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Preface

Welcome to the proceedings of ICT 2011.
The conference was the sixth event in the ICT conference series and was

combined with the 15th Web Symposium. Many exciting things have happened
in the past two years and now we are able to share our reactions to them. The
conference in Singapore last year was a blast. Colleagues at the SIM U did a
great job and participants stayed until the closing keynote session. Following
that success we extended the past practice of the two-day and two-and-a-half-
day conferences into this year’s three-day event. Of course this meant a reduction
in shopping time, so please forgive us for that.

The conference theme was “Education Unplugged: Mobile Technologies and
Web 2.0.” Indeed, learning with the help of technologies is ubiquitous and learn-
ers are now, not only able to be active but also deeply immersed in their own
learning. We were delighted to see the ICT Conference continue to offer practi-
tioners, developers and researchers the opportunity to share teaching and learn-
ing experiences and facilitate exploration of the ways these technologies can be
used to support and enhance lifelong learning.

The papers in this volume explore the new and emerging practices required
or enabled by Web 2.0 through mobile technologies. The 30 papers document
e-learning projects from many parts of the world. On behalf of the editors we
would like to thanks all the authors for their conscientious and scholarly efforts.
Much credit should also be dedicated to the Programme Committee and those
tireless reviewers who provided the green light for inclusion. Last but not least,
we would like to express our gratitude to all the organizations that support our
effort to ensure the continuous success of this conference. We acknowledge (in
alphabetical order):

* Apple Asia Ltd.
* Computer World HK
* Croucher Foundation
* Education Bureau, Hong Kong SAR
* eHealth Consortium Ltd.
* Fuji Xero
* Hong Kong Information and Technology Federation
* Hong Kong Institute of Engineers
* Hong Kong Police Information Society
* Hong Kong Society of Medical Information Ltd.
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* Hong Kong Tourism Board
* International World Wide Web Conference Committee, IW3C2
* Internet Special Project Group, Australia
* Internet Society
* Institute of Electrical and Electronics Engineers
* Pearson Education Asia Ltd.

July 2011 R. Kwan
C. McNaught

P. Tsang
F.L. Wang

K.C. Li
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Development of Engineers’ Social Competences in the 
Settings of Web 2.0 Platform 

Malinka Ivanova  

Technical University – Sofia, College of Energetics and Electronics, Blvd. Kl. Ohridski 8,  
1000 Sofia, Bulgaria 

m_ivanova@tu-sofia.bg 

Abstract. Successful professional realization requires not only specific 
technical competences of engineers, but also suitable social behavior. In this 
paper the essential social competences for engineers are investigated taking into 
consideration the competences proposed in current research published in 
scientific papers and gathered opinion of students from Technical University – 
Sofia. The findings lead to creation of social competences research model 
including key social competences: communication, collaboration, networking, 
self-management, adaptability, English knowledge, leading and loyalty. The 
characteristics of Web 2.0 as a platform that could support competence 
development are summarized and a model for social competences development 
of engineers in Web 2.0 settings is proposed. 

Keywords: Web 2.0, social competency, research social competences model, 
social competences development, engineers. 

1   Introduction 

Web 2.0 is related to emerged technologies and trends in the second generation of the 
web’s presence. Every internet user can become a publisher, sharing knowledge or 
artifacts. Web based social networks are popular worldwide and collaboration online 
is used method for successful tasks doing. Open access to scientific information under 
limited licensing restrictions and to learning resources is freely available. From the 
technical aspect, the web becomes a platform based on open standards, where 
information and knowledge can be easier exchanged and managed. Applications and 
services can be combined in new context useful variations. The paradigm shift – the 
web allows authoring and development to occur right in communities and arise out of 
users own needs. Local ideas and approaches are presented and discussed with a 
potential world audience in networks expanding from local to global scale.  

