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1.
1.1.

INTRODUCTION
Passive users and distance collaboration

Inbar and Tractinsky (2009, 2010) discussed passive users
under the context of face-to-face customer service encounters.
A passive user does not have control over the technology being
used in a system. For example, in a grocery store setting, the
customer is a passive user of the cash register machine with the
cashier being the active user during a check out process. Design

characteristics of the technology used in customer service, such
as how information is shared with the customer and whether
the customer has control over certain aspects of the technology,
would affect the customer’s trust and overall satisfaction (Inbar
and Tractinsky, 2012). Montague and Xu (2012) discussed
patients as passive users in the health care system. Patients’
perceptions of the technologies used by their physicians may
affect their perception of the physician and affect the outcomes
related to the health care process (Montague, 2010). Overall, the
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Distance collaboration technologies affect the way active and passive users interact in technologymediated systems. Decreases in social and contextual cues in distance collaboration may have a
large impact on passive users’ perception of active users and the technology. The purpose of this
study was to investigate passive users’ trust in active users and trust in technology under varied
technological conditions and active user performance. A laboratory experiment was conducted using
simulated psychomotor tasks distance collaboration scenarios. Participants observed an active user,
who performed tasks without being physically present. Their subjective report on trust in the active
user, trust in technology and perceived active user’s workload, as well as physiological responses,
including eye movement, electrodermal activity and cardiovascular activity, were gathered. The
results showed that technology conditions affected passive users’ subjective reports, specifically;
the participants exhibited higher arousal in the affect arousal system during the observation.
Furthermore, the passive users seemed to evaluate their trust in the active user according to their
trust in technology. This implies that in a distance collaboration context, technology use could affect
interpersonal relationships between active and passive users.
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role of passive users in a system remains a topic to be explored
in the research community.
According to the time/space classification of collaboration
(Bafoutsou and Mentzas, 2002; Desanctis and Gallupe, 1987;
Grudin, 1994), the design of the technology for a multi-user
system could be classified into four categories: (i) same location
and same time, (ii) same location and different time, (iii)
different location and same time and (iv) different location
and different time (see Fig. 1). Traditionally, passive users may
work with active users in same location scenarios. For example,
pilot not flying is the passive user of a navigation system and
he/she is working with the pilot flying in the same location at
the same time. In a work shift, a passive user may receive or
utilize the outcome of the interaction between the technology
and the active user in the previous shift; thus, it is a passive use
of technology in the same location but at a different time.
As information technology advances, distance collaboration
is becoming more prevalent. In health care, care providers
collaborate remotely through new technologies to provide
patient care. For example, telemedicine technology was used
for distance medical consultation (Perednia and Allen, 1995);
telepresence technology enables the physician to use a robot
to ‘walk around’ intensive care units to monitor and interact
with patients (Vespa, 2005a); surgeries can also be performed
remotely (Cadiere et al. 1999). In 2001, the world’s first transcontinental surgery was successfully performed (Marescaux
et al., 2002). This laparoscopic cholecystectomy surgery was
performed in Strasbourg, France, with the surgeon in New
York, USA. Remote-controlled robotic arms and high-speed
network technology were used. Shortly after, a telerobotic
remote surgery service, which enabled the surgeons to perform
surgeries in one hospital from another hospital 400 km
(250 miles) away, was established in Canada (Anvari et al.,
2005). These new ways of collaboration offered advantages over
traditional fact-to-face health care encounters. For example,

1.2.

Face-to-face and distance collaboration for
passive users

In face-to-face collaboration, the presence of another person
would alter an active user’s performance in the task or subjective
perception of the system, such as trust in technology. For
example, the ‘mere presence hypothesis’ (Zajonc, 1965) states
that whenever there is another person present, there will be a
un-directional arousal for the task performer. Given that the
task performer has learned the task well, this arousal will
cause an increase in performance; if the task performer has
not learned the task well, a decrease in performance will
occur (Larson, 2010). Other authors conjecture this ‘presence
effect’ to the perception of being evaluated (Harkins, 2006).
However, there is limited research on people who observe or
evaluate the interaction. In active/passive user interactions, an
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Figure 1. The time/space classification for multi-user system design.

