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Abstract. The advancement of recent technology for conducting research
helped researcher in many ways such as collaborate in real time, sharing
knowledge, accessing unlimited resources of information and produce better
research outcomes. However, the advantage of this technology can only be
achieved if the researcher participates in e-collaboration. This paper discusses the
instrument to examine researcher’s participation in e-collaboration. The frame-
work for collaborative technologies was used to develop the instrument. This
study was conducted by using a questionnaire survey method. The instrument
then tested by using sample of 50 researchers from five research universities in
Malaysia, which are UTM, UKM, UM, USM and UPM. The respondents who
took part in the survey were lecturer, postgraduate student, research assistant and
research fellow who had experience in using e-collaboration tool in conducting
their research activities. Smart PLS software was used to evaluate the instrument
validity and reliability, and the report shows that all instrument used are
acceptable. The final instrument contains of 34 items measurement scales.
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1 Introduction

E-collaboration allows team members to interact virtually to work in the research
projects. E-collaboration tools advantages help researchers in many ways such as
increase communication, expand the size of the group and provide a new improved
methods of communication for team member to easily share and access shared infor-
mation [1]. Beside that, by using e-collaboration, researchers can also produce better
research outcomes and increase the productivity of their research. However, based on
Mendeley analysis report, the pattern of the users group shows that not all researchers
participate in e-collaboration [2, 3]. Many of researchers prefer to work independently
in their research group without involving others. Some of the researchers also face
problems in dealing with team members who did not commit themselves to complete
the team task because of their priority on their own task. This situation will cause
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problems if team members have a different goal and opinion in completing their
research project. Researchers can only derive scientific advantage from their partici-
pation in e-collaboration only if they work together with team members in achieving
their common goal or shared task. Therefore, to further understand the real researcher’s
participation problem in e-collaboration, this paper will investigate the answer to the
following questions:

1. How to develop an instrument that suitable to understand the participation of
academic researchers in e-collaboration?

2. How to validate the instrument?

2 Literature Review

Influence factors of online participation in e-collaboration can give impact in providing
better learning outcomes. The examples of online participation are seconds spent
viewing content pages and number of written posts. Collaboration is most successful in
an online environment when the user feels that they have participated effectively in the
system or tool. In e-collaboration, the sense of “joint enterprise” is very important and
should be fostered within team members. However, many of the researchers using
e-collaboration prefer to work individually in their task without sharing much infor-
mation about their work progress to others. Less interaction happens between team
members because they think that they can work on their part without any help from
other team member [4]. They may engage in some collaborative processes but they
work individually for most of the time. The process of achieving goal is not fully
shared by all team members. The participation of researchers in e-collaboration will
differ depending on the degree to which team members share their goals, processes and
outcome [5].

Collaboration is characterized by sharing in all of the dimensions involved; people
share the processes, as well as the goals and outcomes of their work [5]. A conceptual
framework for examining collaborative work with groupware technologies consist of
four input factors, process variables, and outcome variables [6]. Input factors consists
of individual and group characteristic, task characteristic, situational characteristic and
technology characteristic [6]. While the process variable is a set of indices that reflects
the patterns of activity that occur during collaborative work such as shared knowledge
and amount of participation [6]. This study identifies the participation factors based on
the reviewed theories and model of e-collaboration. The factors were identified using
collaboration technologies input factors. The identified factors were superior influence,
peer support, moral trust, self-motivation, collaboration technology experience, task
interdependence, awareness, cooperation and social presence.
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3 Methodology

In this study, initial instrument was tested by using data from 50 respondents, which are
researchers from five research universities. Five research universities selected are
UTM, UKM, UM, USM and UPM. Survey was distributed to the researchers that have
prior experience in using e-collaboration tools that include lecturer, research fellow,
research assistant, PhD student and master student. Smart PLS software was used to
validate the instrument.

4 Instrument Development

The model in Fig. 1 describes the relationships between variables and the constructs to
be measured. This model consists of 12 constructs that need to be measured. This study
use multi-item scale to easure the concept of each constructs. Figure 1 depicts the
illustration of the relationship of each construct along with their items. All constructs
have reflective measurement model as indicated by the arrows. The indicators used to
measure the constructs are listed in the Table 2.