Web 2.0 is called “social web” and web-based applications “social software”. It 
turned out that the understanding about social web and social software is different 
among researchers. Dourish considers that web and software are always social 
because they reflect on given meanings and understandings of society [1]. Webb 
writes that purpose of social software is only to propose possibility for dealing with 
groups or interactions between people [2]. Klamma et al. define social software as 
tools and environments facilitating activities in digital social networks [3]. 
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For the purposes of this research, the terms “social” web and software include the 
possibilities of technologies and web-based software applications to connect 
individuals or groups, who generate content, share digital identities, information and 
knowledge, collaborate, participate in networks or just benefit from the “collective 
intelligence”.  

The potential of the social dimension of web for sustainable development of 
engineering education and for competence development of engineers has yet 
evaluated. The evidences are presented in different research reports and case studies. 
Junior and Coutinho consider that nowadays engineers have to posses more 
competences to be prepared in multidisciplinary and transversal aspects [4]. They 
experiment with wiki for collaborative writing and conclude that the inclusion of 
wikis in the learning processes is a natural path that an engineer can take to learn in a 
society of knowledge. Podcasting implementation in engineering education to provide 
an innovative communication format for student engagement and involvement in 
educational topics, debates and developments is described in [5]. The authors talk 
about the benefit for skills development in podcasting technology and science 
communication. Marenzi et al. present the main functionalities of specially developed 
social-oriented integrated environment LearnWeb2.0 to support lifelong competence 
development of individuals [6]. They realize not only the possibility for collaborative 
searching, but also for storing and reusing the most successful queries for competence 
development. 

As it seen Web 2.0 proposes a social-oriented atmosphere and conditions for 
personal and professional development of knowledge, skills and competences. At the 
other hand the global-driven market need new type engineers who are social self-
effective persons and thus effective in their work and useful for a company. In such 
settings it is important to know which social competences engineers have to possess, 
how they can be achieved and how a social environment like Web 2.0 can facilitate this.  

In the paper the key competences for contemporary engineers are examined and the 
focus is given on importance of social competences for personal and professional 
development. A competency research model is developed taking into consideration 
the current research published in scientific papers and gathered opinion of students 
from Technical University – Sofia. Several models for competences development are 
explored and one is proposed for adoption in the settings of the platform of Web 2.0. 

2   Method 

The raised research questions are: “Which social competences do the future engineers 
need to possess to be successful and self-efficient in their personal and professional 
development?” and “How Web 2.0 environment can support social competences 
development?” The answer of the first research question is received after 
investigation of: (1) competencies that are likely to be important to engineering work 
identified from a broad range of literature in the fields of engineering education, 
higher education, and European key competencies, (2) survey results, summarized 
according to opinion of 40 students (15 female/25 male with averaged age 21 years) 
in their third year of specialization in Computer Systems and Technologies in  
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Technical University - Sofia, bachelor degree. A list with selected social competences 
is prepared and it is proposed to students for voting in scale from 1 to 5 (1-a 
competency with the lowest priority, 5-a competency with the highest priority). The 
gathered results are used for creation of a social competences research model. The 
answer of the second research question is related to exploration of: (1) existing 
models for competences development, (2) functional characteristics of Web 2.0 that 
support achievements of concrete social competences according to a selected model 
for competences development. 

3   Competences Definition 

Competences are defined as a combination of knowledge, skills and attitudes 
appropriate to a given context. Key competences are considered those which all 
individuals need for personal fulfillment and development, active citizenship, social 
inclusion and employment [7]. 

There is confusion and debates concerning the definition of the terms “competence” 
and “competency”. Several authors assume that there are no differences between these 
two terms and they are interchangeable in a concrete context. Others feel need to 
distinguish between them classifying them as input-based and output-based approaches 
[8]. A competency is defined in [9] as any kind of qualification or ability, both formal 
and informal, a person should have in order to fulfill a particular task or job. The term 
competence is used to measure the output of a learning process and can be described as 
a standard that should be reached in order to perform a task [10]. According to Moore, 
Cheng and Dainty the term competence is related to what people need to be able to do 
to perform a job well and the term competency is defined as the behavior(s) supporting 
an area of work.  

Therefore, these definitions describe the term competence as an output-based 
approach focused on the demands of a certain job and the term competency as  
an input-based approach related to the behavior that is needed for performing the 
work or task.  