distance care could be provided to remote areas or war zones
(Vespa, 2005b). However, challenges have also emerged. For
example, distance surgery systems that afford only a single
active user make it difficult for a surgeon to collaborate with
other surgeons or teach student surgeons (Hanly et al., 2006).
In the different location and same time scenario, local nurses and
technicians, and other surgeons who are not in control, become
passive users of the system.
Depending on the design of the workflow, passive users
also exist in different location and different time scenarios.
Workflow may be designed as sequential, where works and
activities flow sequentially from one individual to another, or
reciprocal, where works and activities flow in a ‘back and forth’
manner among the individuals (Bell and Kozlowski, 2002; Van
De Ven et al., 1976). In both cases, one individual receives and
works upon the outcome of the other individuals’ work that was
done at a different time. What’s more, in distance collaboration,
it is usual and considered beneficial to have group members
with diverse and specialized knowledge, skills and attitudes
(Blackburn et al., 2003) and group members may use different
technologies in the tasks. Thus, one group member could be the
passive user of the technology actively used by another group
member at a different time and space.
The implementation of the new distance collaboration
technologies may change the way passive users (such as
nurses and patients in health care) perceive the system and
the interactions. This change of perception may shape the
way they interact with each other and lead to unexpected
outcomes. For example, a patient’s perceived trustworthiness
of the physician may be related to the perceived trustworthiness
of the technology being used in a distance care context. If the
perceived trustworthiness of the technology is low, it will
negatively affect the patient’s trust in the physician. This can
lead to undesired results such as low compliance on treatment
plan or change of care provider (Pearson and Raeke, 2000).
To minimize negative outcomes, a deeper understanding of the
role of passive users in distance collaboration is needed.
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Table 1. Physiological measurements used in the current study
Corresponding arousal
SCL
SCR

Data collection
EDA
EDA

HR
HRV in LF band
HRV in HF band

Cardiovascular activity
Cardiovascular activity
Cardiovascular activity

Definition
The average level of EDA
Phasic changes of EDA as measured by the number of
peaks in the EDA signal
The average number of heart beats per minute
The variation of HR in the frequency range of 0.04–0.15 Hz
The variation of HR in the frequency range of 0.15–0.4 Hz

1.3. The current study
In McGrath’s (1984) group task circumplex, there are four
quadrants to categorize group tasks: generating task, choosing
task, negotiation task and executing task. Studies of computermediated collaboration focus on the first three types of tasks
but not the executing task, which includes psychomotor
performance tasks (Baltes et al., 2002). However, emerging
forms of distance collaboration, such as distance surgery, are

Affect arousal system
Effort system
Effort system

categorized as executing tasks. These types of tasks are very
likely to have passive user involvement.
The current study aimed to explore passive users’ perceptions
of the active user and the technology in a psychomotor task in a
distance collaboration context. To understand the passive user’s
experience, both subjective self-report metrics and objective
physiology metrics were used in this study. Passive users’ trust
in technology, trust in active user and perceived active user’s
workload were evaluated through self-report. Physiological
measures, including eye movement, electrodermal activity
(EDA) and cardiovascular activity, were collected to try to
infer the passive user’s psychophysiological status during the
task process. Eye movement data were used in a bottomup fashion (Goldberg et al., 2002; Jacob and Karn, 2003) to
explore the passive user’s attention. Parameters including skin
conductance level (SCL) and skin conductance response (SCR)
were derived from the raw EDA data as indicators of the level
of EDA. Heart rate (HR), heart rate variability (HRV) in low
frequency (LF) band and HRV in high-frequency (HF) band
were derived from the raw cardiovascular activity data. The use
of EDA and cardiovascular activity measurements were guided
by Boucsein and Backs (2000)’ three-arousal model. SCL, SCR
and HR were used for measuring the passive user’s arousal
of the affect arousal system, which is responsible for focusing
attention and generating orienting response. HRV was used for
measuring the passive user’s arousal of the effort system, which
is responsible for inhibiting immediate response behavior to
stimuli and allows central processing of information. Table 1
summarizes the physiological measurements used in this study.
The main research questions included: (i) how does the
passive user perceive the trustworthiness of the technology
and the active user under varied situations? (ii) How does the
passive user evaluate the active user’s state during the task, in
terms of workload? (iii) How do these perceptions relate to
each other? (iv) What are the physiology patterns of the passive
user while observing an invisible active user performing the
task? Specifically, does the passive user have higher arousal
in the affect arousal system and the effort system? Does the
arousal vary according to varied situations? (v) What are the
relationships between the subjective reports and the objective
physiology measurements of the passive user? Specifically,
could one predict a passive user’s subjective experience with
arousal levels of the affect arousal system and the effort system?
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active user’s trust in technology is affected by the presence
of a passive user. In Montague and Xu’s (2012) experimental
study, participants worked in two-person teams consisting of
an active user and a passive user. These teams performed tasks
with a multi-tasking program with varied task difficulty and
technology reliability. In that study, when active users worked
with passive users, active users’ trust in technology was lower
than when they worked alone. In the same study, it was found
that active users calibrate their trust in technology according
to the technological conditions while passive users calibrate
according to technological conditions as well as the observed
interaction between the active user and the technology.
In distance collaboration, the conclusion may be different.
Previous research has identified considerable differences
between face-to-face interaction and distance interaction. In
distance collaboration, there is usually a lack of social
context cues compared with face-to-face collaboration (Sproull
and Kiesler, 1986). These cues include physical appearance,
artifacts and non-verbal behaviors, etc. A system with a different
degree of nonverbal cues present (e.g. video conference versus
teleconference) could lead to different interaction processes
and outcomes (Baltes et al., 2002). For example, changing
from face-to-face communication to email communication in
workplace may lead to more timely and accurately information
exchange but also more misunderstanding and weakened
relationship (O’Kane and Hargie, 2007). Furthermore, different
stakeholders of the system will have different perceptions of the
system and of other system users. For example, in telemedicine,
the patients were found to prefer a more media-rich system
than the physician, since patients perceive conversations about
illness more equivocally (Turner et al., 2003). Current research
provides little insight into passive user’s perspective on distance
collaboration.

