to use the medium more. Thus, flow is
likely to be associated with increased quantities of communication.

During flow interactions, people exercise and develop skills through exploratory behaviors. As purposeful
and intrinsically valued exploration occurs, learning should result (Miller, 1973). Such learning should lead
to a higher quality and quantity of outputs or products from the interactions, as noted in the following two
hypotheses. Therefore, we propose that flow will be associated with positive changes in communication-
related team work outcomes, such as learning outcomes and increased participation.

Hypothesis 3a: Flow is positively related to perceived learning in virtual team work

Hypothesis 3b: Flow is positively related to perceived team member participation in virtual team work

Methodology

Measures

A 19-item survey was developed to measure students’ perceptions of flow experiences in virtual
teamwork mediated through asynchronous communication forums. The variables relevant to this
study include demographic variables (gender, work experience, age, and online courses taken),
flow, and teamwork outcome related variables. Except for demographic variables, all items
related to flow and teamwork outcomes were scored using a 5-point Likert scale, with 1
indicating strongly disagree and 5 indicating strongly agree.

Flow

Flow was measured by eight items which were adapted from Webster, Trevino, and Ryan’s
(1993) 12 item scale that was used to measure CMC technology interactions. The items measured
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four sub-dimensions of flow: control, attention focus, curiosity, and intrinsic interest. Each sub-
dimension was measured via two items. Sample items include: (1) control (i.e., This medium
allowed me to control the interaction I had with my computer.); (2) attention focus (i.e., When
using this medium, I was unaware of what is going on around me.); (3) curiosity (i.e., Using this
medium aroused my imagination.); (4) intrinsic interest (i.e., This medium was fun for me to
use.). The construct validity of this instrument has been demonstrated in several studies
(Csikszentmihalyi, 1975; Malone, 1981; Webster et al., 1993). Cronbach’s alpha for the eight
items of flow was 0.748, which is consistent with alphas of other studies.

Perceive teamwork outcomes

The perceived impacts of using asynchronous discussion forums on work outcomes were
measured in several areas:

= Teamwork creativity. Three items were used to measure perceived creativity of an
individual in team problem solving when using an asynchronous discussion forum for
team communications. The items were adapted from the study of Zhou and Geogre
(2005). Cronbach’s alpha for creativity variable was 0.79. Sample items include: “When
using this medium for communication, I can often suggest new ways to improve the
quality of work.” And “When using this medium for communication, I can often come up
with creative solutions to problems.”

= Idea generation. Two items measured the degree of asynchronous communication media
for facilitating idea brainstorming in virtual teamwork. Cronbach’s alpha for this variable
was 0.83. An example of the item is “This medium helped me brainstorm many ideas in
virtual teamwork.”

= Team learning. The perceived learning in virtual teamwork was measured by two items.
Cronbach’s alpha for team learning was 0.71. Sample items include: When using this
medium for team work, “I often had a good learning experience. And “When using this
medium for team work, I often felt shared knowledge created among teammates.”

= Team participation. One item was used to measure perceived teamwork participation of
group members (e.g. “When using this medium for team work, the group members
seemed to participate actively.”)

* Immediacy of feedback. Feedback in teamwork was measured by three items to assess
the perceived capability of the medium for facilitating feedback in teamwork. Cronbach’s
alpha for the three items was 0.76. Sample items include: “This medium facilitates
immediate peer feedback.” And “This medium facilitates immediate instructor feedback.”

Computer skills

Computer skills were measured via a single item that asked respondents to describe their skill
level of using asynchronous communication forums in teamwork. (e.g. “How skilled are you in
using the following medium for team communications?”).

Ease of use

Ease of use was measured via a single item. The respondents were asked to respond to the
following item: “Overall, I found this media easy to use in virtual team work.”

Frequency of use

Was measured by one single item: “How often did you use this medium in one week?”

