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Abstract—This paper proposes an approach for modeling 
Social Media Collaborative Work (SMCW). We consider 
Social Media Collaborative Work to consist of multi-
stakeholder viewpoints and human activity linked together by 
social media. SMCW has great potential within complex 
multifaceted domains such as healthcare. In this paper we 
describe how to model SMCW in a way which shows the multi-
stakeholder intentions, concerns and priorities. We are 
conducting empirical studies to develop our approach for 
modeling SMCW. In particular we are using action research 
with a self-help community to develop and validate our SMCW 
modeling approach. In our approach we make use of the soft 
systems methodology in combination with i* modeling and 
social psychology. 

Keywords-Action Research; Human Social Media 
Interactions; i* Modeling; Social Media Collaborative Work; 
Social Psychology; Soft Systems Methodologies 

I.  INTRODUCTION 

In this paper we apply the idea of Social Media 
Collaborative Work [1] to the application domain of 
healthcare and propose an approach for modeling the 
application domain, problem and organizational 
requirements of a SMCW Diabetes self-help community.  

This paper proposes the use of SSM to model the 
sociotechnical aspects of systems and the use of i* modeling 
to formalize this. Systems analysis needs to be done in such a 
way that we can understand the human nature of evolving 
systems and the relationships between technology and 
humankind. We use i* to model motivations, commitments, 
trust issues etc. formally (this is not shown in the paper due 
to space limitations). Modeling Social media collaborative 
work can be very complex because of the potential for large-
scale human interaction and modeling the sociotechnical 
aspects of such systems is difficult. To illustrate our 
approach we use of the domain of diabetes healthcare as this 
brings issues for SMCW such as privacy of information 
versus information sharing and trust. The day-to- day 
management of Diabetes [2] also requires motivated and 
committed SMCW participants who want to achieve both 
organizational and personal goals such as improving their 
diets, exercise, medication, glucose monitoring and 

communicating with healthcare professionals. Groups of 
stakeholders including healthcare professionals and families 
need to communicate with each other and change strategies 
as a patient’s health changes.  

We take a holistic approach in which we consider as 
many as possible of the stakeholders’ concerns and 
interactions and how these can be maintained using 
collaboration through social media, and we term this 
approach Social Media Collaborative Work. An example of 
collaborative work is a Diabetes Nurse trusting a Diabetes 
patient to keep their blood sugar at the right level and sharing 
that information through social media regularly with 
healthcare professionals.  Diabetes patients can decide who 
to then share that information with within their SMCW 
communities, guided by NHS law and other needs. . 
Different types of SMCW range from subscribed 
communities to crowdsourcing. There are also different 
types of stakeholders, collaborative problems and 
confidentiality needs. Stakeholder concerns and intentions 
relate to how the SMCW community can take part in, 
maintain, manage and improve their Human Social Media 
Interactions. We refer to this as social participation which is 
crucial to our modeling of SMCW [3, 4, 5]. 

A. Human Social Media Interactions 

SMCW offers a novel way for diverse groups of humans 
to interact, make democratic contributions, be open to global 
participation and it is thus more specific than HCI. SMCW is 
a new type of interaction for small or large scale which has 
the possibility of emergent properties and large-scale 
creativity. 

Human social media interactions focus on collaborative 
work and social interfaces which involve human 
organizational ability, human ability for collaborative work 
and human ability to work on complex tasks. Functionality 
and machine performance are also crucial factors for 
successful SMCW completion but the social interface is 
especially important in our approach.  

Our human social media interaction modeling approach 
is driven by the soft systems methodology, social 
psychology.  

This approach helps to prioritise the many SMCW 
stakeholder viewpoints, dependencies, and relationships and 
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helps to build confidence in the ongoing development of the 
SMCW model for as many stakeholders as possible [6].The 
modeling of sociotechnical system requirements involves 
modeling agents who depend on one another, in order to 
achieve their personal goals within the SMCW community 
so we place the emphasis on stakeholder relationships, 
motivations, values and emotions [7, 8]. 

B. SMCW and Healthcare Provision 

Social media has facilitated participant-contributed 
content sharing amongst self-motivated people in (for 
example) the Arab awakening and for supporting people 
affected by the Tsunami that devastated Japan in March 
2011. SMCW for healthcare can be used across wide 
geographical areas to give access to the many individual 
concerns in a timely manner. People with diabetes are 
geographically widespread and can benefit from the diversity 
of SMCW viewpoints, with up-to-date and timely 
contributions of personal and general know-how from 
different people across the globe.  This sharing of 
information can impact on the management of diabetes 
worldwide through involvement of input from patients and 
the medical professions [9]. 