system
Affect arousal system
Affect arousal system
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METHOD
Participants

A total number of 38 participants were recruited from an
introduction to human factor course in a large mid-western
university. The participants received extra course credits
for participating in the study. Data from two participants
were excluded from the data set because of instrument
malfunctioning. For the 36 participants who were included in the
data analysis, the mean age was 21 (SD = 2.26), ranging from
19 to 31. The majority of the participants were in the third (50%)
or the fourth (28%) year of college. All the participants were
studying engineering with the majority majoring in industrial
engineering (75%). Nineteen participants (53%) were females,
while the majority of the participants were Caucasians (78%).
Materials

Six video recordings of an active user performing tasks using
multi attribute task battery (MATB) (Comstock and Arnegard,
1992) were used. The active user (i.e. the researcher) performed
the tasks for six 6-min trails in MATB. The processes were
videotaped and these six videos were used as the main material.
The active user in the video performed three tasks in MATB: the
monitoring task, the tracking task and the resource management
task. In the monitoring task, the active user is supposed to
respond to the movements of four dials and the states of two
lights by pushing keys on the keyboard as quickly as possible.
In the tracking task, the active user controls the movement of
a moving target and maintains its position with a joystick. In
the resource management task, the active user controls eight
pumps to manage the fuel level of the system at optimum. The
active user in the videos multitasked on all the three tasks. The
videos were screen recordings, so the participants were able to
see only what was happening on the screen and were not able
to see the user.
2.3.

Experimental design

The experiment used a mixed design with one withinsubject variable and one between-subject variable. These
two independent variables were manipulated according to
the content of the six videos. The variable “technological
conditions” was the within-subject variable. This variable
consisted of three levels, namely normal condition, hard
condition and low reliability condition. There were two videos
for each of the level. In the normal condition, all the three tasks
were in low difficulty level. In the hard condition, the difficulty
level of the monitoring task and resource management task was
increased. Under this condition, more frequent responses were
required in the monitoring task and the target movement in the
tracking task became more unstable and unpredictable. The
demand in the resource management task remained the same
as in the normal condition. In the low reliability condition, the

2.4.

Measures

Subjective measurements used in this experiment included trust
in technology (Jian et al., 2000), trust in teammate (Mayer and
Davis, 1999; Schoorman et al., 1996) and workload (Hart and
Staveland, 1988).
Physiological measures included eye movement, EDA and
cardiovascular activity (in terms of electrocardiogram (ECG)).
Eye movements of the participants were tracked using a Tobii
X60 standalone eye tracker and analyzed with the Tobii Studio
software (version 3.0). Areas of interest (AOIs) were defined on
the screen statically where possible active user or technology
error could happen. AOIs included the dials and lights in the
monitoring task panel, the tracking task panel and the pumps
in the resource management panel (see Fig. 2). AOIs were
also defined using time references—from the occurrence of
an error to the time the same error was fixed. An error in the
monitoring task could be an abnormality in the lights or dials,
and is fixed after the active user presses the corresponding key
to respond to it. An error in the tracking task occurs when the
moving target moves out of the marked rectangle area until
the active user moves it back within that area. An error in the
resource management task could be a malfunction of any of
the pumps. A fixation would be recorded if the gaze orientation
of the participant hits the AOI for a minimum of 100 ms. Two
parameters were derived from eye tracking: fixation frequency,
which is the number of errors fixated by the participant; and
fixation period, which is the total amount of time the participant
fixated at the errors in a particular task in the video.
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2.2.