In this work, the term competency is utilized to examine and identify the needed 
behavior of engineers, what they should able to perform for successful accomplishment 
of tasks.  

4   Essential and New Competences of Engineers 

The key competences’ set for engineers in our knowledge-based and social-oriented 
society is broadly discussed and universities are striving to implement more flexible 
programs, making more investments in laboratories and equipments, in software 
products and simulations, eLearning strategies, promoting more mobility programs. 
Research reports and case studies describe the changes in world scenario concerning 
the political, economical and social aspects in national and globe scale and their 
influence on engineering education and engineers. The findings result in lists of 
essential and new competences that engineers have to posses to be effective in their 
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personal and professional development. Several competences’ lists are examined and 
summarized in Table 1. 

Alstrup and Andersen investigate the competences of engineers working in the 
consulting business [11]. They argue that engineers need the ability to embrace complex 
and transdisciplinary solutions. The findings point that among the key competences that 
engineers and engineering education need address are: communication, dialogue, social 
intelligence, reflection and creativity.  

The essential competences for software engineers are explored in [12] by Turley and 
Bieman. A list consisting of 38 competencies is prepared and divided in three 
categories: derived competences that are related to the behavior of engineers,  
self-describes competences concerning the skills, techniques, and attributes that 
engineers think are important for successful job performance and manager described 
competences. The first ten competences from the list in the category self-described are 
the following: perseverance, team oriented, knowledge, skills/techniques, thinking, 
communication, obtains necessary training/learning, driven by desire to contribute, 
desire to do/bias for action.  

The generic engineering competencies for engineers graduating in Australia are 
researched by Male, Bush and Chapman [13]. Their study identifies 64 technical, 
nontechnical and attitudinal competencies that are from importance. Over 50% from 
the survey participants agree that critical engineering competences that support their 
well job doing are: communication, teamwork, self-management and problem solving.  

Nowadays engineers work in multicultural and diverse global environments and 
among the competences facilitating and enhancing their personal and professional 
development are identifies: social responsibility, practice culturally appropriate 
relationship, leadership, team working, communication, ethical behavior, empathy, 
cultural competence, embrace philosophy as a pursuit of wisdom in a global context 
[14]. The authors Allan and Chisholm conclude that development of global and 
multicultural competences for engineers is an important task for educators to prepare 
effective young generation for successful professional development in our global and 
social oriented information society. 

A comparative analysis of some engineering competencies distinguished and 
identified by several accreditation agencies of US, UK, Australia, Japan, and 
Singapore is done by Goel [15]. The author sees great similarities in the competency 
set identified by these accreditation agencies and among the core competences are 
selected: ability to apply knowledge, design skills, problem solving skills, technical 
competence, ability to work in multidisciplinary teams, communication skills, 
sensitivity towards global, societal, and environmental issues, sensitivity towards 
ethical and professional issues, and readiness for life-long learning.  

This review shows that engineers must be competent not only in the specific 
technical field but also in a social aspect. Communication skills and team working are 
highly appreciated competences, also ability for fruitful dialogue, ability to 
experience and shape relationships, to interact with others, ability for development of 
social responsibility and solidarity, ability to make benefits from the “collective” 
intelligence”, ability to be sensitive towards social problems. 
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Table 1. Key and New Competences of Engineers 

Author/s Key competences Social competences 
Alstrup and 
Andersen [1] 

communication, dialogue, social intelligence, 
reflection and creativity 

 
 
 
*communication, 
*dialogue,  
*social intelligence 
*team working 
*social responsibility 
*culturally 
appropriate 
*relationship, 
*empathy, 
*embrace philosophy 
as a pursuit of 
wisdom in a global 
context, 
*sensitivity towards 
global, societal, and 
environmental issues 

Turley and 
Bieman [2] 

perseverance, team oriented, knowledge, 
skills/techniques, thinking, communication, 
obtains necessary training/learning, driven 
by desire to contribute, desire to do/bias for 
action 