C. Social Media and Diabetes Support 

Diabetes is increasing rapidly around the world and 
particularly in America and Europe [10]. In these 
industrialised nations the effect is felt by public health 
organizations and private industries e.g. food and beverage. 
There are increasing costs involved in provision via current 
healthcare systems as well as the fact that Diabetes can 
become chronic over a patient’s life-time. Social media 
technology is free, ubiquitous and capable of disseminating 
general and particular information rapidly and so SMCW can 
support people with Diabetes with dietary, and lifestyle 
practices. The broader community of patients, helpers, 
specialists and others can collaborate, share timely up-to-date 
information and enrich the support while at the same time 
harvest useful research evidence to be used to improve 
patient care. For instance each patient monitors his/her own 
needs on a daily basis and can report, via social media, their 
mood and condition along with current readings from their 
blood glucose meters.  The opportunity can extend to include 
the formal health service comprising a health authority and 
its healthcare professionals to obtain acute consultations and 
also to support evidence based best practice.  

D. SMCW and SSM 

In this paper our approach is to use the Soft Systems 
Methodology (SSM) as the basis of our SMCW models. 
SSM facilitates the modeling of the soft issues in SMCW.  
We validated our model through action learning, which 
involved continuous feedback and discussion with 
stakeholders from the ‘real world’ to develop the efficacy, 
efficiency and effectiveness of our model of SMCW in a 
Diabetes self-help community [11,12 ,13].  

An understanding of the soft issues arising from 
stakeholder motivations, emotions and values is important in 
our modeling approach as is eliciting stakeholder concerns [ 

14]. Social actor relationships and the use of small group 
theory also gave us insights into the complexity of SMCW 
and how SMCW participants interact in the community to 
accomplish the SMCW aims [15].We used insights from i* 
modeling [16]which paves the way for  future formal 
modeling of issues such as trust and commitment. Also 
Zachmans’s framework  [17] widened our sociotechnical 
analysis by taking into account the sociotechnical impact of 
the system. Our SSM rich picture in Figure 3 looks at the 
impact on other organisations and systems. 

The large complex SMCW groups that emerge and 
interact to complete the SMCW also need to adhere to 
confidentiality, privacy, data security and data protection 
laws. Examples of this will be included in future research 
and will be similar to examples of i* models from other 
major sociotechnical industrial projects [18, 19]. 

II. RELATED WORK 

Sutcliffe et al. evaluated communication technologies 
between young diabetes patients and healthcare professionals 
[20].They showed that social media such as Facebook, 
MySpace, Wikipedia and Email etc. together with mobile 
technologies are able to facilitate the provision of healthcare 
for patients. This work looked at patient self-management 
through online, mobile education and specialists support 
from organisations, pharmacists, practitioners, and nurses 
etc. Yu and Siddiqui [21] discuss communities of 
participants communicating via social media to share 
knowledge and life experiences. Hilts and Yu recommend 
variations in the design of social media technology systems 
to facilitate engagement at different levels (i.e. low, medium 
or high participation). The social media participant’s 
motivations for engagement with the system are not always 
easy to gauge. Social media systems design needs to take 
into consideration the expectations and actions between 
multitudes of actors. The i* modeling framework is used to 
analyse different configurations of social media systems in 
an example from e-government and twitter [22]. Soft 
systems modeling tools have previously been shown to be 
beneficial for studies in healthcare [23]. 

Reddy et al.  [24] have shown that patient’s self- 
management of their health poses questions about 
collaboration over different levels of clinical expertise, rigid 
organisational boundaries and different medical disciplines. 
This together with aging populations and too few 
professionals results in a need for research collaboration in 
healthcare and for designing technologies that support 
collaborative work. Seto et al. [25] have looked into the 
difficulties of alerting  patients to blood glucose self-checks 
as one way of engaging patients to participate in online self-
care. Nijland et al. have reported on the use of web 
technologies and applications to facilitate healing 
relationships between technology, patients and medical 
support personnel and the communications that evolve over 
time  [26]. 

The work of Pinelle et al. [27] is concerned with 
modeling tasks for developing and evaluating CSCW 
groupware with a technique called Collaboration Usability 
Analysis. Paterno’s [28] ConcurTaskTrees also focuses on 
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modeling users and their tasks indicating the logical 
activities for developing and evaluating interactive systems 
whereas we have focused on a model of the social 
interactions during SMCW, based on stakeholders’ concerns, 
relationships, motivations, etc. Sommerville’s [ 29] work on 
developing a field of sociotechnical systems engineering 
points a way for systematic and constructive use of 
sociotechnical ideas, principles and validation techniques. 

