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IFIP – The International Federation for Information Processing

IFIP was founded in 1960 under the auspices of UNESCO, following the First
World Computer Congress held in Paris the previous year. An umbrella organi-
zation for societies working in information processing, IFIP’s aim is two-fold:
to support information processing within its member countries and to encourage
technology transfer to developing nations. As its mission statement clearly states,

IFIP’s mission is to be the leading, truly international, apolitical
organization which encourages and assists in the development, ex-
ploitation and application of information technology for the benefit
of all people.

IFIP is a non-profitmaking organization, run almost solely by 2500 volunteers. It
operates through a number of technical committees, which organize events and
publications. IFIP’s events range from an international congress to local seminars,
but the most important are:

• The IFIP World Computer Congress, held every second year;
• Open conferences;
• Working conferences.

The flagship event is the IFIP World Computer Congress, at which both invited
and contributed papers are presented. Contributed papers are rigorously refereed
and the rejection rate is high.

As with the Congress, participation in the open conferences is open to all and
papers may be invited or submitted. Again, submitted papers are stringently ref-
ereed.

The working conferences are structured differently. They are usually run by a
working group and attendance is small and by invitation only. Their purpose is
to create an atmosphere conducive to innovation and development. Refereeing is
also rigorous and papers are subjected to extensive group discussion.

Publications arising from IFIP events vary. The papers presented at the IFIP
World Computer Congress and at open conferences are published as conference
proceedings, while the results of the working conferences are often published as
collections of selected and edited papers.

Any national society whose primary activity is about information processing may
apply to become a full member of IFIP, although full membership is restricted to
one society per country. Full members are entitled to vote at the annual General
Assembly, National societies preferring a less committed involvement may apply
for associate or corresponding membership. Associate members enjoy the same
benefits as full members, but without voting rights. Corresponding members are
not represented in IFIP bodies. Affiliated membership is open to non-national
societies, and individual and honorary membership schemes are also offered.
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Preface

Sometimes shifts in technology prove to be a game-changer in certain application
fields. The shift to open and social technologies plays an increasingly important
role in many educational settings. Social technologies are naturally entering pri-
mary, secondary, and higher education where they blur the boundaries between
formal and informal learning. Social technologies also enter the workplace where
they connect learners and bridge the boundaries between individual learning
and organizational knowledge processes. Not only do these technologies con-
nect learners independent of place and time, they have also been found to exert
emergent properties. For example, wikis or social tagging environments are in-
creasingly used for collaborative knowledge construction where new knowledge
emerges from a large-scale interaction of individuals. These properties and their
impact on individual, group, and organizational learning have only started to be
researched.

Open source software (OSS) and technologies have received extensive research
attention owing to some favorable properties contrasting with a traditional un-
derstanding of software development and the use of those systems. Many OSS
issues are motivations for OSS developers and licensing bodies. However, impor-
tant research areas in OSS are product and implementation success and the use
of OSS in different educational and enterprise settings. OSS can also serve as
a platform for providing services to user communities. Especially in developing
countries, OSS provides an attractive opportunity.

To address these topics, the IFIP-sponsored open conference on Open and
Social Technologies for Networked Learning took place in Tallinn, Estonia, from
July 30 to August 3, 2012. The conference brought together participants from
five continents, and engaged them in a broad and diverse programme. All sub-
mitted papers were peer reviewed and we accepted 16 full research papers for
presentation at the conference with an acceptance rate of roughly two thirds of
all submissions. These were complemented by presentation of three short pa-
pers and five doctoral student papers that presented emerging topics of young
researchers in this area. These research papers comprise the main body of this
volume, covering topics of “Mobile Learning,” “Social Networks, Analytics and
Recommendation,” “Workplace Learning,” “Learning Analytics in Higher Ed-
ucation,” “Collaborative Learning in Higher Education,” and “Managing Open
and Social Education.” The authors of the accepted papers were then given the
opportunity to make improvements to their papers following suggestions and
feedback from other conference participants. We thank the reviewers for their
dedication that helped to ensure the high quality of the final papers.

