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ABSTRACT
Organizations have shown a significant interest in the adoption of emerging social technologies to support 
communication and collaboration needs of their Distributed Agile or Adaptive Development Environment 
(DADE). However, the challenge is how best to assess contemporary social technologies for supporting 
communication and collaboration in the DADE. Here, a communication technology assessment tool, called 
CTAT, is developed as a part of the Adaptive Enterprise Service System (AESS) toolkit by using the design 
research approach. This paper presents the evaluation of the CTAT construct through its use in the assessment 
of three social technologies within the context of a DADE. The results of this evaluation indicate that CTAT 
is shown to be useful, for example, when assessing a particular social technology for a specific DADE com-
munication and collaboration context. The CTAT is intended to be used by senior developers for assessing 
social technologies for their DADE context.
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1. INTRODUCTION

Distributed agile or adaptive development en-
vironment (DADE) (Kircher et al. 2001; Poole 
2004; Sureshchandra and Shrinivasavadhani 
2008) is a combination of both agile (Agile 
Manifesto 2001) and geographically distrib-
uted software development (SD) environments 
(Prikladnicki et al 2003; Lehtonen 2009). Agile 
SD teams rely on active and frequent com-
munication and collaboration for increasing 
throughput (Noor et al. 2008). Communication 
among geographically dispersed agile teams 
and stakeholders is one of the key concerns 

of the DADE (Babar et al. 2006). Agile SD 
teams working in the multi-site distributed 
development environment require the support 
of communication and collaboration technolo-
gies (Malone and Crowston 1994; Espinosa and 
Carmel 2003; Kock 2005; Babar et al. 2007) for 
effective information and knowledge sharing 
(Kock 2008; Ackerman et al. 2013). The use of 
the appropriate communication and collabora-
tion software technology (Kock 2010) would 
help to source, integrate and analyze information 
and knowledge from dispersed locations, which 
may enhance the agile SD team productivity 
(Schummer and Schummer 2001; Kircher et 

DOI: 10.4018/ijec.2015010104



Copyright © 2015, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

58   International Journal of e-Collaboration, 11(1), 57-76, January-March 2015

al. 2001; Herbsleb and Mockus 2003; DeLuca 
et al. 2006).

There are a number of emerging social 
technologies (e.g. Chatter, Skype, HipChat, 
Twitter, and Yammer) that claim to support 
communication and collaboration needs of a 
DADE. However, these emerging online social 
technologies (Franchi et al. 2013) present both 
challenges and opportunities for the DADE 
organizations. Academic research is needed 
to develop new vendor independent social 
technology assessment artifacts or tools for 
assessing these emerging social technologies 
that claim to support DADE communication 
needs. This draws our attention to the following 
key research question.

How best to assess as which of the social 
technologies really have the capability to sup-
port effective communication and collaboration 
in DADE?

In on our on-going research, we have de-
veloped an adaptive enterprise service system 
(AESS) toolkit. This toolkit provides a set of 
tools for facilitating the technology-enabled 
enterprise transformation in the modern context. 
The overall aim of this toolkit (Gill 2013) is to 
support the assessment and adoption of emerg-
ing technologies (e.g. cloud, social media) for 
enterprise transformation or adaptation. This 
toolkit includes a communication technology 
assessment tool (CTAT) to assist in the assess-
ment of emerging social technologies from the 
five key perspectives: (1) capability, (2) quality, 
(3) constraint, (4) risk, and (5) business value. 
The CTAT has been developed by using the 
design research (DR) method (Hevner et al. 
2004). In the development phase of the DR 
research method, the construct of the CTAT was 
developed based on the analysis of the recent 
literature and face-to-face qualitative interviews 
of forty senior developers. The CTAT construct 
was then reported in (Gill and Bunker 2013). 
In the evaluation phase of the DR method, the 
consolidated final version of the CTAT is evalu-
ated in detail by using it in the assessment of 
three well-known social communication tools: 
HipChat, Skype and Chatter. This paper presents 
the evaluation results of the CTAT.

This paper is organized as follows. Firstly, 
it provides the research context. Secondly, it 
provides an overview of the research method. 
Thirdly, it summarizes the consolidated final 
version of the CTAT based on Gill and Bunker 
(2013). Fourthly, it presents the CTAT evalu-
ation results. Finally, it discusses the research 
results, limitations, contributions, and future 
research endeavors.

2. RESEARCH CONTEXT

DADE is a multi-dimensional social system, 
which can be supported by emerging social com-
munication technologies. DADE organizations 
need to assess these emerging social technolo-
gies for making informed social technology 
adoption strategies and decisions. In order to 
address this emerging need, the novel construct 
of the CTAT (Gill and Bunker 2013) has been 
developed as a part of the larger AESS toolkit 
(Assessment - Figure 1). The CTAT can be used 
for the assessment of social tools for a specific 
DADE. The AESS toolkit builds on the exten-
sive multi-disciplinary action-design research 
in the well-known disciplines of enterprise 
requirements, strategy, architecture, service, and 
project management. The AESS toolkit provides 
a number of tools to assist in the assessment, 
establishment, management, and transforma-
tion of a DADE. The AESS toolkit uses the 
system of systems (Maier 1998), agility (Qumer 
and Henderson-Sellers 2008a, b), and service 
science (Spohrer and Kwan 2009) theories to 
describe the modern DADE as an “adaptive 
enterprise service system” (Gill 2013).

The AESS toolkit has two main layers: (see 
Figure 1) inner layer and outer layer. The inner 
layer assists in defining, operating, managing 
and supporting the complex DADE. The defin-
ing capability defines the DADE architecture 
context and vision. The operating capability 
describes the DADE in terms of its interaction 
architecture, business architecture, information 
architecture, social architecture, IT architecture 
and facility architecture. The managing capa-
bility is a set of integrated capabilities (e.g. 
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enterprise strategy, architecture, project, service 
and requirements management) for managing 
the DADE. The supporting capability is a set of 
integrated capabilities (e.g. enterprise operating 
model, supply chain, intelligence, asset library, 
and method engineering) for supporting the 
other DADE capabilities. The outer layer pres-
ents the five adapting capabilities (e.g. context 
awareness, assessment, rationalization, realiza-
tion, and unrealisation) to guide the continuous 
adaptation of the DADE in response to internal 
and external changes. The outer layer enables 
the DADE adaptation through the assessment 
and adoption of emerging technologies. This 
paper is focused on the assessment capability 
of the AESS toolkit, which includes the CTAT. 
The detailed discussion of the AESS toolkit 
is beyond the scope of this paper. However, a 
detailed description of the AESS toolkit can be 
found in (Gill 2012; Gill 2013).

The CTAT, as a part of the assessment 
capability of the AESS toolkit (see Figure 1), 

provides a practical support for assessing the 
emerging social communication and collabora-
tion technologies from capability, constraint, 
quality, risk, and business value perspec-
tives. The context capability scans and senses 
changes (e.g. emerging social technologies) 
through human and non-human agents (e.g. 
market research reports, trends). It then sends 
a change assessment request to the assessment 
capability (e.g. a request to assess the social 
technology within the context of DADE). The 
assessment capability assesses the changes (e.g. 
social technologies) in the context of DADE 
by using the CTAT. The assessment capability 
then sends the communication technology as-
sessment report to the context capability. The 
assessment report results may trigger rational-
ization (e.g. identify the individual business 
area or service where social communication 
technology would be appropriate to adopt) and 
realization capabilities (e.g. proceed with the 
actual adoption of the social technology). The 

Figure 1. The adaptive enterprise service system toolkit – context diagram (Gill 2013)
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realization capability may trigger the creation 
of new projects or programme of works for 
managing the adoption of social technology. 
The assessment report results may also trigger 
unrealisation capability, which may defer the 
social communication technology adoption 
opportunity for the time being.