pumps in the resource management task became unstable, such
that they were out of the active user’s control frequently. The
demands in the other two tasks remained the same as in the
normal condition.
The between-subject variable was the performance of the
active user. There were two levels in this variable: high
performance and low performance. This variable was crossed
with technological conditions. So there were three videos,
corresponding to the three technological conditions, recorded
under each performance condition. The performance of the
active user in the high-performance condition was higher than
that in the low-performance condition across the three tasks
and the technological conditions. Specifically, in the lowperformance condition, the reaction time in the monitoring
task was slower and the miss rate was higher; the root mean
square error (which measures the deviation of the target from the
desired position) in the tracking task was higher; the deviation
of the actual fuel level from the optimal level in the resource
management task was higher.
All the participants watched three videos containing the
three levels of technological condition. Half of the participants
watched the high-performance set of videos and the other half
watched the low-performance set of videos. Table 2 summarizes
the experimental design.

5

Working with an Invisible Active User
Table 2. The experimental design of the current study
Technological conditions (within subject)

Active user performance
(between-subject)

High (n = 18)
Low (n = 18)

Normal
Video 1
Video 4

Hard
Video 2
Video 5

Low reliability
Video 3
Video 6

EDA and ECG were recorded using a Biopac MP100
Data Acquisition system and the corresponding Acqknowledge
software (version 3.7.3). SCL and nonspecific SCRs were
derived from the EDA recordings. Average HR, power of LF
band of HRV and power of HF band of HRV were calculated
from the ECGs. Specifically, LF was defined as the frequency
range of 0.04–0.15 Hz and HF was defined as the range of 0.15–
0.4 Hz. Program Kubios HRV (Tarvainen et al., 2009) was used
for the calculation of HRV with fast fourier transform spectrum
analysis.
2.5.

Procedure

Upon arrival, the participants were asked to provide informed
consent. Next, a 6-min baseline measure for EDA and
cardiovascular activity was collected. During the baseline
measure, the participants were instructed to relax and sit
still with their eyes open. After the baseline physiology
measurement, written and oral instructions about MATB were
provided to the participants. The participants were informed

that they were going to watch three videos about a same
trained active user perform tasks with MATB in three different
situations, where the task difficulty and technology reliability
were varied. Also the participants were asked to imagine that
they were teamed up with the active user to perform the task
and the job for the participants was to monitoring how the active
user and the technology were doing during the task.
Three videos, which contained the three technological
conditions, were presented to the participants in three separate
sections. At the beginning of each section, the participants
completed brief eye tracking calibration procedures to ensure
accurate measurement of eye movement. The video was played
after the calibration while physiology measurement devices
recorded simultaneously. The recordings stopped at the end of
the video. A set of surveys were administered to the participants
to evaluate their trust in technology, trust in active user and active
user’s workload. The other two sections would follow the same
procedure. The sequence of presenting the three technological
conditions was counterbalanced across the participants. At the
end of the experiment, all the participants finished a survey

Interacting with Computers, 2013

Downloaded from file:/ at Galter Health Sciences Library on February 7, 2013

Figure 2. The locations of the AOIs are the areas within the bold box.
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Inform
consent

EDA and ECG
baseline
measurement

MATB
instruction

Section 1

Eye tracker
calibration

Video

Workload and
trust survey

Section 2

Eye tracker
calibration

Video

Workload and
trust survey

Section 3

Eye tracker
calibration

Video

Workload and
trust survey

Conclusion

Demographic
information
survey

Debrief
statement

Figure 3. Procedure of the current experiment.

for demographic information. The experimental procedure is
summarized in Fig. 3.

3.
3.1.