Visual design of media
Participants were asked about their satisfaction with visual design in facilitating teamwork.
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Participants

The surveys were administrated through email lists in several online programs (two graduate
programs in a large Midwestern university and one undergraduate program in an Australian
university). The participants were requested to respond to the survey questions regarding their
experiences in using asynchronous discussion forums in their group-based problem solving
activities in their online courses. It was estimated that approximately 600 students in total have
access to these Listservs. There were a total of 108 valid responses collected from the students.
Sixteen percent of the participants were in their twenties; 55% their thirties: and 21% in their
forties. Fifty-five percent of the participants were female. The majority of learners (60.2%) had
previously taken 1 or 2 courses in the program; 19.4% had 3-5 courses; and 18.5% had 6-10
courses. Few learners (7.4%) used asynchronous forums very often (more than 15 times a week);
29.6% participants used asynchronous forums more than 10 times a week; 32.4% use forums 6-9
times; 21.3% used forums 3-5 times; and 16.7% used them less than 2 times a week.

Findings

Table 1 presents means and standard deviations for all variables used in the present study. Results
indicated that most variable means were above the midpoint of the response scale and the
standard deviation between 0.61 and 1.18 for each of the variables.

Table 1 also presents results from the correlation analysis. As indicated in the table, ease of use
was positively correlated with flow (r = .45, p <.01). Frequency of medium use was positively
correlated with flow (r = .33, p <.01). Visual design of medium was highly correlated with flow
(r=.60, p <.01), and perceived degree of feedback immediacy was positively correlated with
flow (r = .47, p <.01). Thus, Hla, H1b, and Hlc were all supported by the data. In addition, flow
was highly correlated with perceived learning (r = .62, p <.01) and idea generations (r = .67, p <
.01). Thus H2a and H2b were supported. Flow had a positive relationship with perceived
creativity in virtual team problem solving performance (r = .50, p <.01) and perceptions of active
participation of members (r = .33, p <.01). H3a and H3b were supported.

Table 1
Correlation analysis

M Std. 1 2 3 4 5 6 7 8 9
bopewed i s s
2. Skill 42 90  39(*) 1
3. Ease of use 3.87 103 .30(**) .25(**) 1
4 g:;g;iiy of 336 .96 .10 -04 10 1
5. Visual Design 355 .96  .23() .03 4207 38(%) 1
6. Creative 386 68  21() .16 18 48(%)  49() 1

performance

7. Learning 391 81 .19 02 38(%)  420%)  B2(*)  61(™) 1
8. Participation 378 1.02 .20(*) -.02 30(%)  34(*)  29(*)  .35(*%)  .65(*%) 1
9. Idea Generation 375 88 .12 -01 33(*%)  BL(™)  .60(*Y)  .B6(™)  .79(*)  .53(™) 1
10.  Flow 33 61 .33 .16 A5()  AT(%)  60(*)  5O(*Y)  .62(*)  .33(%) .67(*)

*** n< 0.001 level (2-tailed). ** p< 0.01 level (2-tailed). * p<0.05 level (2-tailed).
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Table 2
Hierarchical regression analysis
Team Idea Teamwork Online
Feedback
Creativity Generation Learning Participation
B A R? B A R? B A R? B A R? B A R?
Online course -0.344 .042 -0.022 -.101 -.01
Gender 0.021 .107 .184* .046 .004
.042 .066 .076 .055 .010
Work experience 0.308 .023 0.028 -.018 -.026
Age -0.05 .075 0.094 .061 .083
Frequency of use 0.033 .054* -.100 .019 -.003 .041* -.014 .014 .128* .041*
Skill 0.078 .008 -.093 .001 -0.11 .002 -.083 .004 -.159 .013
Ease of use -0.079 .013 .076 .101** 0.173 126+ -.0111 .008 .191** .068**
Flow 527+ 178+ .690*** .305%** .538*** .185%+* .537 .185*** .223 .032
Total R? .295%+* 493> 430%** .265*** .163*
Adjusted R? 237+ A5+ .383*** .205*** .094*

*** p< 0.001 level

** p< 0.01 level

* p<0.05 level

Hierarchical regression analyses were conducted to further explore the relationships between flow
and the team outcome variables including: learning, creativity, active participation, feedback and
idea generation (See Table 2 with A R? indicating R square change by adding a block of variables
into the regression model. B represents standardized regression coefficients.). For the five
equations demonstrated, four demographic variables which were used as control variables were
entered as the first block of constructs, and then frequency of medium, skill, and ease of use were
entered as the third, fourth, and fifth block separately. The flow variable was entered as the last
block. The demographic variables did not return significant effect on the four team variables.