The CTAT has been developed based on 
the extensive literature review and qualitative 
empirical study involving forty senior devel-
opers from thirty one Australian organizations 
(Gill and Bunker 2013). The CTAT, as a part of 
the AESS toolkit (Figure 1 – Context Diagram), 
provides an assessment index to assist in the 
assessment of social technologies in the DADE 
context. The scope of this paper is limited to 
the evaluation of the CTAT construct.

3. RESEARCH METHOD

The CTAT has been developed by using the 
design research (DR) paradigm (Hevner et 
al. 2004). DR is an appropriate approach to 
developing and evaluating the novel artefacts. 
It has been suggested (Peffers et al. 2006) that 
DR approach is a way to link research and 
practice. DR, as a constructive research process, 
assists in the development and evaluation of 
the novel artefacts. We can classify an artefact 
as a construct, model, method or instantiation 
(March and Smith 1995; Hevner et al. 2004). 
A construct is a conceptual expression of a 
problem. A model describes the relationships 
between the constructs. A method is a kind of 
an algorithm or a set of practices. Instantiation 
refers to the realization of an artifact in a par-
ticular environment or real context. According 
to the philosophy of technology (Tondl 1974), 
an artifact can be classified as a tool, machine 
or automation. A tool is an artifact where a 
human is a source of energy and control. A 
machine is an artifact where a human is a source 
of control. An automaton is an artifact where 
both a human and artifact share the control. 
The scope of this study was to develop and 
evaluate the CTAT. The CTAT is classified as 
a “Tool” artifact according to the philosophy 
of technology (Tondl 1974). Therefore, a DR 

method was found to be appropriate and was 
applied to this research to develop the CTAT 
artifact. The development and evaluation of 
an artefact are complex processes and include 
a number of stages (Osterle et al. 2010). The 
following six DR process steps were adopted 
(Peffers et al. 2006) for the development and 
evaluation of the CTAT.

•	 Step 1: Identified the research problem 
and motivation based on the initial litera-
ture review;

•	 Step 2: Identified the research objectives;
•	 Step 3: Developed the initial conceptual 

construct of the CTAT based on the litera-
ture analysis;

•	 Step 4: Developed the CTAT based on the 
qualitative empirical study and published 
in Gill and Bunker (2013);

•	 Step 5: Consolidated the CTAT construct; 
and

•	 Step 6: Evaluated the CTAT construct by 
using it in assessing the emerging social 
communication technologies.

Firstly, based on the initial literature review, 
the research problem and motivation were iden-
tified (Step 1). Secondly, the objectives of the 
proposed solution CTAT were identified (Step 
2). Thirdly, based on the review of the existing 
literature, initial communication technology as-
sessment areas (categories), assessment factors 
(sub-categories), and their relationships were 
identified and labeled e.g. development of the 
initial conceptual construct of the CTAT (Step 
3). Fourthly, these identified initial assessment 
areas (categories) and assessment factors (sub-
categories) of the CTAT were used as a lens to 
obtain feedback from forty senior developers 
from Australia via face-to-face open-ended 
qualitative interviews. These forty senior de-
velopers’ interviews were analyzed by using 
the qualitative analysis aspects of the grounded 
theory approach (Glaser 1978). Finally, the 
CTAT has been developed based on the litera-
ture review and senior developers’ interview 
results. The CTAT, as an output from the DR 
process, was then reported in Gill and Bunker 
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(2013). This paper focuses on the evaluation 
of the CTAT.

There are a number of mechanisms that can 
be used to evaluate the CTAT. One way to do is 
to evaluate the DR output from its usefulness 
perspective, which is appropriate for the tool 
type artifacts – such as CTAT. The usefulness 
of the developed artifact (e.g. CTAT) is the 
“degree to which an artifact contributes to the 
achievement of a results, at a level broader than 
the artifact itself; this measure is applicable to 
the tools” (Carvalho 2012). The ultimate objec-
tive of the CTAT usefulness test is to identify 
the gaps or omissions in the CTAT. Bucher et 
al. (2006) suggested a coverage analysis ap-
proach to identify the gaps in the artifact. This 
paper adopts the coverage analysis technique 
from The Open Group Architecture Framework 
(Harrison 2011) in order to identify the gaps 
in the CTAT. The CTAT coverage analysis test 
was performed by using it in assessing three 
well-known social communication and collabo-
ration tools (e.g. HipChat, Skype and Chatter) 
in the DADE context. The coverage analysis 
test helped us in identifying whether the CTAT 
provides sufficient coverage or number of as-
sessment categories and factors for assessing 
the communication technologies for a DADE. 
The CTAT description and evaluation results 
are reported in the following sections.

4. THE CTAT

As discussed earlier, the construct of the CTAT 
was developed based on the extensive literature 
review and qualitative empirical study (e.g. forty 
developers’ interviews). The detailed literature 
review, interview study results, and the resultant 
CTAT construct have been discussed in detail in 
Gill and Bunker (2013). This section presents 
an overview of the five consolidated assess-
ment areas (capability, quality, constraint, risk 
and business value) and underlying forty seven 
assessment factors of the CTAT construct based 
on Gill and Bunker (2013) (see Tables 1-5).

The capability assessment area (Venkatesh 
and Davis 1996; Denis and Valacich 1999; 

Wiredu 2005; Ambler 2009; Gill and Bunker 
2013) refers to the social technology features 
(functional aspects) that may support DADE 
communication and collaboration. This assess-
ment area contains twenty five consolidated as-
sessment factors (see Table 1). These factors can 
be used for performing the vendor independent 
assessment of a particular social technology 
capability for a specific DADE communication 
and collaboration context. Organizations may 
add additional capability assessment factors 
suitable to their local context.

The quality assessment area (Venkatesh 
and Davis 1996; DeLone and McLean 2002; 
Wiredu 2005; Ambler 2009; Gill and Bunker 
2013) refers to the quality (non-functional) as-
pects of the social technologies. This assessment 
area contains seven key assessment factors (see 
Table 2). These factors can be used for assess-
ing the quality of a specific social technology 
for a specific DADE communication context. 
Organizations may include additional quality 
assessment factors suitable to their local context.

The constraint assessment area (Daft and 
Lengel 1986; Wiredu 2005; Gill and Bunker 
2013) refers to the social technology specific 
restrictions in the context of a DADE. The con-
strain assessment area contains two assessment 
factors (see Table 3). These factors can be used 
for assessing the constraints of a specific social 
technology for a specific DADE communica-
tion context. Organizations may add additional 
constraint assessment factors suitable to their 
local context.