Male, Bush and 
Chapman [3] 

communication, teamwork, self-management 
and problem solving 

Allan and 
Chisholm [4] 

social responsibility, practice culturally 
appropriate relationship, leadership, team 
working, communication, ethical behavior, 
empathy, cultural competence, embrace 
philosophy as a pursuit of wisdom in a 
global context 

Goel [5] ability to apply knowledge, design skills, 
problem solving skills, technical 
competence, ability to work in 
multidisciplinary teams, communication 
skills, sensitivity towards global, societal, 
and environmental issues, sensitivity towards 
ethical and professional issues, readiness for 
life-long learning 

5   Social Competences – Definition and Model 

Social competences are also among key competences defined in the European 
Reference Framework [7] that cover all forms of behavior and equip individuals to 
participate in an effective and constructive way in social and working life. Other 
description of social competences is given by Archan and Tutschek who defined the 
social competency as the ability and willingness to cooperate, to interact with others 
responsibly and behave in a group and relationally oriented way [16]. Also, social 
competences are defined as skills needed to recruit and maintain satisfying and 
supportive relationships [17]. Social competencies are described as the behavior 
that one needs to have and needs to demonstrate to interact and cooperate with 
others and to build and sustain different relationships [18]. One competency 
research model applied to engineers from Philips Enabling Technology Group is 
presented in [18] and it includes shown in Figure 1 social competences: 
communication, collaboration, ability for realizing of social contacts, networking, 
adaptability and empathy. 

This model is used as bases for further research the needed social competences of 
our undergraduate students in order to be prepared for working in national and 
international companies that require the context-based social behavior.  
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Fig. 1. Social (sub)-competencies of the competency research model 

6   Survey and Result 

For purposes of this survey, the list with generic competencies for engineers [13] is 
used for selection of these competences that are oriented to define and manage social 
behavior of engineers. They are supplemented with the essential social competences 
defined in [18] and identified in Table 1. The following rating of competences is 
applied: 5 – this competency is mandatory for an engineer, 1 – an engineer does not 
need this competency. The students’ voting with scores 4 and 5 is converted in 
percents and it is summarized in Table 2 (female vote and male vote are presented in 
different columns). 

Table 2. Students voting in percents 

№ Competency Short description Female Male 
vote 
with 4 
and 5 

vote 
with 
5 

vote 
with 4 
and 5 

vote 
with 
5 

1 Written 
comm. 

Communicating clearly and 
concisely in writing  

87 47 80 60 

2 Managing 
Comm. 

Managing own 
communications 

87 67 80 52 

3 Create/mainta
in contacts 

Create contacts using social 
media, other media or face-to-
face 

100 60 68 36 

4 Self-
management 

Managing self social behavior 100 80 92 68 

5 Verbal comm.  Using effective verbal 
communication 

100 80 88 56 

6 Teamwork  Working in teams, trusting and 
respecting other team members 

87 87 96 76 

7 English  Speaking and writing fluent 
English 

93 53 80 60 

8 Interdisciplina
ry skills  

Interacting with people in 
diverse disciplines 

67 27 56 8 
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Table 2. (continued) 