Table 3. Correlations between subjective ratings

Trust in technology
Trust in active user
Active user workload

RESULTS
Subjective ratings

All the analyses were completed by fitting a linear mixed
effects (LME) model to the data using R (R Development
Core Team, 2011) with the nlme package (Pinheiro and Bates,
2009). Technological conditions, active user performance and
the interaction between these two variables were input as
fixed effects in the model. In addition, random intercept of
participants was considered.
Significant technological condition effects were found on all
the three subjective measures (trust in technology, F (2.62) =
11.82, p < 0.05; trust in active user, F F (2.62) = 17.00,
p < 0.05; active user’s workload, F (2.62) = 3.26, p < 0.05).
Post hoc comparison for trust in technology showed that the
average rating is lower in the hard condition (t (62) = 3.37,
p < 0.0167) and the low reliability condition (t (62) = 2.83,
p < 0.0167) than in the normal condition. For trust in active
user, ratings in normal condition are higher than in the hard
condition (t (62) = 4.03, p < 0.0167). For active user workload, ratings in the hard condition are higher than in the normal
condition (t (62) = 2.52, p < 0.0167). No significant effect
for the performance term and the interaction term is found for
any of the measures. The results are visualized in Fig. 4.

Trust in
technology
1
0.617a
−0.425a

Trust in
active user
—
1
−0.019

Active user
workload
—
—
1

a Indicates

that the regression slop is significantly different from
zero (p < 0.05).

The correlations among the three measures were examined
using the method proposed by Bland and Altman (1995).
This method evaluates the correlation coefficient using linear
regression and controls the effects of participant, so it is capable
of investigating correlations with repeated measures. The results
are shown in Table 3. Trust in technology is positively correlated
with trust in active user and is also negatively correlated with
active user workload. The correlation between trust in active
user and active user workload is relatively small.
Additional analyses were conducted to explore mediation
effects among these measures. A statistical approach proposed
by Baron and Kenny (1986) was used. A mediation
effect exists, given: (i) the independent variable affects the
potential mediator; (ii) the independent variable affects the
dependent variable and (iii) the potential mediator affects
the independent variable after controlling for the effect of
the independent variable. First, the potential mediation effect
between trust in technology and trust in active user and the
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independent variables was tested. The result from the LME
model suggests that after controlling for the technological
conditions, trust in technology still significantly affects trust in
active user (F (1.63) = 11.16, p < 0.05). Second, active user
workload was also found to mediate the relationship between
trust in technology and the technological condition. The effect
of active user workload on trust in technology is significant
(F (1.63) = 4.27, p < 0.05) after controlling technological
conditions in the LME model. No mediation effect was found
of active user workload on the relationship between trust in
active user and the technological conditions (F (1.63) = 1.00,
p = 0.32).
3.2.

Eye movement

Significant technological condition effect (F (2.62) = 162.00,
p < 0.05) and performance X technological condition effect
(F (2.62) = 22.36, p < 0.05) are found for fixation frequency in
monitoring task (Fig. 5a). Specifically, the most AOI fixations
were recorded in the hard condition. In addition, the number
of AOI fixations in the hard condition is lower in the highperformance condition than in the low-performance condition
(t (62) = 3.73, p < 0.05). This is because fixations tended to be

shorter because of the active user’s shorter reaction time in the
high-performance condition. A similar pattern is observed in
the tracking task (technological condition, F (2.62) = 556.76,
p < 0.05; performance X technological condition, F (2.62) =
141.92, p < 0.05; see Fig. 5b). In addition, there is a significant
performance effect (F (1.31) = 141.78, p < 0.05). Since there is
no AOI defined in the resource management task in the normal
and hard conditions, statistical comparison in this task is not
available.
For fixation period in the monitoring task, technological
conditions and performance effects are significant (technological condition, F (2.62) = 54.73, p < 0.05; performance,
F (1.31) = 22.07, p < 0.05; see Fig. 5c). The fixation period
from the tracking task is similar to that for fixation frequency, all
the three fixed effects being significant (technological condition,
F (2.62) = 183.27, p < 0.05; performance, F (1.31) = 121.85,
p < 0.05; performance X technological condition, F (2.62) =
91.92, p < 0.05); see Fig. 5d).
The eye movement measures were entered into an LME
model to predict subject ratings. Trust in technology is positively
related to fixation period in the tracking task (F (1.60) = 4.72,
p < 0.05), negatively related to fixation frequency in the
tracking task (F (1.60) = 15.01, p < 0.05) and negatively
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Figure 4. The effect of technological condition and active user performance on the subjective ratings.
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Figure 6. The mean value of SCL and HR in the technological conditions compared with the baseline.

related to fixation period in the resource management task
(F (1.60) = 10.23, p < 0.05). However, if technological
condition is also entered into the model as an independent
variable, the significance of the eye movement variables
disappears. So there is no mediation effect from the eye
movement variables on trust in technology.