The risk assessment area (Herbsleb and 
Moitra 2001; Ralyte et al. 2008; Persson et 
al. 2009; Gill and Bunker 2013) refers to the 
social technology specific risks in the context 
of a DADE. The risk assessment area contains 
only one key risk assessment factor (see Table 
4) that can be used along with other traditional 
assessment factors for assessing the risk of 
losing communication and information when 
using a specific social technology for a specific 
DADE communication context. Organizations 
may add additional risk related assessment 
factors suitable to their local context.
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The business value assessment area (Da-
vis 1989; Green et. al 2010; Gill and Bunker 
2013) refers to the value contribution that can 
be expected from a specific social technology 
in the context of DADE communication and 
collaboration. The business value assessment 

area contains twelve key assessment factors 
(see Table 5). These factors can be used for 
assessing the value contribution of a specific 
social technology for achieving the DADE com-
munication and collaboration strategic goals. 
This draws our attention to the DADE and social 

Table 1. Capability assessment factors 

Ref. Capability Description

1 Record Formal Communication Does it support capturing formal communication (e.g. files or documents, 
links, records)?

2 Record informal Communication Does it support recording informal communication (e.g. conversation)?

3 Manage Communication Templates Does it support communication template management (e.g. email templates)?

4 Support Communication Version Control Does it support managing the different versions of the communication artefacts 
in a distributed development environment (e.g. check in and checkout files 
with different versions)?

5 View Prior Recorded Communication Does it support viewing the communication history (e.g. view the recorded 
communication)?

6 Coordinate Communication Does it allow managers or team leads to coordinate communication, which 
is required to guide the discussions in a group of geographically distributed 
developers (e.g. groups)?

7 Facilitate Project Monitoring Does it support project monitoring (e.g. monitor team communication and tasks)?

8 Facilitate Project Management Does it support project management (e.g. manage team communication and tasks)?

9 Find Developers for Collaboration Does it support finding the developers for a potential collaboration (e.g. locate 
developer with specific skills)?

10 Support Searching Does it support searching things of interest (e.g. file, group)?

11 Support Communication Traceability Does it support communication history tracking (e.g. book marks, trace 
communication attached to file or record or people)?

12 Support Information Sharing Does it support information sharing (e.g. link, file sharing within group, profile)?

13 Support Communication Structuring Does it support communication structuring (categories, index and cross-link)?

14 Manage Communication Workflow Does it support communication workflow management (e.g. set notifications)?

15 Generate Automatic Follow Up Communication Does it support automatic follow up communication (e.g. automated time based 
communication workflow)?

16 Follow Communication Does it support following the communication items and people (e.g. follow 
developer, follow records, and follow groups)?

17 Enable Communication Governance Does it support communication governance process?

18 Manage Communication Group Does it support creating and managing the communication groups? (e.g. private 
groups, public groups)?

19 Enable Interactive Modelling Does it support real-time interactive modelling? (e.g. data model)?

20 Manage Changes to Communication Artefacts Does it support real-time change management of communication artefacts? 
(e.g. different version of the data model)?

21 Support Integration Does it support integration with project knowledgebase and development 
environment?

22 Support Multimode Does it support multiple usage modes (e.g. desktop, online)?

23 Support Multichannel Does it support multichannel communication needs?

24 Manage Access Control Does it support managing access to shared communication?

25 Manage Backup Does it support taking communication data backups?
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Table 2. Quality assessment factors 

Ref. Quality Description

1 Reliable Is it reliable?

2 Simple Is it simple?

3 Easy Is it easy to use?

4 Scalable Is it saleable for managing different sizes of projects and teams?

5 Secure Does it support secure communication?

6 Real-time Does it support real-time communication?

7 Interoperability Does it support communication interoperability via standardization?

Table 3. Constraint assessment factors 

Ref. Constraint Description

1 Capacity What are its constraints related to its capacity to support multiple communication cues (e.g. body 
language, voice tone, inflection, natural language)?

2 Affordance Could it be used in multiple ways to allow an individual or teams to effectively communicate (e.g. 
usability constraint)?

Table 4. Risk assessment factor 

Ref. Risk Description

1 Loss of Communication What is the risk of losing communication and information?

Table 5. Business value assessment factor 

Ref. Value Description

1 Save Time Does it help saving time?

2 Reduced Effort Does it help reducing unnecessary efforts?

3 Reduce Documentation Does it support avoiding unnecessary documentation?

4 Reduced Risks Does it support reducing communication risks?

5 Prove Quality of Work Does it support proving the quality of work (e.g. communication as an 
evidence for testifying the work i.e. file shared, edited, and viewed)?

6 Resolve Conflicts Does it support resolving conflicts?

7 Improve Time to Market Does it support improving the service or product time to market?

8 Enhance Coordination Does it support enhancing effective coordination?

9 Enhance Knowledge Sharing Does it support enhancing knowledge sharing?

10 Reduce Ambiguity Does it support reducing communication ambiguity?

11 Single Source of Truth Does it support providing a single source of truth?

12 Train Newly Inducted Staff Members Does it support training a newly inducted staff members through the use 
of prior communication logs?
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technology alignment concept. Organizations 
may add additional business value related as-
sessment factors suitable to their local context.

This research would continue to investigate 
and extend the identified list of assessment 
areas and factors. The CTAT evaluation, which 
is presented within this paper, would help us 
to identify the new assessment categories and 
factors for the CTAT. The five key assessment 
areas (categories) and forty-seven assessment 
factors (sub-categories) have been configured 
into a CTAT assessment index. The CTAT 
assessment index has been implemented as 
a software application by using the force.
com cloud application development platform 
(Salesforce 2008). This software has been 
developed to provide a practical software tool 
based support and contribution to industry (see 
Figures 2 and 3). Figure 2 describes the overall 
architecture of the CTAT software. The CTAT 
architecture has four main components: user 
interface, assessment processor and repository 
(information and metadata objects manage-
ment) (see Figure 2). The CTAT user interface 
can be accessed by developers via the Internet 
browser for performing the assessment of a 
particular communication technology for a 
DADE. The assessment processor component 
of the CTAT contains assessment logic. The 
actual assessment instances and related assess-
ment information are stored and managed in the 
assessment repository.

Figure 3 shows the key user interface 
components of the CTAT software that imple-
ment the CTAT software architecture (see 
Figure 2). The technology tab of the software 
is used to capture the information about social 
technologies. The assessment index tab of the 
CTAT is used to manage the list of assessment 
areas and related factors (see Tables 1-5). The 
actual assessment instances are initiated via 
the assessment tab. The assessment tab allows 
capturing assessment instance details for each 
social technology by using the assessment cat-
egories and factors from the assessment index. 
The social technology assessment information 
can be shared with other developers working 

in geographically dispersed locations via a 
web browser. The purpose of this paper is to 
present the evaluation of the CTAT assessment 
categories and factors (main novel contribution 
of this research) contrary to evaluating the CTAT 
software prototype. The CTAT software has 
been deployed in force.com platform and can 
only be accessed via provided user login name 
and password. The next section discusses the 
CTAT evaluation.

5. THE CTAT EVALUATION

Three well-known social or communication 
technologies HipChat, Skype and Chatter were 
selected for the CTAT evaluation purpose. The 
information about these tools, published in the 
public domain, was used as an input in the CTAT 
evaluation process. The CTAT assessment cat-
egories and factors were used as a test criteria 
to assess HipChat, Skype and Chatter social 
technologies in the DADE context. The main 
objective of this evaluation was to understand 
the practical applicability of the research-based 
CTAT assessment categories and factors, and 
identify any gaps in contrast to suggesting and 
promoting one commercial social communica-
tion tool over others. The users of the CTAT 
should make their own judgment when assessing 
and selecting these social tools. This section 
provides an overview of the HipChat, Skype 
and Chatter social technologies followed by 
their assessment results in Tables 6-10.