9 Honesty  Demonstrating honesty - 
admitting one’s mistakes, ect. 

80 27 52 36 

10 Managing  Managing projects/programs/ 
contracts/people 

73 33 84 20 

11 Graphical 
comm. 

Using effective graphical 
communication – reading 
drawings 

47 20 40 8 

12 Flexibility/ad
aptability  

Being flexible/adaptable  80 47 88 56 

13 Concern for 
others 

Being concerned for the 
welfare of others in your 
organization  

73 13 40 8 

14 Negotiation  Negotiating, asserting, 
defending approaches, needs 

60 13 60 24 

15 Coordinating Coordinating the work of 
others 

73 33 56 28 

16 Meeting skills  Chairing, participating 
constructively in meetings  

80 47 64 32 

17 Loyalty  Being loyal to your 
organization  

67 60 84 60 

18 Presenting  Presenting clearly and 
engagingly  

67 27 56 20 

19 Diversity 
skills 

Interacting with people from 
diverse cultures/backgrounds 

60 20 56 16 

20 Networking Networking - 
building/maintaining 
personal/organizational 
networks 

87 67 72 36 

21 Leading  Leading - gaining cooperation 
/motivating and inspiring 
others  

67 27 84 52 

22 Supervising  Supervising work/people 67 13 60 20 
23 Embracing 

change 
Trying new behavior, 
approaches, technology 

93 53 84 52 

24 Mentoring  Mentoring/coaching co-
workers 

67 13 44 16 

25 Community  Being concerned for the 
welfare of the local, national 
and global communities 

67 33 60 16 

 
The results from Table 2 show that the key social competences according to 

students’ vote with 4 and 5 scores are slightly different between female and male 
students (Table 3). The highest rated social competences that are the same in female 
and male students’ lists are: teamwork, self-management, verbal communication, and 
embracing change. The highest vote with 5 marks the students give to the common 
social competences for male and female students: teamwork, self-management, 
managing communication, English knowledge (Table 4). 
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Table 3. Key social competences according to students’ vote with 4 and 5 scores 

№ Competency - Female № Competency - Male 

vote with 4 and 5 

1 Create/maintain 
contacts 

100 1 Teamwork 96 

2 Self-management 100 2 Self-management 92 

3 Verbal communication 100 3 Verbal communication 88 
4 English 93 4 Flexibility/adaptability 88 
5 Embracing change 93 5 Managing 84 
6 Written communication 87 6 Loyalty 84 
7 Managing 

communication 
87 7 Leading 84 

8 Teamwork 87 8 Embracing change 84 

9 Networking 87    

Table 4. Key social competences according to students’ vote with 5 scores 

№ Competency - Female № Competency - Male  
vote with 5 

1 Teamwork 87 1 Teamwork 76 
2 Self-management 80 2 Self-management 68 
3 Verbal communication 80 3 Written communication 60 
4 Managing 

Communication 
67 4 English 60 

5 Networking 67 5 Loyalty 60 
6 Create/maintain contacts 60 6 Verbal communication 56 
7 Loyalty 60 7 Flexibility/adaptability 56 
8 English 53 8 Managing 

Communication 
52 

9 Embracing 
change 

53 9 Leading 52 

 
The rating of all surveyed students regardless of their gender is summarized in the 

Table 5 and it stands the basis for the construction of research competency model 
(Figure 2). The main competences that influence on engineers social behavior are 
grouped in 8 categories: self-management, communication, collaboration, 
adaptability, networking, English knowledge, leading, and loyalty.  

With the highest scores is the competency self-management. Students consider 
ability for self- management of their social behavior as very important, which gives 
the possibility for time control in tasks performing, for priorities defining of raised 
tasks, for achievement of output quality. Students believe that the self-management is 
the main factor for their self-efficiency, stimulation of motivation and insurance of 
balanced social life. 

Communication can take different forms, but in this survey the main communication 
abilities are related to: verbal communication – abilities for giving instructions in an 
appropriate manner, asking for information, listening; written communication – writing 
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technical documents, instructions, specifications, preparing technical news, email 
answering; communication management, including updating communication tools and 
channels.  

The competency collaboration is included in the competency research model too, 
because it is rated by students as an important ability at: team working – abilities for 
respecting and trusting other members’ opinion and sharing own ideas and results, 
reconcile the conflicts, ensuring the team cohesion; and management – ability to 
motivate, inspire, and encourage people. 

Table 5. Social competences with highest rates given by all surveyed students 

№ Competences vote with 5 № Competences vote with 4 and 5 
1 Teamwork  80 1 Self-management 97 
2 Self-management 74 2 Verbal communication 92.5 
3 Verbal communication 65 3 Teamwork 92.5 
4 Loyalty 60 4 Embracing change 87.5 
5 Managing 

Communication 
58 5 English  85 

6 English  58 6 Flexibility/adaptability 85 
7 Flexibility/adaptability 53 7 Loyalty 85 
8 Embracing 

change 
53 8 Written communication 82.5 

 9 Managing 
Communication 

82.5 

10 Create/maintain contacts 80 
11 Managing 80 
12 Networking 77.5 
13 Leading 77.5 

 
Adaptability is the category consists of ability of engineers to be flexible and 

adaptable in complex social situations, changing behavior according to emerged 
uncertainty or ill-defined problems; and ability for change embracing trying new 
technologies, approaches, tasks, responsibilities and people management.  