III. RESEARCH METHOD 

We used action research to develop the SMCW model as 
it allowed us to work with the diabetes multi-stakeholder 
community to observe, analyse and develop the SMCW 
model iteratively. The analyst becomes part of the SMCW, 
observing phenomena which change as stakeholder 
interpretations and worldviews change over time. 

IV. AN SMCW MODEL 

We analysed the application domain using action 
research and used SSM [30, 31, 32] to model the SMCW. 
SSM has a framework that requires the problem root 
definitions to be elicited initially with (for example) the 
environmental constraints and the human activities that 
affect SMCW modeling. Then we analysed the interactions 
within the SMCW community. The social and political 
dimensions of the model were analysed and the results were 
fed iteratively into the model. In the process many different 
SMCW worldviews were given by the stakeholders. In 
Figure 1, we see the SSM approach and the processes 
involved for SMCW modeling. The aim is to get a shared 
consensus but there has to be compromise if there are many 
stakeholders. We are validating the model through 
continuing action research. This involves unstructured 
interviews with stakeholders in the community. 

A. Background:  The Use of SMCW to  Enhance Healthcare 

Patients with Diabetes need support for dietary and 
lifestyle practices. It should also be possible to enable the 
broader community of patients, helpers, specialists and 
others to collaborate, share timely up-to-date information 
and enrich the support while at the same time harvest useful 
research evidence. Each patient has different needs and can 
report, via the SMCW, their mood and condition along with 
current readings from their blood glucose meters. SMCW 
can extend to include the formal health service comprising a 
health authority and its healthcare professionals. It is 
envisaged that the opportunity could be exploited by 
instantiating a self-help group and letting this emerge.   

B. Results:  Modeling  SMCW  

We applied Checkland’s seven SSM stages for the 
modeling of Diabetes SMCW [30, 31, 32].  The broad 
process involves analysing the collaborative work of the 
diabetes community with rich pictures; modeling SMCW 
with human activity models and using the SMCW models to 
structure debate. In Figure 1, the SSM method is shown to 
be a dynamic and iterative process involving SMCW 
stakeholders ranging from Clients, Actors, and Owners to 
SMCW Researchers. During the SMCW action research 

meetings, debate about the Diabetes community resulted in 
various SSM root definitions and conceptual models being 
put forward. The resulting rich picture and human activity 
processes were continuously modified and developed by 
checking them against the community’s needs, SMCW 
actors and their interactions with the community [33], until 
a suitable model was accepted.  The model was validated by 
participants of the Diabetes medical support community [11, 
12, 13]. 

In Table 1 we show the different Diabetes SMCW 
domains and definitions.  Figure 2 shows the stakeholders 
involved and their concerns. Figure 3 shows the approach 
and process for the management and control of the SMCW 
modeling. 

C. Results: Eliciting SMCW Requirements   

Following Checkland’s application of SSM to the 
National Health Service (NHS) [30, 31] we performed an 
analysis of the information system for the Diabetes modeling 
intervention. This was within the prevailing social and 
political landscape through action research, from real world 
observation and unstructured interviews with collaborators 
[11, 12, 13] as follows:  

1) Analysis 1 Results: The Intervention   
 Client: Diabetes patients   
 Client’s aspirations: optimum health through 

networking resulting in shared personal diabetes 
information. 

 Problem solvers:  NHS specialist staff, Doctors, 
Nurses 

 Resources available:  SSM skilled staff, SMCW 
know-how, Diabetes specialists. 

 Constraints: SSM SMCW modeling development 
time, technical limits, resource management, 
restrictive information flow in Diabetes community, 
organisations and NHS political environment 

 Problem Owners: healthcare personal, patients   
 Implication of Problem owner chosen: modeling 

approach for the widest SMCW community and 
patient coverage, modeling approach can be repeated 
for other communities 

a) Reason for Regarding the Problem as a 

  Problem:  
 Some patients and people who have diabetes are not 

reached, not all skills, knowledge and help is readily 
available to all 

 budgets are limited 
b) SMCW Problem Content 
 To provide optimum healthcare for diabetes patients 

by engagement and high standards of practice 
inherent in the modeling approach. 

 Constraints include the availability and handling of 
private medical records for sharing in social health 
transformation and privacy, security and data 
protection laws with the diabetes community. 