In addition to these presentations and following the tradition of earlier IFIP
conferences, three discussion groups offered the opportunity for in-depth discus-
sion of more focused topics. Kati Tikkamäki and Nicholas Mavengere from the
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University of Tampere convened a group on “Organizational learning, agility
and social technologies in contemporary workplaces”. Jane Andersen from the
IT University of Copenhagen, Denmark, convened a group on “Social technolo-
gies for improving quality and efficiency in the area between teaching/learning
and administrative student support,” and Mart Laanpere and Peeter Normak
from Tallinn University lead a group on “Digital learning ecosystems: rethinking
virtual learning environments in the age of social media.” This volume includes
a paper that synthesizes the discussions of the Tikkamäki and Mavengere dis-
cussion group and points toward further research.

Last but not least, the program included presentations of three invited speak-
ers. Stefanie Lindstaedt, from Graz University of Technology, Austria, talked
about a research program in which she examined the important role of reflection
at the workplace. Different technological means included work-integrated learn-
ing technologies, knowledge maturing services, and different types of context-
detection mechanisms from desktop and mobile applications.

Alberto Cañas from the Institute for Human and Machine Cognition, in
Florida/USA presented concept mapping as a way to support knowledge con-
struction. Several tools that his group has been developing for this purpose were
also demonstrated. It is increasingly important to formulate concepts for the
mass of social media phenomena, otherwise it is difficult to observe the changing
arena of discussion.

Lastly, Jari Multisilta from CICERO Learning at the University of Helsinki,
Finland, talked about mobile social technologies and their use in schools and
beyond. His message was to pinpoint the value of a richer social media envi-
ronment with massive use of digital images and, increasingly, videos. The next
generation will learn by socializing their video inputs.

With the tag #ifipost12, the conference was also represented in several social
media services, such as Twitter, Flickr, and Slideshare.

The conference was co-sponsored by IFIP Technical Committee 3 Education
with the organizing working group WG 3.4 Professional and Vocational Educa-
tion in Information Technology. This working group has focused its activities in
the last few years on many of the emerging movements in the field of ICT and
education, one of the editors of this book, Arthur Tatnall, is the Chair of the
WG.

Whether the increased use of social and open technologies proves to be a
game-changer in education has not been decided. The contributions in this vol-
ume, however, show that significant progress has been made in the application of
open and social technologies in all areas of education, and a number of exciting
research questions still remain to be tackled.

Tobias Ley
Mikko Ruohonen

Arthur Tatnall
Mart Laanpere
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Mobile Phones and Voice-Based Educational Services  
in Rural India: Project RuralVoice 

Mikko Ruohonen1, Markku Turunen1, Gururaj Mahajan1, Juhani Linna1,  
Vivek Kumar1, and Himadri Das2 

1 School of Information Sciences, University of Tampere, Finland 
{mikko.j.ruohonen,markku.turunen,gururaj.mahajan, 

juhani.linna,vivek.kumar}@uta.fi 
2 Great Lakes Institute of Management, Gurgaon, India 

himadri.das@greatlakes.edu.in 

Abstract. Voice-based services offer major business opportunities in developing 
areas such as India and Africa. In these areas mobile phones have become very 
popular, and their usage is increasing all the time. In this project, we study the 
deployment of voice-based mobile educational services for developing countries. 
Our study is based on a Spoken Web technology developed by IBM Research 
Labs, and our focus is on India’s Bottom of the Pyramid (BoP). It is being built as 
a service that runs on the telecom infrastructure similar to World Wide Web that 
runs as a service on the Internet infrastructure. Spoken Web proposes to build an 
alternate web for the underprivileged population that is yet untouched by the 
enormous benefits of Internet and World Wide Web. In this research project 
RuralVoice we also investigate how Finnish service and technology companies 
can co-create novel services for this challenging target population in three 
educational areas i.e. agriculture, healthcare and entrepreneurship education. 

Keywords: Bottom of the Pyramid, Mobile Education, Professional Education, 
India, Illiteracy. 