Networking is other important for our future engineers’ competency that supports 
building and maintaining personal and professional networks, using them for 
questions asking, receiving of advices, applying knowledge and expertise of other 
colleagues and experts, taking advantages of “collective” intelligence. Networking is 
related also to ability for contacts creation/updating and relationships management. 

English knowledge - speaking and writing fluent English is rated with high scores 
by 58% of surveyed students that indicating that if they want to work in multinational 
team or they want to implement innovative solutions in their organizations or just 
desire to follow the latest concepts and solutions in the engineering area they must 
know at least one foreign language. 

It is surprising, but in this competency research model the competencies leading 
and loyalty are included because of high students’ rating. They consider that abilities 
for recruiting team members, gaining cooperation, influencing and persuading others 
are among important social qualities. They believe that being loyal to a company, 
team and colleagues will open doors to certain choices and certain social behavior.  
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Fig. 2. Social competences research model 

7   Models of Competences Development 

A model for continues enhancement and development of an individual’s or a group’s 
competences is proposed in [19]. The authors described competences development  
as a lifecycle in five steps: (1) creation of a competence model through the 
identification of required job, (2) the assessment of existing competences and the 
needed competences for a specific job or task, (3) the gap analysis between existing 
competences and the required competences for a given job or task, (4) the definition 
of competence development programmes or units of programmes to minimize the 
identified gaps, (5) the continuous performance monitoring and assessment to confirm 
improvement. 

Rogers’ model for competence development in a learning network consists of four 
phases: aware, interested in, trying engaging, and actively involved and connected 
[20]. In the first phase, students aware of (1) relationship and connections among 
peers and (2) own opportunity for value-created involvement. In the second phase, 
students interested in (1) engaging in informal knowledge exchange and (2) revision 
of competence development objectives. In the third phase, they are trying engagement 
in individual or collaborative learning, in social network activities, in pro-active 
contribution of their own insights and expertise. In the last phase, they are involved in 
contribution of their own experiences and artifacts, and they are connected with other 
peers, educators and professionals. 

Another model of competence development is presented in [21], which is 
composed from four stages: (1) a process of orientation, in which the learner 
determines which competences s/he wants to develop, (2) evidence collection, which 
shows the learner’s current proficiency level, (3) assessment by others, (4) 
competence development activities to attain a higher proficiency level. 

8   Characteristics of Web 2.0 in Support of Social Competences 
Development 

In recent years the Web is constantly undergoing changes, becoming a borderless 
space for dynamic interactions among people with the same interests, giving the 
possibilities for contribution of everyone and for expression of the personal qualities. 
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Web 2.0 is explained through examples by Tim O'Reilly founder of O'Reilly Media 
who outlines a bunch of seven themes that he thinks are important characteristics of 
Web 2.0. They are basis for discussion bellow from the perspective of competence 
development [22]. 

(1) Web as a Platform - In computing, the term “platform” is related to the full 
set of technologies, including hardware components and the hardware/software 
interface, software and application frameworks, operating systems, and runtime 
environments that allow a piece of software to run. The new generation of Web has 
begun utilizing these technologies, starting at the top of the set. Nowadays, one Web 
site can deliver the same, or better, functionality than the equivalent application on the 
desktop, e.g. functions of word processors, spreadsheets, audio/video/image editors, 
presentation packages, project management and visualization, etc. combining and 
aggregating content and services. Students take advantage of these sites utilizing them 
in different learning scenarios. Functions of such applications can be used to support 
an active role in development of social competences promoting authoring, interaction, 
networked communication, discussions, and offering the students community a range 
of pathways, modes, and styles of knowledge gathering.  