5.1. HipChat

HipChat (2012) is a business-purpose social 
computing tool that can be used to support 
DADE communication and collaboration 
needs. It provides instant messaging capability 
for supporting real-time text, voice and video 
communication among the developers working 
in the DADE. It can be installed as a local desk-
top application. It can also be accessed via an 
Internet browser. It is also accessible on a smart 
mobile device (e.g. iPhone, iPad, Android) to 
enable communication anytime and anywhere 
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where the mobile service is available. The key 
features of the HipChat are: group messaging, 
one-to-one messaging, SSL encrypted mes-
sages, APIs and integration, email alerts, SMS 
notifications, guest, private and public-access 
mode, file sharing and storage, chat and file his-
tory management, emotion and spell checking.

5.2. Skype

Skype (2012) is a well-known social comput-
ing tool that can be used for enabling commu-
nication and collaboration among developers 
working in the DADE. Skype seems to support 
text, voice and video communication through 

Figure 2. The CTAT software architecture

Figure 3. The CTAT software interface components
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Table 6. Application of the capability assessment 

Ref. Capability HipChat Skype Chatter

1 Record Formal Communication C C C

2 Record Informal Communication C C C

3 Manage Communication Templates G G G

4 Support Communication Version Control G G G

5 View Prior Recorded Communication C C C

6 Coordinate Communication C C C

7 Facilitate Project Monitoring C C C

8 Facilitate Project Management C C C

9 Find Developers for Collaboration C G C

10 Support Searching C C C

11 Support Communication Traceability C C C

12 Support Information Sharing C C C

13 Support Communication Structuring G G G

14 Manage Communication Workflow C G C

15 Generate Automatic Follow Up Communication G G G

16 Follow Communication C G C

17 Enable Communication Governance C C C

18 Manage Communication Group C C C

19 Enable Interactive Modelling G G G

20 Manage Changes to Communication Artefacts G G G

21 Support Integration C G C

22 Support Multimode C C C

23 Support Multichannel C C C

24 Manage Access Control C C C

25 Manage Backup C C C

26 New – Support Customisation (N) G G C

27 New – Enable Activity Feed Tracking (N) G G C

28 New – Enable Social Profiling (N) C C C

30 New – Provide Recommendations (N) G G C

Table 7. Application of the quality assessment 

Ref. Quality HipChat Skype Chatter

1 Reliable C C C

2 Simple C C C

3 Easy C C C

4 Scalable C C C

5 Secure C C 1

6 Real-time C C C

7 Interoperability C G C

8 New – Support Business (N) C G C
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the Internet. It can be installed as an application 
running on the local desktop, mobile device and 
TV. The key features of the Skype are: peer-
to-peer individual and group (e.g. conference 
call) calling to computer (e.g. installed with 
Skype), land line and mobile devices. It can be 
used through Wifi. It can be used to send SMS 
messages and forward calls. It can be used to 
share screens during video and voice commu-

nication. It can also be used to send and receive 
files. Essentially, it is a soft phone that enables 
communication over the Internet and follows 
the pay-per-use pricing model. The quality of 
communication largely depends on the Internet 
bandwidth both at the communication sender 
and receiver ends. The low Internet bandwidth 
would result in the poor Skype communication 
quality. Skype claims to support communica-

Table 10. Application of the business value assessment 

Ref. Business Value HipChat Skype Chatter

1 Save Time C C C

2 Reduced Effort C C C

3 Reduce Documentation C C C

4 Reduced Risks C C C

5 Prove Quality of Work C C C

6 Resolve Conflicts C C C

7 Improve Time to Market C C C

8 Enhance Coordination C C C

9 Enhance Knowledge Sharing C C C

10 Reduce Ambiguity C C C

11 Single Source of Truth G G G

12 Train Newly Inducted Staff Members G G G

13 New – Enhance Customer Relationship C C C

14 New – Enhance Staff Relationship C C C

15 New - No Server Maintenance C C C

16 New – Affordable C C C

Table 8. Application of the constraint assessment 

Ref. Constraint HipChat Skype Chatter

1 Capacity C C C

2 Affordance C C C

Table 9. Application of the risk assessment 

Ref. Risk HipChat Skype Chatter

1 Loss of Communication C C C
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tion among developers working in the DADE. 
Skype, unlike HipChat, was originally designed 
for mainly personal level communication.

5.3. Chatter

Chatter (2012) supports communication among 
developers working in the DADE. Chatter is 
a cloud-based social platform that has been 
developed by Force.com (Salesforce 2008). It 
has been built on and integrated into the Force.
com software as a service application develop-
ment platform. Chatter allows developers to 
communicate and collaborate while developing, 
testing and deploying software systems in the 
DADE. The key features of the Chatter are: share 
personal information, task-related information, 
real-time data feeds, public or private individual 
or group communication management, resource 
sharing, and workflow notifications. It can be 
configured to help developers to find other 
developers with certain skills in the DADE. It 
also has Chatter administrator to fully control, 
track and customize it to the needs of a specific 
DADE.

5.4. Evaluation

The following sub-sections present the evalu-
ation results of the CTAT by using it in the 
assessment of the HipChat, Skype and Chatter 
communication and collaboration tools (see 
Tables 6-10). The gap analysis technique (for 
the purpose of CTAT coverage analysis) was 
adopted from The Open Group Architecture 
Framework (TOGAF) (Harrison 2011) to 
evaluate and identify the gaps in the CTAT. If 
a specific social technology complies to the 
specific assessment factor listed in the CTAT, 
then the factor compliance cell would be marked 
as “C” (“C” represents coverage) otherwise 
it would be marked as “G” (“G” represents a 
gap in the social technology under study). For 
example, the “Manage Communication Tem-
plate” feature (see assessment factor under the 
capability assessment category – Table 6) is not 
supported by the HipChat. Therefore, “G” is 
assigned in the relevant HipChat cell, whereas 
HipChat seems to support the “Record Formal 

and Informal Communication” feature, there-
fore, “C” is assigned in the relevant HipChat 
cell. Please note that “G” denotes the gap in the 
social technology instead of a gap in the CTAT. 
If a particular technology supports a specific 
feature (e.g. Support Customisation), and there 
is no such corresponding assessment factor 
in the CTAT list to assess that feature, then a 
“New – Assessment Factor Name” is placed in 
the CTAT’s assessment factors list and is marked 
as “N” (“N” represents new). “N” denotes the 
gap in the CTAT coverage. Here, the main 
objective of this evaluation was to determine 
whether the assessment categories and factors 
listed in the theoretical CTAT construct provide 
sufficient coverage and make sense and are 
“fit for purpose”. Here “sufficient” and “fit for 
purpose” means that the CTAT should provide at 
least 75% or more test coverage. Here, the test 
coverage measures the number of assessment 
factors provided by the CTAT for evaluating 
the social technologies under consideration. 
Please see Tables 6-10 for the evaluation details.