3.3.

EDA and cardiovascular activity

Compared with the baseline, SCL and HR show significant
changes during the experimental conditions (SCL, F (3.96) =
32.31, p < 0.05; HR, F (3.96) = 3.21, p < 0.05; see Fig. 6).
Specifically, SCLs in all the three technological conditions
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Figure 5. The effect of independent variables on eye movement parameters.
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Task
characteristic

Technology
characteristic

Active User
characteristic

Active user – technology interaction

Perceived
active user’s
workload

Trust in
technology

Trust in
active user

Figure 7. A model proposed on the basis of the results of the experiment.

4.

DISCUSSION

Both trust in technology and trust in active user ratings
varied under the technological conditions and were highly
correlated. This relationship was not found in previous studies
with the active users and passive users who worked faceto-face (Montague and Xu, 2012). In the current study, the
remote scenarios created a deficit of social and contextual cues
(Sproull and Kiesler, 1986), such as appearance and nonverbal
communication from the active user. The passive user evaluates
the active user through the interface of the technology as a
static social context cue and the interaction between the active
user and the technology as a dynamic social context cues. The

short interactive may have also contributed to the unstable trust
in active user rating, since trust develops slower in distance
collaboration than in face-to-face collaboration (Wilson et al.,
2006).
In a previous study, Montague et al. (2010) found that
whether a care provider could use a medical device effectively
could influence a patient’s trust in the care provider as well
as the technology. In this study, the finding about trust in
technology’s mediation effect on the relationship between trust
in active user and the technological conditions further suggests
that the passive users’ evaluations of the active user may be
based on their evaluation of the technology. This could be
an issue in distance collaboration. If there is a lack of social
context cues for the passive user to evaluate the active user,
the passive user’s perceptions of the technology may influence
their assessment of the active user. So a context that creates a
poor relationship might cause user’s negative evaluation of the
information exchanged (Coughlan et al., 2007); on the other
hand, negative evaluation of information could also negatively
affect relationship among the users.
A previous study found that the interaction between the active
user and the technology is one of the main predictors of passive
users’ ratings of trust in the technology (Montague and Xu,
2012). In the current study, the passive user’s evaluation of
the active user’s workload could indicate how the passive user
perceives the active user’s interaction with the technology. High
workload for the active user may be perceived by the passive
user as the technology’s inability to facilitate the active user’s
work. This perception could lower the passive user’s perception
of the technology’s trust worthiness. So the perceived active
user’s workload rating should be predictive of the trust in
technology rating. The correlations found in the results of this
study between active users’ workload and trust in technology,
and the mediation effect of active users’ workload on trust in
technology and the technological conditions are consistent with
this argument.
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are higher than the baseline (normal condition, t (96) = 8.52,
p < 0.05; hard condition, t (96) = 8.03, p < 0.05; low reliability
condition, t (96) = 7.42, p < 0.05). HRs in all the three
technological conditions are lower than the baseline (normal
condition, t (96) = 2.02, p < 0.05; hard condition, t (96) = 3.02,
p < 0.05; low reliability condition, t (96) = 2.00, p < 0.05).
To test whether the arousal levels varied under different
technological conditions, EDA and cardiovascular activity
variables were analyzed in LME models with technological
condition, performance and performance X technological
conditions interaction as fixed effects and random intercept for
participants. No significant fixed effect was found for any of
the parameters (including SCR, SCL, HR, LF of HRV and HF
of HRV). So the participants’ physiological arousal level did
not have significant difference under the three technological
conditions.
To answer research question five, the EDA and GSR measures
were entered into an LME model to predict the subjective
ratings. None of these measures significantly predicted the
ratings. Thus, no correlation was found between these measures
and the subjective ratings.
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5.

CONCLUSION

This experimental study investigated passive users in distance
collaboration in a psychomotor task. Without visual cues of and
communication with the active user, the passive user’s perceived
trustworthiness about the active user and the technology varied
under different conditions of technology use, in terms of task
difficulty and system reliability. Passive users’ trust in the active
user is positively correlated with their trust in the technology
being used. On the basis of the results of the experiment, a
model of passive users’ perceptions about the technology and
their perception of the active user in distance collaboration was
proposed. Future research should further validate this model
and test its generalizability.
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