(2) Harnessing Collective Intelligence - The connections in the Web grow as a 
result of the collective activity of all web users and the structure of the Web is 
changing dynamically. This fact is called “network effect” and the term is applied to 
describe the increase in value to the existing users of a service in which there is some 
form of interaction with others, as more and more users start to use it. Each user 
therefore immediately becomes a member of a community with a low barrier to 
participate. Competences development can occur in specially or not specially created 
learning networks and it is seen as an activity that takes place in a social context. The 
social network approach holds that the behavior of an individual is affected by the 
kinds of relations, or technical ties, and networks more than by the norms and 
attributes that an individual possesses. Recently, many web sites benefit from a 
network effect: the number of contributions grows, more students turn to it as a source 
of information, the quality of information on the website improves and the authoring 
process is transparent. A wide range of social networks are formed building online 
communities of students, experts and professionals who share and examine the 
common interests and/or activities. The networked web influences on the performance 
of authoring, relationships creating, communication realizing, information receiving 
and give the possibilities for collaboration. 

(3) Data as the Intel Inside - We generate and make use of ever increasing 
amounts of data. Several companies orient their core competencies to database 
management and networking and develop the ability to collect and manage this data 
on an epic scale. This data is also made available to developers, who can recombine it 
in new ways. The web is mashable allowing a combination of separate, stand-alone 
technologies into a novel application or service. The power of mashups for 
competence development lies in the way they help new conclusions reaching or new 
relationships discerning by uniting large amounts of data in a manageable way. 

Web 2.0 services enable access to data at an unprecedented scale, such as images 
(e. g. Flickr), bookmarks (e.g. Delicious), mapping data (e. g. Google Maps), but also 
indexed data, such as the Google search index. Many of the new search engines use 
the modular functionality of Web 2.0: mash together several services and add new 
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features. Students use the found data as information sources in their learning process, 
and also as building blocks for creating new content mixing or mashup of existing 
one. Thus, Web 2.0 services employ different measures for increasing students’ 
contributions and participations, for instance by visualizing data, aggregating from 
different sources, by making content accessible through RSS syndication and APIs. 

(4) End of the Software Release Cycle - Two things are behind this Web 
characteristic: software that is always in beta version and software that is treated as 
service. Software as a service is a software application delivery model by which a 
producer develops a web-based software application, and then hosts and operates that 
application over the Internet for use by its users. Often, users can be treated as co-
developers of web-based applications and services participating in such process 
conscious or unconscious. The web-based software development is in “the perpetual 
beta” status in which the product is developed in the open, with new features 
slipstreamed in on a monthly, weekly, or even daily basis, instead to be realized early 
and often. Changes to services happen gradually. This is facilitated by the ability of 
Web applications to track the user’s interaction with the service and thereby gathering 
data about interaction patterns that is nearly impossible to collect for desktop 
applications. However, it has an effect on students that use a specific service. One 
advantage of the “perpetual beta” is that the developers are usually open to 
suggestions from adaptors. They often set up developer discussion boards and use 
these to receive additional feedback. Working with software as a service can enhance 
the learning experience, supporting informal learning and the many-directional 
transfer of knowledge. 

(5) Lightweight Programming Models - Lightweight or simplified programming 
models facilitate the creation of “loosely coupled” systems, using syndication and 
remixing. Lightweight programming is programming based on a high level of 
accessibility for users and creators and on the idea of adaptation and change for 
improvement. Mashup and service-based approach allow students to discover, 
implement and manage suitable applications/services for solving an immediate, 
specific problem by blending externalities with existing content and services. Such an 
approach contributes to the social competence development giving the possibilities for 
improvement versions of resources, as well as sharing further knowledge about these 
resources, their use, and their interrelationships; community-based collaborations can 
be fostered, thanks to the culture of collaboration and to the “network effect”. 