5.4.1. Capability Assessment

The capability assessment category contains 
twenty-five assessment factors. These fac-
tors were used as an analytical lens to review 
HipChat, Skype and Chatter. The capability 
assessment results indicate that these twenty-
five assessment factors provided the essential 
capability test criteria for facilitating the as-
sessment of these three communication tools 
within the context of DADE. However, during 
the CTAT evaluation, additional five assessment 
factors were found that were not present in the 
original CTAT construct, however, they were 
supported by the relevant social communication 
technologies. These additional five assessment 
factors are highlighted in bold and marked as 
“N” in Table 6. It can be observed from this 
analysis (see Table 6) that the capability as-
sessment factors provided approx. 83% test 
coverage (25 assessment factors out of 30) and 
shows that it is of an acceptable quality and “fit 
for purpose”. The results from this evaluation 
are summarized below.
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5.4.2. Quality Assessment

The quality assessment category contains 
seven assessment factors that were used as a 
lens to review HipChat, Skype and Chatter. 
The quality assessment results indicate that 
these seven assessment factors provided the 
essential quality test criteria for facilitating the 
assessment of these three communication tools 
within the context of DADE. However, during 
the CTAT evaluation, an additional assessment 
factor was found. This factors was not present 
in the original CTAT construct, however, it was 
supported by the relevant social communica-
tion technologies. This additional assessment 
factor is highlighted in bold in Table 7. It can 
be observed from the analysis (see Table 7) 
that the quality assessment factors provided 
approx. 87% test coverage (7 out of 8) and is 
of an acceptable quality and “fit for purpose”. 
The results from this evaluation are summa-
rized below.

5.4.3. Constraint and 
Risk Assessment

The constraint and risk assessment categories 
contain two and one key assessment factors, 
respectively. These assessment factors were 
used as a lens to review HipChat, Skype and 
Chatter. The constraint and risk assessment 
results indicate that these assessment factors 
provided the essential test criteria for facilitating 
the assessment of these three communication 
tools within the context of DADE. Surprisingly, 
no new factor was found during this assessment. 
It can be observed from the analysis (see Tables 
8 and 9) that these assessment factors provided 
100% test coverage and is of an acceptable 
quality and “fit for purpose”. The results from 
this evaluation are summarized below.

5.4.4. Business Value Assessment

The business value assessment category con-
tains twelve assessment factors that were used 
as a lens to review HipChat, Skype and Chatter. 
The business value assessment results indicate 
that these twelve assessment factors provided 
the essential business value test criteria for 

facilitating the assessment of these three com-
munication tools within the context of DADE. 
However, during the CTAT evaluation, addi-
tional four assessment factors were found. These 
additional assessment factors were not present in 
the original CTAT construct, however, they were 
supported by the relevant social communication 
technologies. These additional four assessment 
factors are highlighted in bold in Table 10. It 
can be observed from the analysis (see Table 
10) that the business value assessment category 
provided approx. 75% test coverage (12 out of 
16) and is of an acceptable quality and “fit for 
purpose”. The results from this evaluation are 
summarized below.

6. DISCUSSION

This section discusses the CTAT evaluation 
results, limitations, practical and theoretical 
implications.

6.1. Evaluation Results 
and Limitations

The original construct of the CTAT offered an 
index of five assessment categories and forty 
seven embedded assessment factors. The CTAT 
evaluation uncovered additional ten assessment 
factors that were not available in the original 
CTAT construct. These new factors were sup-
ported by the relevant social communication 
technologies (see Tables 6, 7 and 10). These 
additional ten assessment factors are highlighted 
in bold in Table 11. It can be observed from the 
overall analysis (see Table 11) that the CTAT 
provided approx. 82% test coverage (47 as-
sessment factors out of 57). Since the overall 
evaluation score is 75% or more, therefore, it 
can be suggested that the CTAT is of an accept-
able quality and “fit for purpose”. Further, the 
future evaluations of the CTAT may uncover 
additional assessment factors, which is impec-
cably appropriate as it is an evolving construct 
and needs to be revised based on future studies. 
Organizations may consider adding additional 
assessment categories and factors suitable to 
their local context. The identified additional 
ten assessment factors are added to the updated 
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CTAT construct. The CTAT construct builds 
on both the theory (e.g. literature review) and 
practice (e.g. forty developers’ feedback). The 
assessment of the dynamic social communica-
tion technology is not an easy task. The CTAT 
needs to be considered with a view of its limita-
tions, since the body of literature and practices 
are both dynamic in nature, and it should thus 
be considered an on-going work to be updated 
by developers and future research studies. The 
CTAT construct does not claim to provide an 
exhaustive list index of assessment categories 
and factors. Developers may tailor, extend this 
tool and include additional assessment catego-
ries and factors according the specific context.

6.2. Practical Implications

This section provides a step-by-step practical 
process illustrating how the CTAT assessment 
categories and factors could be used by the de-
velopers to assess a communication technology 
for a particular DADE context.

6.2.1. Step 1: Select Candidate 
Communication Technology

As noted earlier, there are a number of commu-
nication technologies (e.g. HipChat, Chatter) to 
choose from. This step is focused on selecting 
the communication technologies that need to 
be assessed in the DADE context. A developer 
may assess each selected communication tech-
nology by using the CTAT and then compare 
the results to make an informed decision about 

their adoption or de-adoption. For example, a 
developer may choose to first assess the Hip-
Chat or Skype. However, prior to proceed with 
the assessment, a developer needs to tailor and 
prioritize the CTAT assessment categories and 
underlying factors according to the context in 
hand (see steps 2-5).

6.2.2. Step 2: Identify 
Business Value Factors

It is important to develop a prioritized list of 
desired business value assessment factors, 
which will be used to assess the to-be-adopted 
communication technology. The CTAT provides 
the business value assessment category that 
includes sixteen assessment factors (see Table 
10). The CTAT business value assessment com-
ponent or category does not claim to provide 
an exhaustive list of business value factors. A 
developer or practitioner may tailor and include 
additional business value assessment factors 
suitable to the local context. It is not practical 
to assume that all the sixteen business value 
assessment factors will be having the equal 
priority or importance. Therefore, a developer 
needs to assign a priority to each business 
value assessment factor (e.g. very high, high, 
medium, low, and very low). The output of 
the first step is a tailored and prioritized list of 
business value assessment factors that can be 
used for the assessment of the to-be-adopted 
communication technology from the business 
value perspective.

Table 11. Result summary 

Ref. Category Number of Factors 
in Original CTAT 

Construct

New Factors 
Identified During 
CTAT Evaluation

Total CTAT Coverage %

1 Capability 25 5 30 25/30 = 83%

2 Quality 7 1 8 7/8 = 87%

3 Constraint 2 0 2 2/2/ = 100%

4 Risk 1 0 1 1/1 = 100%

5 Business Value 12 4 16 12/16 = 75%

Overall 47 10 57 47/ 57 = 82%
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6.2.3. Step 3: Identify 
Capability Factors

This step focuses on developing a prioritized 
list of desired capability assessment factors, 
which will be used to assess the to-be-adopted 
communication technology. The CTAT provides 
the capability assessment category that includes 
thirty capability assessment factors (see Table 
6). The CTAT capability assessment compo-
nent or category does not claim to provide an 
exhaustive list of communication technology 
capability assessment factors. A developer may 
tailor and include additional capability assess-
ment factors suitable to the local context. Similar 
to step 2, it is not practical to assume that all 
the thirty assessment factors will be having 
the equal priority or importance. Therefore, a 
developer needs to assign a priority value to 
each capability assessment factor (e.g. very 
high, high, medium, low, and very low). The 
output of this step is a tailored and prioritized 
list of capability assessment factors that can be 
used for the assessment of the to-be-adopted 
communication technology from the capability 
perspective.