1 Introduction: Indian BoP Market for Mobile Services 

A large market opportunity exists for businesses to tap at the bottom of the pyramid 
(BoP) in India [11]. This market segment is mostly in rural India, which is difficult to 
reach compared to urban India. The total population of India is 1.21 billion with a 
break up of 833 million from rural India and 377 million from urban India. This 
indicates a huge 69% to 31% rural to urban skew. Accessibility to this large rural BoP 
market is a huge challenge especially for services. The distribution channels for 
products have been established with large investments by some of the large consumer 
product companies but services have been a hitherto more or less unexplored category 
for this market.  

The poor are vulnerable by virtue of lack of education, lack of information, and 
economic, cultural, and social deprivations [5]. Accessibility to this large rural bottom 
of the pyramid market is a huge challenge especially for services. The distribution 
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channels for products have been established with large investments by some of the 
large consumer product companies but services have been a hitherto more or less 
unexplored category for this market. A notable exception to this service drought in 
rural India has been telecommunication services.  

Mobile phone penetration in India, in general, and rural India, in particular, has 
been growing at a breakneck pace. According to TRAI’s (Telecom Regulatory 
Authority of India) latest Telecom Subscription Data as 3rd May 2012, the total 
number of mobile phone connections in India is 919.17 million with 595.90 million 
connections in urban India and 323.27 million connections in rural India. This higher 
share of urban subscribers at 64.83% as compared to the lower share of rural 
subscribers at 35.17% is because mobile connectivity was originally rolled out 
exclusively in urban centers as that was where the purchasing power existed for the 
then expensive service. As the service prices have dropped drastically the market in 
rural India has now opened up and that is where the growth is much higher than that 
in urban India. Every month 8 million new mobile connections are added across India 
at a monthly growth rate of 0.88%.  

This is made up of 1.79 million new connections in urban India at a monthly 
growth rate of 0.30% and 6.02 million new connections in rural India at a monthly 
growth rate of 1.96%. It is expected that by 2013, the number of mobile phone 
subscribers will be 1 billion. The national mobile connection teledensity is 76.00 with 
an urban teledensity of 162.82 and a rural teledensity of 38.33. It is should be noted 
that more subscribers are coming from rural areas. What appears to be a 
comparatively low rural teledensity for mobile connections is very misleading in 
terms of a measure of the power of the mobile phone for accessing the rural market. 
This is because in rural India the mobile phone is not a personal device like in urban 
India but a shared device across the entire family. This makes the addressable market 
size using mobile phones larger than that suggested by the teledensity figures. 

2 Voice-Based Services for BoP Markets 

Typically value added services through mobile phones have been delivered through 
text and web platforms. Both of these require the service consumer to be literate. 
Whereas literacy is a given in developed markers for mobile value added services, it 
is not the necessarily the case in the rural India bottom of the pyramid market 
segment. The illiteracy rate in India is 26%, with 31% illiteracy in rural India and 
15% illiteracy in urban India. This problem is likely to persist, since elementary 
education is not targeted to adults, and children’s drop-out rates are high. Illiteracy 
makes text based and web based service delivery platforms unusable. This creates a 
need for services that can be delivered on a voice platform instead of text or web. 
Currently, spoken services are used successfully in many areas in many countries. 
Typical examples of speech applications include transport information services, such 
as automated train and bus timetable services. The current trend is that DTMF (touch-
tone) inputs are replaced by speech inputs. This may promote both greater user 
satisfaction and cost savings in some application areas. In addition to IVR 
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applications, many other forms of telephony applications have dominated the field. To 
address these challenges, IBM Research Labs have developed the Spoken Web to 
deliver data and information to illiterate people. In a nutshell, Spoken Web content is 
stored in the form of voice-sites instead of text based web-sites. The content is in 
local dialects, making it much easier for illiterate people to access this information. It 
has been observed that IT systems with a voice-based feedback have much more 
appeal for the illiterate and semiliterate population of these regions [8][9] as 
compared to GUI-based systems such as Internet Kiosks. Voice-links allow for 
navigation between voice-sites using voice commands from a limited permissible 
vocabulary set. The interconnection of voice-sites leads to a WWTF or World Wide 
Telecom Web on the lines of the traditional World Wide Web. The lack of internet 
access limits access to the World Wide Web. Voice-sites can be accessed by dialing a 
phone number. The much higher access to mobile phone connections, therefore, 
makes access to voice sites much easier. In addition to fulfilling service needs for 
these BoP markets it also provides a platform to create and develop first in developing 
countries context and then “reverse” the innovation to developed countries [3] and 
probably building an institutional innovation system through creation nets [4]. 