Fig. 1. Participation model for e–collaboration.
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This study adapted and modified some indicators from previous studies to measure
the constructs from the models. The indicators are identified based on the definition of
the constructs (refer Table 1).

Table 1. Constructs definition

Constructs Definition Ref.

Self Motivation (SM) Team member’s ability to share or obtained
knowledge based on their interest without involving
pressure from others

[7, 8]

Reliance (RE) Team member’s feeling towards their responsibility
that they can rely on others

[9]

Collaboration
Technology Experience
(CTE)

Team member’s ability in using specific type of
technology

[10]

Trust (TR) Team member’s action and commitments toward
other and the actions in favor of a desired research
outcomes

[11, 12]

Peer Support (PS) Team member’s help and support to others to share
their experience and knowledge

[13, 14]

Superior Influence (SI) Team member’s belief on importance of their
superior opinion that they should use e-collaboration
tools

[15]

Task Interdependence
(TI)

Research group needs towards support and
information from others to complete their research
work

[16]

Social Presence (SP) Technology’s ability to transfer non-verbal signals
(e.g., gestures and facial expression) and non-word
signals (e.g., voice inflection)

[17]

Awareness (AW) Team member’s awareness about what information is
being shared among them and also what others can
see about their behavior

[18]

Cooperation (CP) It is the joint operation of members of the group
within shared workspace for completing tasks
including building, refining, manipulating shared
objects. For examples to decide team member’s role,
sharing resources and planning activities

[19]

Participation in
e-Collaboration (PIE)

A process that helps team members interacts, share
knowledge and working together to achieve a
common goal

[20, 21]

Research Performance
(RP)

Team member’s performance, which includes
expressions of creativity, originality, and facts
discovery

[22]

Satisfaction With
Research Output (SA)

Team member’s desire and expectation from the
research output

[22]
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Table 2. Indicator for each construct

Factor Item Indicator (revised item) Ref.

Self Motivation SM1 I like to help my research team [21]
SM2 I know that other members in the research team

will help me so it’s fair to help them
[21]

Reliance RE1 I feel comfortable counting on research team to
do their part

[9]

RE2 I was not bothered by the need to rely on
research team

[9]

RE3 I feel comfortable trusting research team to
handle their tasks

[9]

Collaboration
Technology
Experience

CTE1 I have a good experience in using messaging
tools

[17]

CTE2 I have a good experience in using audio
conferencing

[17]

CTE3 I have a good experience in using video
conferencing

[17]

CTE4 I have a good experience in using technologies
similar to collaboration tools

[17]

Trust TR1 Trusting my research team helps me to make a
mutual understanding in order to achieve the
goal of research

[22]

TR2 I believe my research team is willing to share
research information with each other

[22]

TR3 I believe that resources and data shared by our
research team are accurate

[22]

Peer Support PS1 My research team support creative and higher
order of thinking for the progress of the research

[22]

PS2 My research team helps each other to refine
research questions and research design in order
to improve the quality of the research

[22]

PS3 My research team encourages each other to share
solutions to work related problems

[23]

Superior Influence SP1 I believe that top management would like me to
use e-collaboration tools to conduct research
with my research team

[17]

SP2 My supervisor suggests that I use e-collaboration
tools to conduct research with my research team

[17]

SP3 There is pressure from the organization to use e-
collaboration tools to conduct research with my
research team

[17]

Task
Interdependencies

TI1 The results of my research work are dependent
on the efforts of people from my research team

[24, 25]

TI2 My research work often involves using
knowledge or information from my research
team

[24, 25]

(continued)
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Table 2. (continued)

Factor Item Indicator (revised item) Ref.