(6) Software above the Level of a Single Device - In order for web applications 
to compete in a world of constantly changing platforms, users need to cater to a wide 
variety of access points, including mobile, iPhone, PDA, laptop, etc., ensuring the 
access to Web2.0 and software above the level of a single device. Delivering of a 
ubiquitous access to information and knowledge at anytime and from anywhere 
utilizing mobile and other devices creates a flexible environment for different social 
competency realization. Research shows, that such a way of instant access leads to 
greater efficiencies and effectiveness in learning, increased individual support and 
opportunities for personal development, better methods of collaborating and 
communicating and greater exposure to technology. 

(7) Rich User Experiences - Web 2.0 involves several emerging technologies 
that allow students to move, beyond the page metaphor to deliver rich user 
experiences. Such technologies mean that users will no longer have their experiences 
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dictated to them, but will instead have as much power to define their own 
experiences, as they are comfortable exercising it. The breadth, richness, and 
flexibility provided by these technologies transforms the user interface beyond a 
dynamic UI to a full interactive audio-visual experience, with new, powerful ways for 
interacting with systems and one another still being explored. 

It seems that the social nature of Web 2.0 has the potential and power to facilitate 
development of social characteristics of our students giving in their hands services, 
applications, open resources and programs for development of specific social personal 
and professional behavior.  

9   A model for Social Competences Development of Engineers in 
Web 2.0 Settings 

The presented in Figure 3 model for social competences development of engineers in 
Web 2.0 settings is created into considerations of the Social competences research 
model (Figure 2), main characteristics of Web 2.0 facilitating the formation of a given 
social behavior and the presented three models for competence development in 
section 7. The created model presents four steps for social competences development 
utilizing the platform of Web 2.0.  

In the first step: Occurrence of interests in the development of social competences, 
the first relationships and connections are realized, the opportunity for value adding is 
seen and the need from appropriate social competences development is determined.  

 

 

Fig. 3. Model for social competences development 

I step Occurrence of interests in the 
development of social competences 

Social Web Platform – services, applications, tools 

relationships 
connections 

II step Gap analysis performing between 
existing and needed competences 

III step Engaging in a process of social 
competences development activities 

IV step Striving for continues 
development of social competences 

Key Social Competences 

technologies 
resources 

access 

surveys 

interviews profile 

tests 

artifacts networks 
management knowledge 

motivation 

strategy 

challenges 

specialization 

partnerships 

quality 

changes 

communication 
collaboration 

self-management 
adaptability 

English knowledge networking leading loyalty 
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In the second step a gap analysis between existing and needed social competences 
is performed using different tools like surveys, tests, interviews and a digital profile of 
a student is created.  

In the third step: Engagement in a process of social competences development 
activities - the students are more actively involved in learning activities, participating 
and organizing networks, using “collective intelligence” and experts/peers knowledge 
to produce artifacts and connections, a strategy for a learning process is defined.  

The fourth step is Striving for continues development of social competences, and it 
includes further specialization of existing social competences, or receiving new ones 
if the situation is changed with aim the quality to be achieved through formed social 
behavior. 

10   Conclusion and Future Research Directions 

In this work interesting results are achieved gathering the students’ opinion about 
what kind of social competences they would like to posses in their future professional 
life. Social competences like communication, collaboration, networking and 
adaptability are among the competences with high priority. These competences are 
pointed by established engineers from Philips Enabling Technology Group [18] as 
very important for successful social behavior too. With the highest scores our students 
rate the ability for self-management of social activities. That means that they wish to 
know how to manage their behavior, what kind of tools to use and how to utilize a 
social environment like Web 2.0 to be successful persons in their career development. 
It would be great if universities propose to future engineers such courses introducing 
them to several concepts and best practices in social behavior. Other surprising social 
competences are leading and loyalty. English knowledge as a tool for communication 
in our global world is rated with high scores too. The performed investigation about 
key competences for engineers results in a social competences research model. The 
characteristics of Web 2.0 are discussed to provide knowledge how they can be used 
for realization of the four steps in created model for social competences development.  

The work is bases for future research related to: (1) testing and evaluating the 
proposed models in prototyped Web 2.0 environment, (2) models refinement 
considering the real engineering practice. 
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