3 Target Service Domains 

According to Prahalad and Hart [11] the commercial infrastructure and ecosystem for 
BoP markets is driven by the following four drivers: creating buying power, shaping 
aspirations, improving access and tailoring local solutions (see Figure 1). The other 
drivers after this phase are reverting innovation back to developed countries [3] and 
building an institutional innovation system through creation nets [4]. 

Based on our preliminary studies and strategic documents, we have identified the 
people at India’s BoP markets require professional educational services and 
knowledge sharing in the following three urgent areas: 

1. Agriculture education and knowledge sharing (local production) 
2. Healthcare education and access to primary care (well-being) 
3. Education for entrepreneurship and employment (economic growth) 

Our work focuses initially on agriculture education provision. The existing work done 
in the area allows us a rapid start, and in particular concrete field studies can be 
conducted already in the initial phases of the project. Furthermore, the potential of 
other domains will be studied so that the results from studies on agriculture 
knowledge sharing can be applied to these fields as well. 

In the area of agriculture, the problem is that of information asymmetry where 
people at the BoP do not have access to information on agri-commodity prices, 
weather, seeds, pesticides, fertilizers, and agricultural equipment. They need real time 
information access as and when required. Examples of information needed include 
agri-commodity prices, weather, seeds, pesticide, fertilizer, and agricultural 
equipment. There are three phases in agriculture i.e., production, processing and  
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several employment avenues that currently do not exist for the rural BoP. The focus 
on inbound tourism opens up possibilities in the hospitality industry where spoken 
English becomes a boon. This includes jobs for drivers, hotel housekeeping staff, tour 
guides, etc. In addition, knowledge of spoken English also opens up doors for 
employment for these people in urban centers for cleaning staff and errand runner 
jobs in MNC offices as well as expatriate managers’ residences. These people in the 
rural BoP would like access to spoken English courses that do not need basic literacy 
as a prerequisite. In addition to English language education, there is a need for 
entrepreneurial education to grow their microenterprises and increase employability 
which supports the opportunities of poor people and growth of small businesses in 
rural India. 

4 Farmer’s Voice Case Study 

The baseline Spoken Web technology is currently ready to be deployed commercially. 
Next, we present case studies carried out by its developers and the project team. 
Farmer’s Voice [1][2] is Kannada language voice site created for the purpose of field 
study. Kannada is one of the official and classical languages in India. This is field 
study was carried out in close collaboration with University of Agricultural Sciences 
(UAS) Dharwad, IBM Research Lab, India and University of Tampere (UTA).  

The Department of Extension, UAS works to transform the best agricultural 
practices, research work and agricultural technologies created by its staff to the 
farming community. In order to accomplish this goal, they have adopted several 
modern communication media such as Television, Krishi (Farming) Community 
Radio Station. Even though adopting all new mediums for communication, they are 
still not reaching entire farming community. In recent times most of the farmers in 
Rural India owns mobile phones. Thus now the University is willing to propagate 
services through mobile phone medium. Their objective is to find ways to propagate 
agricultural information services through mobile phones using spoken web as a 
platform. This was prime research question of our field study.  

In order to attain user experience and feedback about Raitarinda Raitara Dhwani – 
voice site application, we decided to interview participants from different age group 
i.e., from age group 20-30, 30-40 and above 40. We carried out two field studies, in 
the first we interviewed 16 participants and second field study we interviewed 35 
participants. There were total 51 participants in the field studies, out of them 16 are 
female participants and remaining 35 were male participants. Most of the participants 
are illiterate or having very little formal school education. The content of this voice 
site is provided by the Krishi (Farming) Community Radio Station. The content is in 
local Kannada language, spoken throughout Karnataka state. There were total five 
sections in the voice site, like Krishi Chintana (Farming Information),  Pakshika 
Salahegalu – (Tips to the farmers), Weather forecast, Market Forecast and Varada 
Basanna(Talk by veterinary doctor in colloquial Kannada language). 

