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Abstract. At present, the Computer Supported Cooperative Work (CSCW) has
been used in many industries, and in the field of design, more and more remote
collaborative design requirements of the multinational design resources, also
requires a corresponding technical products and systems as a powerful support.
The development of related technologies of remote cooperative work, must well
consider interactive cognition of team members when work remotely as well as
the interrelation between it and the system function, structure, interface, envi-
ronment and other factors. This paper is aimed to explore and analyze the real
relationship between the designer team mental model and the influence factors
in the remote collaborative environment.
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1 Introduction

The application of cloud technology and the remote communication, which supported
by the strong computing power, make it possible to design work in different places. It
can be predicted that in the future there will be more and more creative work in
different places. And creative activities based on team work, a long-distance real-time,
interdisciplinary background of collaborative design work, already are one of the
development trends based on mobile networks.

At present the major mainstream Internet companies in the resources to the mobile
end of the slant, and strive to replicate the success of the PC side, but the development
of mobile Internet time is shorter, interactive design in the short term for mobile
devices there are still shadows the PC side, the emergence of mobile device charac-
teristics It does not match the problem, which greatly affects the user experience. For
designers, the “move” is full of possibilities, if the design discussed in different places
during real time, designers urgent need for high-quality visual experience to interact
with the mobile terminal, in time, space be able to experience a different “World.”
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2 Theoretical Research

2.1 Mental Models

Mental model refers to the individual’s environment and its expected behavior of
mental representation, including the individual’s cognitive structure, knowledge
structure or knowledge base [1]. Mental model in an individual growth process through
the formation of long-term learning, after the formation of imperceptible change is not
easy, it is a way of thinking and ideas implicit in the depths of the individual heart,
directly or indirectly affect the individual’s behavior. Mental models designers can
learn from five aspects [2]:

Designer solved is “no clear design issues that were not clearly defined problem”;
Designer style model is to solve the problem “solution focused” (Looking from

various aspects, deepening the best solution);
Designer style way of thinking is “creative” (inspiration, unconscious, nonverbal

thinking);
Designers use the “code” to convert the abstract demand and figurative forms

(Code: graphically oriented, sketches, renderings, models, etc.);
Designers use the “code” to read and write, convert creation language.

2.2 Team Mental Models

The concept of team mental model was first proposed by Cannon-Bowers and Salas
[3], they think the team mental model refers to the team members have knowledge of
the structure, which allows team members to team work to form a correct interpretation
and expected to coordinate their actions in order to meet the needs of teamwork and
other team members.

Figure 1 shows the four types of team mental models proposed by Cannon-Bowers
and Salas (2000) [3].

Fig. 1. Four types of team mental models (Source: Cannon-Bowers and Salas 2000)
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2.3 Factors of Team Mental Models

Many factors affect the team mental models inside and outside, Kraiger and Wenzel
proposed four categories of factors theoretically [4] (Fig. 2):

It shows the details diagram of factors and team mental models below (Fig. 3).

2.4 Features Design Activities Under CSCW

CSCW originally proposed by the United States DEC’s Paul Cashman and MIT’s Irene
Grief in 1984 [5], and its main contents for the study of how to use the computer,
multimedia technology and network communication technology to support the work of
team members to work together in a shared environment, through discussions and
exchange, division of labor, work together to complete the task [6]. According CSCW
system, teamwork is divided into two dimensions: time and space [7]. As shown below
(Fig. 4):

Fig. 2. Factors affecting team mental models (Source: Kraiger and Wenzel [4] and homemade)

Fig. 3. Factors and team mental models (Source: Kraiger and Wenzel [4] and Cannon–Bowers
and Salas 2000 and homemade).
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3 Research Methods

3.1 Questionnaire Survey

The main problem for the team mental model and influencing factors, the target user:
software product designers, ordinary designer based.

Research objectives:

1. Identify the relationship between team mental models and factors.
2. Dig out the potential demand for designer team under remote collaborative

environment.

Recycling: The 102 valid questionnaires
Questionnaire design:(Part of the questions)
Part I: basic personal information
Example: Company size: A under 500 B 500–2000 C more than 2000
Part II: Teamwork information
Example: If the company emphasis on team work together
Part III: personal perception of teamwork
Example:�Your understanding of the attitude of the team members.

3.2 Grey Correlation Analysis

Gray correlation analysis method, based on the degree of similarity or dissimilarity
between the trends of factors, namely the “gray correlation degree”, a method as a
measure of the degree of association between factors [8]. 102 questionnaires data were
analyzed using this method.

Fig. 4. Collaborative work under CSCW (Source: http://en.wikipedia.org/wiki/CSCW)
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4 Research Result

As can be seen from Fig. 5, the influence of various factors. Personal factors, in which
the influence of a dominant position, regardless of the “teammates”, “ team task “ or
“team interaction.” This also can be drawn: personal factors are low stability, dynamic
variables; so if some effective personal training, guidance, team mental models will
have a more positive impact.

Other factors such as environmental factors - “the dispersion of the team work-
place”, which for equipment and technology have higher requirements, and accord-
ingly, for interactive mode, know each other and communication, have a quite
challenge. In addition, the culture, emphasis on collaboration will also affect the team’s
daily interaction model, understand, implement tasks.

Therefore, the impact factor is the superposition of multiple factors acting on the
design team mental models, not one simple influence, if you want to form a highly
efficient team mental models, which inevitably from where to find the relevant factors,
targeted to guide their influence trend.

Fig. 5. Factors and team mental models cross-impact diagram (Source: Grey Correlation
Analysis and homemade).
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