6.2.4. Step 4: Identify Quality Factors

The previous step focused on developing the 
capability or functional feature assessment 
factors. This step focuses on identifying a 
prioritized list of quality assessment factors, 
which will be used to assess the to-be-adopted 
communication technology. The CTAT provides 
the quality assessment category that includes 
eight quality assessment factors (see Table 7). 
The CTAT quality assessment component or 
category does not claim to provide an exhaus-
tive list of communication technology quality 
assessment factors. A developer may tailor and 
include additional quality assessment factors. 
Similar to steps 2 and 3, a developer needs to 
assign a priority value to each quality assess-
ment factor (e.g. very high, high, medium, 
low, and very low). The output of this step is a 
tailored and prioritized list of quality assessment  
factors that can be used for the assessment of 

the to-be-adopted communication technology 
from the quality perspective.

6.2.5. Step 5: Identify 
Constraint and Risk Factors

The CTAT provides a set of communication 
technology constraint and risk assessment fac-
tors (see Tables 8 and 9). The CTAT does not 
claim to provide an exhaustive list of constraint 
and risk assessment factors. A developer may 
tailor and include additional assessment factors. 
Similarly, a developer needs to assign a priority 
value to each constraint and risk assessment fac-
tor (e.g. very high, high, medium, low, and very 
low). The output of this step is a tailored and 
prioritized list of communication technology 
related constraint and risk assessment factors 
that can be used for the assessment of the to-
be-adopted communication technology from 
the constrain and risk perspectives.

6.2.6. Step 6: Assess 
Communication Technology

Finally, a developer or practitioner may use 
the tailored and prioritized CTAT assessment 
categories, underlying factors and coverage 
analysis approach for assessing the to-be-
adopted communication technology such as 
HipChat, Chatter, Skype etc. A developer can 
assess the compliance or coverage of each 
communication technology against the tailored 
and prioritized CTAT assessment categories and 
underlying factors (as illustrated in Tables 6-10). 
The coverage analysis results would show how 
strongly (high compliance instances) or weakly 
(low compliance instances) a communication 
technology compliances to the factors listed for 
each assessment category. As discussed earlier, 
a developer can also use the CTAT software 
to capture and share the assessment results or 
knowledge with other developers or teams lo-
cated in the geographically dispersed locations 
(please see Figure 3). The CTAT and coverage 
analysis approach seem useful for evaluating 
the communication technologies (as explained 
here in this paper). The CTAT seems useful for 
providing the necessary vendor-independent test 
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criteria in terms of assessment factors for as-
sessing a particular communication technology 
(as demonstrated in Tables 6-10) that claims to 
support DADE communication and collabora-
tion among developers.

The main purpose of this paper was to 
demonstrate the applicability of the CTAT 
in contrast to making any recommendations 
about the use of some specific social technol-
ogy such as HipChat, Skype or Chatter. These 
communication technologies were used as 
test cases for performing the evaluation of the 
CTAT construct. The assessment results of the 
technologies under study indicate that there 
is no single communication technology that 
may be sufficient to fulfill the DADE commu-
nication needs. It is suggested that developers 
may consider a combination of different com-
munication technologies and tailor an active 
communication and collaboration workspace 
suitable to their local DADE context. The 
communication technology assessment results 
produced by the CTAT can be further used for 
developing a DADE communication strategy. 
The communication strategy will provide a ho-
listic business oriented approach to the selection 
and use of a specific communication technology 
for a particular DADE context.

6.3. Theoretical Implications

Recent research initiatives, similar to the one 
presented within this paper, can be found in 
the context of social computing and distributed 
development literature (El-Goarany et al, 2008; 
Nguyen et al. 2008; Ruikar et al. 2009; Tam-
burri 2012). Ruikar et al. (2009) highlighted 
the communication delay related challenges 
of the distributed development environment. 
El-Goarany et al. (2008) described the social 
technologies as service networks to support 
the DADE communication needs. However, 
there is no such assessment tool that can be 
used to assess these social communication 
tools and validate this claim. Most recently, 
Tamburri (2012) proposed the development of 
the agile social structure requirements and tools 
to support communication in the DADE. The 
focus and contribution of our research are not 

to develop a social tools to support the DADE 
communication but the focus is to develop a 
tool (such as that of CTAT) to support the as-
sessment of these emerging social tools in the 
context of DADE communication needs. The 
CTAT was developed because there was no 
such tool available in the public domain when 
this research was first initiated.

The proposed CTAT construct has been 
compared with the well-known IS success model 
(Delone and MacLean 2003), and it has been 
found that the IS success model only seems to 
discuss the general quality (e.g. system qual-
ity, information quality and service quality) 
and net business benefit of the technology. It 
does not provide the specific assessment factor 
level details in the context of DADE commu-
nication technology assessment. However, we 
can propose to extend the IS success model 
of Delone and McLean (2003) with the CTAT 
assessment index, which contains specific 
social communication technology assessment 
categories with embedded assessment factors 
(see Figure 4). The extended IS success model 
(see Figure 4) and the CTAT assessment index 
can provide a necessary social communication 
technology assessment support, which is linked 
to the developer’s intentions to use the social 
communication technology, actual social com-
munication technology use, satisfaction (post 
social technology adoption assessment), and 
actual technology adoption benefit realization. 
The extended IS success model and the CTAT as-
sessment index seem to work well and provides 
necessary details and practical communication 
technology assessment support. This possible 
merger of the IS success model and the CTAT 
will be further explored in our future research.

7. CONCLUSION

This paper presented the evaluation of the 
research-based practical CTAT by using it in 
the assessment of three well-known social com-
munication tools: HipChat, Skype and Chatter. 
The CTAT evaluation, presented within this 
paper, is an attempt to link the research-based 
CTAT contribution to the practice. The CTAT 



Copyright © 2015, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

International Journal of e-Collaboration, 11(1), 57-76, January-March 2015   73

evaluation provides a number of new insights 
to both researchers and practitioners. The CTAT 
evaluation results indicate that it provides the 
necessary assessment categories and factors to 
practitioners for systematically assessing the to-
be-adopted social communication technologies 
for the DADE. Further, it indicates that social 
communication tools under study differ in their 
scope, and a single tool may not fully support the 
DADE communication needs. Consequently, 
practitioners need to configure an integrated 
communication technology environment by 
combining a range of different communication 
technologies. The CTAT assessment categories 
and factors aim to reduce the practitioners’ 
uncertainties about the social communication 
technology adoption. It provides a practical 
tool-based support and a coverage analysis 
approach to practitioners’. The practitioners 

can tailor CTAT for systematically assessing 
the complex and dynamic communication 
technologies for their local DADE context. In 
future, we intend to extend the CTAT research 
in the area of social technology enabled crowd 
sourcing for the complex agile software project 
and communication management.
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Figure 4. The CTAT assessment index embedded in the extended IS success model



Copyright © 2015, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

74   International Journal of e-Collaboration, 11(1), 57-76, January-March 2015

REFERENCES

Ackerman, M. S., Dachtera, J., Pipek, V., & Wulf, V. 
(2013). Sharing knowledge and expertise: The CSCW 
view of knowledge management. Computer Sup-
ported Cooperative Work Journal, 22(4-6), 531–573. 
doi:10.1007/s10606-013-9192-8

Agile Manifesto. (2001). Manifesto for agile software 
development. Retrieved from http://agilemanifesto.
org/

Babar, M. A., Kitchenham, B., Zhu, L., Gorton, I., & 
Jeffery, R. (2006). An empirical study of groupware 
support for distributed software architecture evalu-
ation process original. Journal of Systems and Soft-
ware, 79(7), 912–925. doi:10.1016/j.jss.2005.06.043

Babar, M. A., Verner, J. M., & Nguyen, P. T. (2007). 
Establishing and maintaining trust in software out-
sourcing relationships: An empirical investigation. 
Journal of Systems and Software, 80(9), 1438–1449. 
doi:10.1016/j.jss.2006.10.038

Carvalho, J. A. (2012). Validation criteria for the 
outcomes of design research: IT artefact design & 
workpractice intervention. In Proceedings of the 
Pre-ECIS and AIS SIG Prag Workshop. Barcelona, 
Spain: AIS.