For team creative performance, at the second step where frequency of medium was entered, R?
change (4R?) is significant (4R*=0.054). For the fourth step where the flow is entered, R? change
(4R?) is significant with a value of 0.178, and the total R* = .295. This result suggests that both
frequency of medium and flow were significant predictors of team creative performance. Flow
variable uniquely contributed 17.8% of variance in team creative performance, a large effect size.

For idea generation, at the fourth step where ease of use was entered, R? change was significant
(4R?*=.101). For the fifth step where the flow was entered, R? change is 0.335. This indicated both
case of use and flow were positive predictors of idea generation. Flow explained 33.5% of
variance in idea generation.

For immediacy of feedback, only flow was a significant predictor of immediacy of feedback.
Flow contributed 18.5% of total variances in immediacy of feedback.

For team learning, the regression analysis indicated that frequency of use (4R*=.041), ease of use
(4R*=.126), and flow (4R?*=.185) were all significant positive predictors of team learning. Flow
accounted for 18.5% of variance in team learning.

For team member participation, both ease of use (second step, AR>=0.41) and the frequency of
use (fourth step, AR?>=0.068) accounted for a significant amount of the variance of idea
generation. However, flow did not show any significant unique contribution to online
participation although it had shown positive relationship with online participation in correlation
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analysis. This indicated that the unique contribution of flow in team participation is not
significant after controlling demographic variables and other variables.

Limitations

Several limitations of this study should be noted. First, the participants of this study were not
selected using a strict random sampling procedure. The sample mainly came from a number of
online programs associated with several specific disciplines (such as business, education and art
and design). Caution should be taken when generalizing the findings to other disciplines or
contexts such as workplace settings. Second, the results may be subjected to common method
variance bias since only self-report methods were used in this study. To address this concern, a
Harman one-factor test (Harman, 1967), as described by Schriesheim (1979), was used to test for
common method bias. A principal component factor analysis with varimax rotation was
performed. A 6-factor structure was produced. The most important factor was found to only
account for 34.17% of total variance explained, far below the 50%, which causes concern for
common method bias. Third, the study addressed the issues related to CMC interactions in virtual
teams via an asynchronous communication medium. Whether the results will hold for a
synchronous communication medium should be further investigated. Therefore, caution should be
taken when generalizing the results to other media environments different from asynchronous
communication forums.

Discussion

The findings from this study warrant further discussions and investigations in several areas.
Overall, flow has shown to be a more critical variable than gender, age, work experience,
frequency of use, and ease of use in predicting positive team outcomes.

The results supported that flow is associated with perceived ease of use. This result indicates that
the design feature of a CMC medium is associated with the flow experiences of team workers.
When engaging in interactions with a more easy-to-use and visually pleasing medium, the
members are more likely to have a higher level of involvement and fun with their team work
experience. This result is consistent with Trevino and Webster (1992)’s findings that the ease of
use of a medium influences flow of activities in CMC interactions. Pace’s (2003) qualitative
study concerning the flow experiences of Web users provides insights for this relationship. It was
found that a poorly designed interface can disrupt a flow experience by demanding an excessive
amount of attention. The participants of this study identified several design elements that interfere
with the transparency of an interface, and consequently distracted a user’s attention. These
elements included: lengthy response times, disorganized content, inconsistent navigation cues,
cluttered page layout, inappropriate use of color, stale links, ambiguous link labels, and pop-up
advertisements.

As we expected, the capability of media facilitating immediacy in feedback in teamwork was
found to be closely related to flow experience. The size of the shared variance (18%) between
flow and feedback shows that immediacy of media facilitating f