There were two prototypes of this voicesite, one is with background music and 
another one without background music. We went to total 5 villages near by University 
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of Agricultural Sciences. The prototype was installed on mobile phone (Nokia C6 
touch screen phone). The field study process included following steps 

1. Voice site introduction 
2. Demographics information – Noted participants demographics 
3. Requested participants to use the prototype 
4. Took participant’s feedback 

Findings: 

• All the participants liked this initiative and service.  

• Most of the farmers liked service with music, upon asking why they liked 
service with music, they replied “The background music helps them to 
concentrate and understand content clearly”. 

• Some of the Illiterate participants did not notice the background music. 

• All the participants understood the content in the service very clearly. They 
said “As this information is in our local Dharwad rural accent, so we 
understood clearly”.  

• Most of the participants had their own mobile phones, thus they were very 
familiar with using mobile phones.  

• For those who did not have mobile phones, they have used the mobile 
phones owned by their family members. These participants were also 
comfortable while using our prototype.  

• For the illiterate users, initial guidance was needed, as some of them didn’t 
knew few symbols like ‘#’ and’ *’.  But after initial guidance and 
introduction, these participants were comfortable in using this prototype.  

• Most of the participants said they would be happy to use this service 
without any subscription charges. Some of the participant said they are 
willing to pay small subscription charges if the service is very helpful for 
them. 

Suggestions:  

• Spoken medium is very powerful in rural India. From our field study, it is 
clear that, even though the some of the participants did not have formal 
schooling, they are very comfortable and very quickly able to use this 
service.   

• However it is very important to keep the content in local dialect, when you 
are designing information services for the rural India.  

• When developing business models it is very important to know that most of 
the rural users are from economically poor background. Most of them are 
unable to pay large subscription charges. 
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5 Previous Other Case Studies on Using Speech-Based 
Technology 

In addition to the mentioned research collaborative study, IBM has carried out a 
number of successful cases in using the Spoken Web technology: 

Avaaj Otalo. Avaaj Otalo [7] is a VoiceSite in Gujarati language providing an 
application for farmers to access agri-information over the phone. It allows farmers to 
access latest information regarding farming practices; it enables them to interact with 
agriculture experts by posting their questions on the VoiceSite. These questions may 
also be answered by other farmers, encouraging more peer interaction and community 
building. 

VoiAvatar. VoiAvatar [7] system enables individuals to create their own 
personal/business oriented VoiceSites. Each of these VoiceSites acts as an online 
avatar or proxy of those individuals. A VoiAvatar VoiceSite for a small business 
owner (such as plumbers, electricians, carpenters or craftsmen) could include 
information such as area of operation, service charges and work hours. 

Folksomaps. Sparsely populated semi-urban and vast rural areas of developing 
countries such as India do not have detailed map systems built for most locations. The 
semi-literate, low income, non-IT savvy population residing in these areas cannot use 
such services even if they were offered online over the internet. Secondly, lack of 
structured addressing conventions and poor road signs makes it difficult to follow the 
maps. So, even people comfortable with maps, often need to ask people on the streets 
to find their way. Folksomaps [6] is a community driven map system offered as a 
VoiceSite and a website that leverages Semantic Web technologies to create and 
manage a community generated knowledge base and makes use of web and voice 
applications to provide access to its services. 

Applications for Visually Impaired. Websites in the Web are primarily meant for 
visual consumption. Accessibility tools such as screen readers that render the visual 
content in audio format enable the visually impaired to access information on the 
websites but they have their own limitations. Since the access to VoiceSites is a 
simple phone call, it can become a pervasive and low cost IT access mechanism for 
the blind [12]. Surveys were conducted at two institutions for the institutions of blind 
in New Delhi which indicate that the learning curve for using applications on the 
Spoken Web is relatively low and does not require extensive training. 