Chatter. (2012). Retrieved from http://www.sales-
force.com/chatter/overview/

Daft, R. L., & Lengel, R. H. (1986). Organizational 
information requirements, media richness and struc-
tural design. Management Science, 32(5), 554–571. 
doi:10.1287/mnsc.32.5.554

Davis, F. D. (1989). Perceived usefulness, perceived 
ease of use, and user acceptance of information tech-
nology. Management Information Systems Quarterly, 
13(3), 319–340. doi:10.2307/249008

DeLone, W. H., & McLean, E. R. (2002). Information 
systems success revisited. In Proceedings of the 35th 
Hawaii International Conference on System Sciences 
(HICSS 02). Big Island, HI: IEEE. doi:10.1109/
HICSS.2002.994345

DeLone, W. H., & McLean, E. R. (2003). The De-
Lone and McLean model of information systems 
success: A ten-year update. Journal of Management 
Information Systems, 19(4), 9–30.

DeLuca, D., Gasson, S., & Kock, N. (2006). Adapta-
tions that virtual teams make so that complex tasks can 
be performed using simple e-collaboration technolo-
gies. International Journal of e-Collaboration, 2(3).

Dennis, A. R., & Valacich, J. S. (1999). Rethink-
ing media richness: Towards a theory of media 
synchronicity. In Proceedings of the 22nd Hawaii 
International Conference on Systems Sciences. IEEE. 
doi:10.1109/HICSS.1999.772701

El-Goarany, K., Saleh, I., & Kulczycki, G. (2008). 
The social service network - Web 2.0 can make 
semantic web services happen. In Proceedings of 
the IEEE Conference on Enterprise Computing, 
E-Commerce and E-Services. IEEE. doi:10.1109/
CECandEEE.2008.114

Espinosa, J. A., & Carmel, E. (2003). The impact 
of time separation on coordination in global soft-
ware teams: A conceptual foundation. Software 
Process Improvement and Practice, 8(4), 249–266. 
doi:10.1002/spip.185

Franchi, E., Poggi, A., & Tomaiuolo, M. (2013). 
Open social networking for online collaboration. 
International Journal of e-Collaboration, 9(3).

Gill, A. Q. (2012). The Gill framework. Adaptive 
Enterprise Architecture Toolkit.

Gill, A. Q. (2013). Towards the development of an 
adaptive enterprise service system model. In Proceed-
ings of AMCIS 2013. Chicago: AMCIS.

Gill, A.Q., & Bunker, D. (2013). Communication 
technologies assessment tool (CTAT). VINE: The 
Journal of Information and Knowledge Manage-
ment Systems.

Glaser, B. G. (1978). Theoretical sensitivity: Ad-
vances in the methodology of grounded theory. Mill 
Valley, CA: Sociology Press.

Green, R., Mazzuchi, T., & Sarkani, S. (2010). 
Communication and quality in distributed agile 
development: An empirical case study. Interna-
tional Journal of Information and Communication 
Engineering, 6(3).

Harrison, R. (2011). TOGAF foundation. The Open 
Group.

Herbsleb, J., & Mockus, A. (2003). An empirical 
study of speed and communication in globally dis-
tributed software development. IEEE Transactions on 
Software Engineering, 29(6), 481–494. doi:10.1109/
TSE.2003.1205177

Herbsleb, J. D., & Moitra, D. (2001). Global soft-
ware development. IEEE Software, 18(2), 16–20. 
doi:10.1109/52.914732

http://dx.doi.org/10.1007/s10606-013-9192-8
http://agilemanifesto.org/
http://agilemanifesto.org/
http://dx.doi.org/10.1016/j.jss.2005.06.043
http://dx.doi.org/10.1016/j.jss.2006.10.038
http://www.salesforce.com/chatter/overview/
http://www.salesforce.com/chatter/overview/
http://dx.doi.org/10.1287/mnsc.32.5.554
http://dx.doi.org/10.2307/249008
http://dx.doi.org/10.1109/HICSS.2002.994345
http://dx.doi.org/10.1109/HICSS.2002.994345
http://dx.doi.org/10.1109/HICSS.1999.772701
http://dx.doi.org/10.1109/CECandEEE.2008.114
http://dx.doi.org/10.1109/CECandEEE.2008.114
http://dx.doi.org/10.1002/spip.185
http://dx.doi.org/10.1109/TSE.2003.1205177
http://dx.doi.org/10.1109/TSE.2003.1205177
http://dx.doi.org/10.1109/52.914732


Copyright © 2015, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

International Journal of e-Collaboration, 11(1), 57-76, January-March 2015   75

Hevner, A. R., March, S. T., Park, J., & Ram, S. 
(2004). Design science in information systems re-
search. Management Information Systems Quarterly, 
28(1), 75–105.

HipChat. (2012). Retrieved from https://www.
hipchat.com/features

Kircher, M., Jain, P., Corsaro, A., & Levine, D. (2001). 
Distributed extreme programming. In Proceedings 
of the Second International Conference on Extreme 
Programming and Agile Processes in Software 
Engineering. Academic Press.

Kock, N. (2005). What is e-collaboration? In-
ternational Journal of e-Collaboration, 1(1). 
doi:10.1016/0167-9236(94)00041-2

Kock, N. (2008). E-collaboration and e-commerce 
in virtual worlds: The potential of Second Life and 
World of Warcraft. International Journal of e-Col-
laboration, 4(3). doi:10.1016/0167-9236(94)00041-2

Kock, N. (2010). Using WarpPLS in e-collaboration 
studies: An overview of five main analysis steps. 
International Journal of e-Collaboration, 6(4). 
doi:10.1016/0167-9236(94)00041-2

Law, J., & Callon, M. (1988). Engineering and 
sociology in a military aircraft project: A network 
analysis of technological change. Social Problems, 
35(3), 284–297. doi:10.2307/800623

Lehtonen, I. (2009). Communication challenges 
in agile global software development. University 
of Helsinki.

Maier, M. W. (1998). Architecting principles for sys-
tem of systems. Systems Engineering. Retrieved from 
http://www.infoed.com/Open/PAPERS/systems.htm

Malone, T., & Crowston, K. (1994). The interdis-
ciplinary study of coordination. ACM Computing 
Surveys, 26(1), 87–119. doi:10.1145/174666.174668

March, S. T., & Smith, G. F. (1995). Design and 
natural science research on information technol-
ogy. Decision Support Systems, 15(4), 251–266. 
doi:10.1016/0167-9236(94)00041-2

Mell, P., & Grance, T. (2009). The NIST definition 
of cloud computing. Retrieved from http://www.nist.
gov/itl/cloud/upload/cloud-def-v15.pdf

Nguyen, T., Wolf, T., & Damian, D. (2008). Global 
software development and delay: Does distance 
still matter? In Proceedings of IEEE International 
Conference on Global Software Engineering. IEEE. 
doi:10.1109/ICGSE.2008.39

Noor, M. A., Rabiser, R., & Grünbacher, P. (2008). 
Agile product line planning: A collaborative approach 
and a case study. Journal of Systems and Software, 
81(6), 868–882. doi:10.1016/j.jss.2007.10.028

Oesterle, H., Becker, J., Frank, U., Hess, T., Karagi-
annis, D., Krcmar, H., et al. (2010). Memorandum 
on design-oriented information systems research. 
European Journal of Information Systems.