2) Analysis 2 Results, The Social Dimension  
a) Example SMCW Roles 

45



 Diabetes patients providing personal information 
 Doctors with expert medical knowledge 
 Nurse with monitoring knowledge 
b) Norms: The Expected Behaviours by 

   SMCW Roles 
 Collaboration 
 Democratic interactions 
 Privacy 

 
Table 1. Diabetes SMCW Domains and Definitions 

c) Values: The Standards for the Judgement 

 of the Behaviours of the  SMCW Roles 
 Full engagement and commitment to the diabetes 

SMCW community 
 Patients get top quality care based on overall NHS 

standards 
3) Analysis 3 Results: The Political Dimension  

a)  Disposition of SMCW Power 
 The SMCW will need a flat, relational power 

distribution so that each SMCW participant can fully 
take part in the emergence of the wider SMCW  

b)  Nature of SMCWModeling Power 
 Ability to be able to influence SMCW participants, 

enlist support of wider healthcare and research  
community and define the needs of the SMCW 
diabetes community   

c) Process by Which SMCW Modeling Power is Used 
 Preserved by the nature of collaborative work 

interactions with participants’ awareness of the 
model   

 Passed on by diabetes SMCW community’s hubs 
and leaders  

The analyses were used to discover the complexity and 
interactions of different worldviews of the social actors.  

D. Results: A Root Definition for the Problem of Diabetes 
SMCW Modeling 

We need the root definition statement in order to describe 
the purposeful SMCW human activity involved in modeling 
of SMCW. The root definition is as follows:  

“Stakeholders looking for optimal health and those 
outside these groups with social power in the situation will 
own the Diabetes SMCW modeling approach. They have 
environmental constraints such as the number of people that 
participate, information privacy, data security, medical 
governance law, time and costs. The above input is then 
transformed into a need for optimal health through an initial 
SMCW community model. The group output will then be 
fully engaged diabetes patients deriving optimal health from 
a developed and sustained SMCW model. This is done by 
group formation and patient participation.” 
 

  

 

 

 

 

 

 

 

 
Figure 1. The 7-Stage approach of SSM applied to the modeling of SMCW 
Diabetes self-help community 

 
 
The transformation is carried out by actors such as people 

with Diabetes, carers, family and NHS staff. The world-
image which makes this transformation meaningful contains 
at least the following elements among others:  it is possible 
for a person-centered and holistic social media collaborative 
work modeling approach to evolve and offer improvements 
and motivations for stakeholders to achieve optimal health. 
 

V. PROCESS FOR MODELING SMCW 

The SMCW modeling guidelines were developed 
through debate and discussion with many Stakeholders. 

The performance measures for the SMCW modeling 
approach are: 

1. Efficacy: the application domain, problem and 
organizational requirements of SMCW is optimally 
modeled 

 
 

Domain Definition 

A Pharmacy distributes medications for 
diabetes patients to take 
daily 

B Diabetes Organisations engages with the lay person 
and help to raise funds etc. 

C NHS link .org  engages with most diabetes 
stakeholders and focus on 
personalising healthcare in 
order to improve service and 
patient engagement 

D Person* and Carer*  Diabetes patients and their 
carers 

E SMCW  Social Media Collaborative 
Work  

F Internet Service Provider  They provide  access to the 
internet for a price 

G NHS Specialists Diabetes Doctors and Nurses  
H Diabetes UK  

Diabetes UK funds research, 
campaigns and helps people 
live with the condition. 

I Best Practice NICE Watchdog for policies, 
protocols and quality 
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2. Efficiency: completion of Diabetes community self-
help SMCW modeling within the set timescale  
3. Effectiveness: the ability of the SMCW Diabetes self-
help community model to reflect the application domain, 
problem and organizational requirements  
The SMCW modeling guidelines and processes in Figure 

3 involves the following human activities: 
1. The  analyst begins by understanding the 

problematical nature  of the situation and starts the 
action research by planning how to model SMCW  

2. The analyst determines the Stakeholders e.g. people 
with diabetes, NHS, etc. using analyses One, Two 
and Three 

3. The analyst develops the SSM definition by 
working with Diabetes Patients, Doctors etc. 

4. The analyst works with Diabetes SMCW 
community to gain agreement on the human 
activities involved in modeling the SMCW 

5. The analyst models the agreed human activity for  
Diabetes SMCW 

6. The analyst uses the SMCW Human activity model 
to discuss and debate the requirements and essence 
of the diabetes community versus the ideal SMCW 
diabetes community   

7. The analyst reiterates 1-6 and develops the 
definitions for SMCW Diabetes modeling and 
action is taken 

8. The analyst monitors SMCW progress 1 -7 
9. The analyst defines measures of performance for  

Diabetes  SMCW modeling 
10. SMCW stakeholders take control via participation 

and  collaboration  for modeling of the SMCW 
Diabetes self-help community 

11. The analyst uses the SMCW taxonomy (this is not 
shown in the paper due to space limitations), and 
decides which ranging from commitments, power to 
trust to formally model with i* modeling. 