University of Tampere (UTA) has worked with spoken and multimodal mobile 
services for more than ten years[13] [14]. Its existing research prototypes include 
numerous applications which have been piloted in large-scale pilots with real users in 
Finland. For example, the publicly available TravelMate application offers spoken 
and multimodal public transport guidance for mobile users, and the MobiDic 
application was developed for mobile dictation and notetaking needs. Currently, UTA 
is developing spoken mobile applications for medicine and healthcare. Another recent 
work includes speech and symbol based tablet applications for illiterate people. In 
these applications (and many others), UTA has applied the technology for special user 
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groups, such as visually-impaired people, who share many issues with illiterate 
people. Most importantly, the work done with these systems completes the work of 
IBM Spoken Web in many ways. First UTA is the one the key players in world in the 
area of spoken mobile applications, and is thus in an excellent position for helping to 
deploy the Spoken Web technology with IBM and Finnish SMEs. Second, UTA has 
developed multimodal technologies which can be applied for future applications of 
Spoken Web and tablets. In particular, UTA and IBM have planned to apply novel 
auditory, haptic, gestural and symbol based technologies for Spoken Web. 

6 Conclusion 

In the preliminary studies, we have identified that India’s BoP people require 
educational and knowledge sharing services in the following three large areas: 
agriculture, primary healthcare, and entrepreneurial education. The baseline Spoken 
Web technology is currently ready to be deployed commercially. In this paper we 
presented case studies carried out by its developers and the project team. We also 
show how the spoken technology development carried out can make advanced 
multimodal Spoken Web services possible. Proposed results of the research and 
development project are i) viable business models to deploy voice based services for 
the Indian BoP market, ii) improved multimodal Spoken Web technology, iii) several 
deployed Spoken Web services and iv) several documented field studies conducted in 
India. We will work in close collaboration of the network partners to apply the results 
into real world services. In this way, the results of this project make also commercial 
products possible in the company driven actions which run after and in parallel with 
the proposed base project. In addition to the Indian BoP market, the results of the 
project can be applied for similar market areas, such as African countries, with similar 
processes. 
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Abstract. This paper is based on two studies about mobile learning in one 
secondary school in Estonia. The main question for this research was how 
should schools harness the increasing use of mobile phones, tablets at home in 
order to make it also beneficial for the schools? What are the emerging trends in 
mobile devices security that schools are facing when introducing m-learning to 
students? According to our findings, Estonian schools face various problems 
which must be addressed before any serious attempt at m-learning is made. 

Keywords: mobile safety, didactics, mobile learning, integrated innovation, 
teacher attitudes. 

1 Background 

1.1 School and Home Today  

The ITU Statistics from 2009 shows that 8% of the global population is using fixed-
line broadband and 14% mobile broadband [9]. The Pisa 2009 results in Estonia 
reports higher usage of ICT tools at home (96%) than at school (53%). Students who 
use ICT and mobile phones just for leisure tend to get lower results than those who 
use ICT also for home- or classwork [14].  

Despite the increasing use of mobile gadgets, availability to exploit these 
technologies and opportunities in real classrooms usually remains low because K12 
education still focuses on laptops instead of mobile devices [6]. There is ongoing 
debate about whether schools should allow mobile phones, tablets to the classroom or 
not. Teachers say they need new methods and didactics before opening learning to 
mobile technologies, what students already experience every day [23]. There are 
several studies about edutainment using ICT and portable solutions in education [19]; 
however, the use of mobile phones and tablets is still emerging in education in the 
area of implementations [16].  

Since the beginning of 2000, the European Commission has funded m-learning 
projects in three categories: Authoring and publishing, Delivery and Tracking, 
Content Development. The main goal of R&D was aimed at young adults aged 16-24 
[15]. Over the dozen years, E-learning has changed from sharing documents to  
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co-working at creating the document from the start, from a closed system to an open 
one – the m-tools will further allow to experience that anyplace and anytime [1]. 
There are studies about pedagogical aspects of m-learning [12], engaging and 
measuring [7] as well work-based learning environments [2]. 

While the trends for the next decade have been promising, including the fusion of 
e-learning, m-learning and social networking, personal learning experience, tablets 
and cloud computing, some of them also raise caution - with the cloud-based data and 
high-speed mobile broadband to connect to it, security will become a much bigger 
issue [8].  