TI3 My research work requires frequent coordination
with my research team

[25]

Social Presence SP1 Using e-collaboration tools to interact with
research team creates a warm environment for
communication

[17]

SP2 Using e-collaboration tools to interact with
research team creates a sociable environment for
communication

[17]

SP3 Using e-collaboration tools to interact with
research team creates a personal environment for
communication

[17]

Awareness AW1 I feel that I control the availability and work
progress information I am broadcasting to others

[18]

AW2 I provide rich enough information for my
research team to understand my availability and
work progress status well

[18]

AW3 I feel that people are well informed about my
availability and work progress status

[18]

Cooperation CP1 I could easily create the shared document [26]
CP2 I could easily refine the shared document [26]
CP3 I could easily manipulate the shared document [26]
CP4 I had access to the information needed to operate

together
[26]

Participation in e-
collaboration

PIE1 I am participating in e-collaboration to contribute
to pool of information

[21]

PIE2 I am participating in e-collaboration to contribute
my knowledge

[21]

PIE3 I am participating in e-collaboration to contribute
my idea

[21]

Research
Performance

RP1 I achieve good research results with the efforts of
our research team

[22]

RP2 I critically analyze my assigned task and perform
accordingly in order to achieve good research
findings

[22]

RP3 I achieve good publication through our research
results

[22]

Satisfaction with
research output

SA1 I am satisfied with the research results achieved
by our research team

[22]

SA2 I am satisfied with the publication derived from
our research results

[22]

SA3 I am satisfied with the empirical data derived
from our research results

[22]
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5 Instrument Validation

This section consists of discussion of the instrument validation. The evaluations for the
measurement model are as follows:

i. Internal consistency

Cronbach’s Alpha value shows the reliability based on the inter correlations of the
indicator variables. Values of 0.60 to 0.70 are acceptable [27].

ii. Convergent validity

It is the extent to which a measure correlates positively with alternative measures of
the same constructs. The value of outer loading should be 0.708 or higher while outer
loadings with value 0.40 and 0.70 should be considered for removal if deleting the
indicator changes composite reliability value (or AVE) to increase. Indicators with
value below 0.40 should be eliminated from the model [27] (Table 3).

The next measure of convergent validity is AVE, and the value should be 0.50 or
above. While, AVE with value 0.50 and below shows that more inaccuracy in the items
[27]. According to the results for the outer loadings in Table 4, all items have loadings
more that 0.70, which are all items are acceptable. For this measurement model, the
AVE values are above 0.50, thus show that all constructs are valid.

Table 3. Construct reliability and validity

Cronbach’s
Alpha

Composite
reliability

Average Variance
Extracted (AVE)

AW 0.821 0.893 0.736
CP 0.925 0.945 0.812
CTE 0.812 0.872 0.630
PIE 0.875 0.923 0.801
PS 0.937 0.960 0.888
RP 0.845 0.904 0.758
SA 0.948 0.967 0.907
SI 0.821 0.894 0.740
SM 0.901 0.953 0.910
SP 0.880 0.925 0.804
TI 0.852 0.906 0.762
TR 0.801 0.885 0.721
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iii. Discriminant validity

This evaluation is to validate that the constructs are distinctive and not redundant.
Cross loading and Fornell-Larcker’s criterion are the measures used for discriminant
validity. Table 5 illustrates the result for cross loadings. The indicator’s outer loading
must be higher than its loading on other constructs [27].

While in Fornell-Larcker’s criterion, the square root of AVE is compared with the
latent variable correlations. The value should be higher than any other constructs. In
Table 6 shows that each value is higher than any other constructs. Therefore, the
instrument is valid.

Table 4. Indicators outer loading.

Items Outer loading Items Outer loading

AW1 0.850 SA1 0.911
AW2 0.900 SA2 0.964
AW3 0.823 SA3 0.981
CP1 0.910 SI1 0.912
CP2 0.864 SI2 0.921
CP3 0.938 SI3 0.735
CP4 0.892 SM1 0.956
CTE1 0.776 SM2 0.952
CTE2 0.778 SP1 0.936
CTE3 0.779 SP2 0.946
CTE4 0.841 SP3 0.802
PIE1 0.925 TI1 0.887
PIE2 0.901 TI2 0.895
PIE3 0.858 TI3 0.836
PS1 0.955 TR1 0.737
PS2 0.938 TR2 0.917
PS3 0.934 TR3 0.881
RP1 0.891
RP2 0.847
RP3 0.874
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Table 5. Cross loadings.

Table 6. Fornell-Larcker’s criterion.
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6 Conclusion

For future study, the instrument developed can be used for survey with larger sample
size. Besides, this study was conducted with the samples from five research university
in Malaysia. The research can also be extend by using sample from other university in
Malaysia which their researchers may have different patterns of participation in using e-
collaboration tools compared to the existing sample.
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