VI. CONCLUSION 

We have shown that an understanding of human social 
media interactions is crucial to modeling SMCW and have 
shown how to use SSM and action research to produce a 
framework so that the analyst can model the application 
domains, problems and organizational requirements. SSM 
and Social Psychology allowed us to focus on the 
complexity of human issues in the diabetes healthcare 
domain with its evolving social and political dimensions. 
Insights from i* modeling and social psychology were 
pertinent for issues such as group behavior and community 
relationships. 
The ongoing cyclical and iterative action research and 
human activity modeling will help to further validate our 
modeling approach to Social Media Collaborative Work. 
Our approach to modeling SMCW using SSM in 
combination with social psychology and i* modeling paves 
the way for a more formal level for SMCW. 
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Figure 2. [30, 31, 32] SMCW Diabetes self-help community Stakeholder 
Interactions and Concerns                        
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Figure 3. [30, 31, 32] A guideline and process for modeling a SMCW 
Diabetes self-help community 

 

REFERENCES 
[1] B. S. Solomon, D. A. Duce, R. Harrison, Methodologies for using 

Social  Media Collaborative Work Systems,  In A. K. Chopra, 1 
F. Dalpiaz, and S. L. Lim, editors, First International Workshop on 
Requirements Engineering for Social Computing (RESC 2011), in 
conjunction with the 19th IEEE International Requirements 
Engineering Conference, Trento, Italy, August 29th 2011. 

[2] C. Smith-Morris, Diabetes among the Pima, The University of 
Arizona Press, Tucson, USA, 2007 

[3] A. Sutcliffe, Emotional Requirements Engineering, 2011 IEEE 19th 
International Requirements Engineering Conference, 2011 

[4] M. P. Singh, Trust as Dependence: A Logical Approach, Proc. of 10th 
Int. Conf. on Autonomous Agents and Multia-gent Systems (AAMAS 
2011), Tumer, Yolum, Sonenberg and Stone(eds.), May, 2–6,  Taipei, 
Taiwan, 2011 

[5] E. Yu, P. Giorgini, N. Maiden and J. Mylopoulos, Social Modeling 
for Requirements Engineering: An Introduction, In E. Yu, P. 
Giorgini, N. Maiden and J. Mylopoulos, Social Modeling for 
Requirements Engineering, MIT press, England, 2011 

[6] K. Boness , A. Finkelstein and R. Harrison, A method for assessing 
confidence in requirements analysis, Information and Software 
Technology, 53 (10). pp. 1084-1096, Elsevier,  2011 

[7] W J. Giraldo, A. I. Molina, J. Gallardo, C. A. Collazos, M. Ortega,  
M. A. Redondo, Classification of CSCW Proposals based on a 
Taxonomy, Proceedings of the 2009 13th International Conference on 
Computer Supported Cooperative Work in Design, 2009  

[8] Bryl, P. Giorgini, J. Mylopoulos, Designing Sociotechnical Systems: 
From Stakeholder Goals to Social Networks, Requirements 
Engineering, Volume 14, Number 1, Springer,  London, 2009 

[9] American Diabetes Association, www.diabetes.org, accessed 
28/11/2011 

[10] E. W. Gregg and A. K. Kriska, The increasing burden of type 2 
diabetes: Magnitude, causes and implications of the epidemic in J. A. 
Hawley and J. R. Zierath, Physical Activity and Type 2 Diabetes, 
Library of congress cataloging-in-publication data, USA, 2008 

[11] NHS , http://www.nhs.uk/, accessed 9/2011 

[12] Diabetes UK, http://www.diabetes.org.uk/, accessed 9/2011 

[13] Link, www.link.org, Diabetes Steering Committee, accessed 9/2011 

[14] S. Thew and A. Sutcliffe, Investigating the Role of ‘Soft issues’ in the 
RE Process, In Proceedings of the 16th IEEE International 
Requirements Engineering Conference,  2008 