Peffers, K., Tuunanen, T., Gengler, C. E., Rossi, M., 
Hiu, W., Virtanen, V., & Bragge, J. (2006). The design 
science research process: A model for producing and 
presenting information systems research. In Proceed-
ings of DESRIST 2006. Claremont, CA: DESRIST.

Persson, J. S., Mathiassen, L., Boeg, J., Madsen, T. S., 
& Steinson, F. (2009). Managing risks in distributed 
software projects: An integrative framework. IEEE 
Transactions on Engineering Management, 56(3), 
508–532. doi:10.1109/TEM.2009.2013827

Poole, C. (2004). Distributed product development 
using extreme programming. In Proceedings of XP 
2004. XP.

Prikladnicki, R., Audy, J., & Evaristo, R. (2003). 
Distributed software development: Toward an un-
derstanding of the relationship between project team, 
users and customers. In Proceedings of ICEIS 2003. 
Angers, France: ICEIS.

Qumer, A., & Henderson-Sellers, B. (2008a). A 
framework to support the evaluation, adoption, and 
improvement of agile methods in practice. Jour-
nal of Systems and Software, 81(11), 1899–1919. 
doi:10.1016/j.jss.2007.12.806

Qumer, A., & Henderson-Sellers, B. (2008b). An 
evaluation of the degree of agility in six agile meth-
ods and its applicability for method engineering. 
Journal of Information and Software Technology, 
50(4), 280–295. doi:10.1016/j.infsof.2007.02.002

Ralyte, J., Lamielle, X., Arni-bloch, N., & Leonard, 
M. (2008). Distributed information systems develop-
ment: A framework for understanding and managing. 
International Journal of Computer Science and 
Applications, 5(3b), 1–24.

Ruikar, N., Koskela, N., & Sexton, N. (2009). 
Communities of practice in construction case 
study organisations: Questions and insights. 
Construction Innovation ,  9(4), 434–448. 
doi:10.1108/14714170910995967

SalesForce. (2000). Retrieved from www.salesforce.
com

https://www.hipchat.com/features
https://www.hipchat.com/features
http://dx.doi.org/10.1016/0167-9236(94)00041-2
http://dx.doi.org/10.1016/0167-9236(94)00041-2
http://dx.doi.org/10.1016/0167-9236(94)00041-2
http://dx.doi.org/10.2307/800623
http://www.infoed.com/Open/PAPERS/systems.htm
http://dx.doi.org/10.1145/174666.174668
http://dx.doi.org/10.1016/0167-9236(94)00041-2
http://www.nist.gov/itl/cloud/upload/cloud-def-v15.pdf
http://www.nist.gov/itl/cloud/upload/cloud-def-v15.pdf
http://dx.doi.org/10.1109/ICGSE.2008.39
http://dx.doi.org/10.1016/j.jss.2007.10.028
http://dx.doi.org/10.1109/TEM.2009.2013827
http://dx.doi.org/10.1016/j.jss.2007.12.806
http://dx.doi.org/10.1016/j.infsof.2007.02.002
http://dx.doi.org/10.1108/14714170910995967
http://www.salesforce.com
http://www.salesforce.com


Copyright © 2015, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

76   International Journal of e-Collaboration, 11(1), 57-76, January-March 2015

Schummer, T., & Schummer, J. (2001). Support 
for distributed teams in extreme programming. 
Addision-Wesley.

Skype. (2012). Retrieved from http://beta.skype.
com/en/

Spohrer, J., & Kwan, S. K. (2009). Service science, 
management, engineering, and design (SSMED): An 
emerging discipline - Outline & references. Interna-
tional Journal of Information Systems in the Service 
Sector, 1(3), 1–31. doi:10.4018/jisss.2009070101

Sureshchandra, K., & Shrinivasavadhani, J. (2008). 
Adopting agile in distributed development. In Pro-
ceedings of IEEE Conference on Global Software 
Engineering, (pp. 217-221). IEEE.

Tamburri, D. A., Lago, P., & Van Vliet, H. (2012). 
Organizational social structures for software engi-
neering. ACM Computing Surveys.

Tondl, L. (1974). On the concepts of “technology” and 
“technological sciences”. In F. Rapp (Ed.), Contribu-
tions to a philosophy of technology: Studies in the 
structure of thinking in the technological sciences. 
D. Reidel Publishing Company. doi:10.1007/978-
94-010-2182-1_1

Venkatesh, V., & Davis, F. D. (1996). A model of 
the antecedents of perceived ease of use: Develop-
ment and test. Decision Sciences, 27(3), 451–480. 
doi:10.1111/j.1540-5915.1996.tb01822.x

Wiredu, G. O. (2005). Coordination as the challenge 
of distributed software development. In Proceedings 
of International Workshop on Distributed Software 
Development. Academic Press.

Asif Q. Gill is a TOGAF 9 Certified Enterprise Architect, Lecturer and Researcher at the School 
of Software at the University of Technology, Sydney. He specializes in software-intensive agile 
enterprise architecture and engineering practices, tools and techniques. He is an experienced 
author, coach, consultant, educator, researcher, speaker, trainer and thought leader. He is the 
author of The Gill Framework for Adaptive Enterprise Service Systems. He has extensive experi-
ence in both agile, non-agile, cloud and non-cloud complex software development environments, 
displaying a deep appreciation of their different perspectives in a number of IT-enabled business 
process improvement and transformation industry projects of varying sizes. He is invited and 
involved as a professional speaker, conference chair, organizer and reviewer for a number of 
quality academic and industry conferences. He is an active speaker on agile, cloud and enterprise 
architecture in the academic and industry forums.

http://beta.skype.com/en/
http://beta.skype.com/en/
http://dx.doi.org/10.4018/jisss.2009070101
http://dx.doi.org/10.1007/978-94-010-2182-1_1
http://dx.doi.org/10.1007/978-94-010-2182-1_1
http://dx.doi.org/10.1111/j.1540-5915.1996.tb01822.x

	Reference r1
	Reference r2
	Reference r3
	Reference r4
	Reference r5
	Reference r6
	Reference r7
	Reference r8
	Reference r9
	Reference r10
	Reference r11
	Reference r12
	Reference r13
	Reference r14
	Reference r15
	Reference r16
	Reference r17
	Reference r18
	Reference r19
	Reference r20
	Reference r21
	Reference r22
	Reference r23
	Reference r24
	Reference r25
	Reference r26
	Reference r27
	Reference r28
	Reference r29
	Reference r30
	Reference r31
	Reference r32
	Reference r33
	Reference r34
	Reference r35
	Reference r36
	Reference r37
	Reference r38
	Reference r39
	Reference r40
	Reference r41
	Reference r42
	Reference r43
	Reference r44
	Reference r45
	Reference r46
	Reference r47
	Reference r48
	Reference r49
	Reference r50
	Reference r51
	Reference r52
	Reference r53
	Reference r54
	Reference r55
	Figure f01
	Table t1
	Table t2
	Table t3
	Table t4
	Figure f02
	Figure f03
	Table t6
	Table t10
	Table t7
	Table t8
	Table t9
	Table t11
	Figure f04
	Table t5

