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Abstract

In the Internet era, the field of computer supported collaborative work (CSCW) has an
intense interest in studying collaborative work. The CSCW researchers may remain unreflective
about the structure and impact of their own collaborations. The users of community work in a
somewhat cooperative manner, but also are somewhat autonomous. In practice, as Rob Kling
mentioned, many working relationship can be multivalent with and mix elements of cooperation,
conflict, conviviality, competition, collaboration, commitment, caution, control, coercion,
coordination and combat (the “c-words”). Then, the CSCW could emerge as a field in response
to the recognition that group and organizational contexts matter in human-computer interaction
(HCI).

From the present results obtained, team performance architecture of CSCW was
constructed by focus group. After pilot study, structure model of CSCW was also attended to
induct. In the above architecture, team knowledge is multifaceted and comprised of relatively
generic knowledge in the form of team mental models and more specific team situation models.
Team mental models refer to the collective task- and team-relevant knowledge that team
members bring to a situation. In addition to team mental models, the team situation model
develops in situation while the team is actually engaged in the task.

The further proposal will extend and modify the basic theory of GOMS with above factors
for CSCW. First, the models and procedures of setting CSCW may be identified by the focus
group. Next, a series of experiments will be performed with simulated situation of setting
CSCW. In this stage, more detail operators of modified GOMS models and elements of agent
databases will be collected for further analysis for setting CSCW. Finally, the integrated
modified GOMS analysis program and agent simulator for CSCW will be coded as well as
analysis models in terms of setting CSCW more effect for further application and researches,
such as CSCW task design, CSCW training requirement analysis and train program design.

Keywords : computer supported collaborative work (CSCW), GOMS, human-computer

interaction (HCI), team performance
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Table 1: The Mechanics of Collaboration (Pinelle, Gutwin & Greenberg, 2003)

Category Mechanic Typical actions

Communication

Explicit communication Spoken messages Conversational

Verbal shadowing

Written messages Conversational
Persistent

Gestural messages Indicating
Drawing

Demonstrating

Deictic references Pointing + conversation
Manifesting actions Stylized actions
Information Gathering Basic awareness Observing who is in the workspace, what are

they doing, and where are they working




Feedthrough Changes to objects

Characteristic signs or sounds

Consequential communication Characteristic movement

Body position and location

Gaze direction

Overhearing Presence of talk

Specific content

Visual evidence Normal actions
Coordination
Shared access ( to tools, objects, space, and |Obtain resource Physically take objects or tools
time) Occupy space

Reserve resource Move to closer proximity

Notify others of intention

Protect work Monitor others’ actions in area

Notify others of protection

Transfer Handoff object Physically give/take object

Verbally offer/accept object

Deposit Place object and notify
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ABSTRACT

This progressing study extends and modifies the basic theory of GOMS for applying in
the teamwork of the process control systems. The modified teamwork GOMS model
can be utilized to describe and to identify what the team members must do in the
process control systems. Furthermore, the modified GOMS analysis not only can
describe what the team members must learn, but can specify which can be used as a
basic for training or for developing reference documentations. In this study, we
propose the procedure of modified method based on GOMS, which can be applied to
develop the usability database and to identify team training requirements for process
control systems for further training program.

Keywords
GOMS, team, team training, process control system

INTRODUCTION

In the highly automation era, the process control systems are complex and elaborate.
Almost all systems are monitored and controlled by open communication and
networking systems either inside or outside of the plant. The requirement of task
complexity surpasses the cognitive capability of an individual (Kling, 1991; Wilson,
1991; Cooke, Salas, Cannon-Bowers & Stout, 2000; Neale, Carroll & Rosson, 2004).
Hence, making decision via a working team with communication and information
sharing would be necessary (Horn, Finholt, Birnholz, Motwani & Jayaraman, 2004).
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How to train team members to communicate and to share correct information by using
proper way is one of the key factors of control systems. In process control
environment, we need to focus on the teamwork that carrying on in a group task
instead of the task work.

This progressing study applies modified GOMS model in identifying team-training
requirements for process control systems. GOMS is a well-known model that has been
successfully used in various research topics, such as predicting the performances of
human-computer interaction, identifying usability problems, and improving user-
interface design (Card, Moran & Newell, 1983; Kieras, 1988; 1994; 1996; Olson &
Olson, 1990; Gray, John & Atwood, 1993; Wood, 1993; John, Vera & Newell, 1994;
Nesbitt, Goarton & Rantanen, 1994; Kieras, Wood, Abotel & Hornof, 1995; John &
Kieras, 1996a; 1996b; West & Nagy, 2000; John, Vera, Matessa, Freed & Remington,
2002; St. Amant, & Ritter, 2004). The idea of GOMS is that well-learned human
behavior can be modeled by goals, operators, methods, and selected rules (Card,
Moran & Newell, 1980; Card, Moran & Newell, 1983; John, 1995). This claimed GOMS
is clearly within the process control rule framework, as depicted in Figure 1. Using
selected rules is to choose one method for accomplishing a task which essentially
embodies the idea of the control rule. In addition, operators need to specify how the
system retrieves information from the various environments and how the team
members generate control behaviors in the systems. The idea that team members
have goals, or more specifically the idea that they created sub goals to bring them
much closer to their end goals, is the only element of GOMS that is not directly tied to
implementing process control needs (Elkerton & Palmiter, 1991).