[15] A. Sutcliffe, Analysing the effectiveness of Human activity systems 
with i*, In Eric Yu, Paolo Giorgini, Neil Maiden and John 
Mylopoulos, Social Modeling for Requirements Engineering, MIT 
press, England, 2011 

[16] E. Yu, Modeling Strategic Relationships for Process Reengineering, 
In E. Yu, P. Giorgini, N. Maiden and J. Mylopoulos, Social Modeling 
for Requirements Engineering, MIT press, England, 2011 

[17] W. J. Giraldo, A. I. Molina, J. Gallardo, C. A. Collazos, M. Ortega,  
M. A. Redondo, Classification of CSCW Proposals based on a 
Taxonomy, Proceedings of the 2009 13th International Conference on 
Computer Supported Cooperative Work in Design, 2009 

[18] N. Maiden, S. Jones, C. Ncube and J. Lockerbie, Using i* in 
Requirements Projects: Some experiences and Lessons, In E. Yu, P. 
Giorgini, N. Maiden and J. Mylopoulos, Social Modeling for 
Requirements Engineering, MIT press, England, 2011 

[19] R. Crook, D. Ince, and B. Nuseibeh, Using i* to Model Acess 
Policies: Relating Actors to their Organisational Context,  In E. Yu, 
P. Giorgini, N. Maiden and J. Mylopoulos, Social Modeling for 
Requirements Engineering, MIT press, England, 2011 

[20] P. Sutcliffe, S. Martin, J. Sturt, J. Powell, F. Griffiths, A. Adams, J. 
and Dale, Systematic review of communication technologies to 
promote access and engagement of young people with diabetes into 
healthcare, BMC Endocrine Disorders, 2011 

48



[21] W. D. Yu and A. Siddiqui, Towards A Wireless Mobile Social 
Network System Design in Healthcare, 2009 Third International 
Conference on Multimedia and Ubiquitous Engineering, 2009 

[22] A. Hilts and E Yu, Modeling social media support for the elicitation 
of citizen opinion, MSM’10 , June 13, 2010 Toronto, ON Canada, 
2010 

[23] K. Kotiadis and S. Robinson, Conceptual modelling: knowledge 
acquisition and model abstraction, Proceedings of the 2008 Winter 
Simulation Conference, 2008 

[24]  M. C. Reddy, J. Bardram and P. Gorman, CSCW Research in 
Healthcare: Past, Present, and Future, CSCW 2010, February 6–10, 
2010, Savannah, Georgia, USA, 2010 

[25] E. Seto,  R.S.H. Istepanian,  J.A Cafazzo, A.  Logan, A.  Sungoor,  
UK and Canadian Perspectives of the Effectiveness of Mobile 
Diabetes Management Systems, 31st Annual International 
Conference of the IEEE EMBS Minneapolis, Minnesota, USA, 
September 2-6, 2009 

[26] N. Nijland, E.R. Seydel, J.E.W.C. van Gemert-Pijnen, 
B.Brandenburg, S.M.   Kelders, M.  Will,  Evaluation of an Internet-
Based Application for Supporting Self-Care of Patients with Diabetes 
Mellitus Type 2, eHealth, Telemedicine, and Social Medicine,  
eTELEMED '09, 2009 

[27] D. Pinelle and C. Gutwin, Task Analysis for Groupware Usability 
Evaluation: Modeling Shared-Workspace Tasks with the Mechanics 
of Collaboration, ACM Transactions on Computer-Human 
Interaction, Vol. 10, No. 4, December 2003, Pages 281–311, 2003 

[28] F. Paterno, ConcurTaskTrees: An Engineered Notation for Task 
Models, The Handbook of Task Analysis for Human-Computer 
Interaction: 483–503, 2003 

[29] G. Baxter and I.Sommerville, Socio-technical systems: Fromdesign 
methods to systems engineering, Int. J. of Human-Computer Studies 
21 ,November 2008, 2008 

[30] P. B. Checkland, Systems Thinking, Systems Practice, John Wiley & 
Sons Ltd, 1998 

[31] P. Checkland and J. Scholes, Soft Systems Methodology in Action, 
John Wiley and sons, England, 2001 

[32] P. Checkland and J. Poulter, Learning for Action, John Wiley and 
sons, England, 2010  

[33] R. Steele, A Model for Social Network-enhanced Health 
Communication, 2011 Ninth IEEE International Conference on 
Dependable, Autonomic and Secure Computing, 2011

 

49