GOALS
accomplished
by
selected by
/_\ SELECTION
METHODS RULES
OPERATORS
consisting
of

Figure 1: Model of GOMS (Card, Moran & Newell, 1983; John, 1995)



GOMS and TEAMWORK

In general, the GOMS model has been only associated with individual model, since it
assumes that one single user interacts with a physical interface (Beard, Smith &
Denelsbeck, 1996; Baskin & John, 1998). The operators of model expending to
teamwork need to be able to represent in collaborative situation (Pinelle, Gutwin &
Greenberg, 2003; Kieras & Santoro, 2004; Antunes, Borges, Pino & Carrico, 2005).
The mechanisms of collaboration collected by Pinelle, Gutwin and Greenberg (2003)
provide a well-defined way to conceptualize and to describe teamwork. The
mechanisms cover two general types of teamwork activity, namely communication and
coordination. Communication and coordination are the important intermediate
activities in analytic architecture of team performance, as shown in figure 2(Cooke,
Salas, Cannon-Bowers & Stout, 2000; Dixon, 2000; Eseryel, Ganesan & Edmonds,
2002). Those mechanisms are therefore well suited as an analytical basic component
as operator in our application. Still, some more components need to be found and
identified in our pilot study for particular process control systems.

Team Perfermance

Team
Team e
- Situation
Knowledge
Assessment
Team Mental Team Situation
Communication Communication Communication
i \ / y
i vt Individuals Mutual
Individual Mutual Individual Mutual T CH:
G G Situation Situation
Mental Mental Situation Situation
Assessment Assessment
Coordination Coordination Coordifiatio

Figure 2: Analytic architecture of team performance (Cooke, Salas, Cannon-Bowers &
Stout, 2000)



Table 1: The Mechanisms of Collaboration (Pinelle, Gutwin & Greenberg, 2003)

Category

Mechanic

Typical actions

Communication

Explicit communication

Spoken messages

Conversational

Verbal shadowing

Written messages

Conversational

Persistent

Gestural messages

Indicating
Drawing

Demonstrating

Deictic references

Pointing + conversation

Manifesting actions

Stylized actions

Information Gathering

Basic awareness

Observing who is in the workspace,
what are they doing, and where are
they working

Feedthrough

Changes to objects

Characteristic signs or sounds

Consequential communication

Characteristic movement
Body position and location

Gaze direction

Overhearing

Presence of talk

Specific content

Visual evidence

Normal actions

Coordination

Shared access ( to tools, objects,
space, and time)

Obtain resource

Physically take objects or tools

Occupy space

Reserve resource

Move to closer proximity

Notify others of intention

Protect work

Monitor others’ actions in area

Notify others of protection

Transfer

Handoff object

Physically give/take object
Verbally offer/accept object

Deposit

Place object and notify

THE WORK IN PROGRESS OF THIS STUDY

In this study, the particular operators in normal or collaboration situation need to be
collected and identified in the pilot studies. Moreover, the methods and selection rules

should also be gathered and setup in the pilot studies.

The teamwork GOMS model and database can be developed as the procedures below:

1. Predict the normal and cooperative mechanisms of teamwork in the
process control system.

2. Define the normal and cooperative operators of teamwork GOMS model.

3. ldentify and modify the normal and cooperative operators, methods and
selection rules from experiments for teamwork and team task in the
process control system.




4. Evaluate teamwork GOMS with various control situations.

5. Setup teamwork GOMS database including operators, methods and
selection rules.

6. Modify various situations exception for different systems.
7. Test and Update the teamwork GOMS database.

The training requirements may be derived from GOMS model after finishing the
database. Essentially, the teamwork and team task would be analyzed with GOMS
analysis procedures. Then, the analyzed model should be reviewed and confirmed by
training department staff or seniors. The weak should be found as well as priority and
focus point. The training requirements could be pointed out in the model and process.
When training requirements were found, the reference documents are also written and
composed.

FUTURE WORK

Some related works should be investigated in the further experiments. First, the
predicted structure model of team performance (shown in figure 3) would be verified
or modified. Second, the collaborative operators would be expending to suit for the
other control situation. Third, validity of proposed method could be verified in the other
control systems for further study.

Individual Mutual
Mental Mental

/

Communication /

I eam Team
-
Knm\ ledge L Performanc

Coordination

eam Situation
Assessment

- Individual Mutual
Individual Murtual i 5 : :
. : . . Situation Situation
Situation Situation
Assessment Assessment

Figure 3: Predicted Structure Model of Team Performance
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