M-learning is not yet implemented on the K-12 level in Estonia, but there are 
several good initiatives from Tallinn University Centre for Educational Technology 
for training teachers [11] and Estonian Information Technology College opened a 
software development laboratory for mobile devices [20] in 2011. Still, the training in 
these areas is lacking continuity. As Tiger Leap Foundation (foundation whose main 
purpose is to implement new technologies into schools in Estonia) has pointed out 
that mobile software should be in Estonian language rather than English to get better 
implementations for secondary schools. The cost of hardware and broadband has also 
been mentioned as a reason why m-learning is not implemented at schools yet [24].  

There have been some studies about implementing m-learning or promoting it to 
children, e.g. Baker et al. [3] [5]. They list various practices used worldwide, but also 
outline new challenges, e.g.  children becoming more of a researchers and publishers 
than consumers or information [10]. 

1.2 Area of m-safety  

As tablets and mobile devices become ubiquitous, the safety risks also evolve. These 
could be divided into three categories: a) technical risks, related to how the mobile 
phone works (data protection, PINs/fingerprints, avoiding malware etc.), [4] [26] b) 
behavioral risks, related to users' habits and awareness (what to download, what to do 
when the phone is lost etc.) [25] [17] [22] c) policy risks, related to either too lax or 
too restrictive regulations (e.g. forbidding the use of phone or WiFi completely even 
when it is needed to teach or study) [21]. 

Some of the key differences in m-and e-safety are noted by Andero Sepp, an 
Estonian e-police official: first ignorance can be costly. Paid services, downloading 
virtual non-free gadgets, accidental roaming can result in a large bill. Secondly it is 
crucial to understand that not everything is meant to be shared and it is necessary to 
ask permission before taking e.g. a picture. On the other hand, crimes made with  
m-devices are easier to detect as mobile operators gather information about the phone 
(location etc.). At the moment, mobile devices do have fewer viruses than ordinary 
computers. This also means that people are less aware of security.  

We note that the studies about m-learning at school tend to focus on positive 
aspects like inclusiveness, flexibility and variability [18] [13].  The potential threats to 
e-safety are studied remarkably less. 
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2 Methods 

Our study focused on fifth- to ninth-grade students. We used survey, interview and 
observation methods. Most of the quantitative data was collected by means of closed 
questions or Likert scale options. The questionnaire and interview also included some 
open questions that concerned mainly about specific addressed questions. The study 
was carried out twice (2009 and 2012) at the same school.  

Stage I In 2009, the participants were 153 students, 47% girls and 54% boys (46 
from grades 5-6 and 107 from grades 7-9). 51% of all students from grades 5-9 took 
part in the survey. In the follow-up in 2012 the number of participants was 156 - 80 
girls (19 from grades 5-6 and 61 from grades 7-9 – referred to as G1 and G2 
respectively) and 76 boys (22 from grades 5-6 and 54 from grades 7-9 - referred to as 
B1 and B2 respectively).  This time, the participants formed 36% of the student 
population.  

Stage II – learning exercises and observation. We used 3 exercises in 2009 and 5 in 
2012 to test how students were able to use mobile devices in school environment as a 
tool for working with curricular assignments in two months’ time.  

Stage III – an interview with a diverse choice of respondents from older age groups 
(18 students from grades 10-11, 6 teachers and in 2012 also 32 Master students from 
Tallinn University). 

Stage IV – a group interview with 14 teachers conducted during an introductory 
course on m-learning in spring 2012.    

3 Results 

The results from the assignments reveal that in 2009 there were only 1-3 phones in 
every class that were useful as a learning device - by 2012 a half or more of the 
students have that opportunity. It is interesting that even when students use mobile 
every day still feel that mobile phone is not a learning device. The same idea was also 
expressed by teachers.  

In 2009 students preferred to use photo camera to take pictures or videos. They 
were proud to appear in the video and share it to the world. 2012 students were more 
active using smartphones, but they were not interested to appear on the video 
anymore, the agreed solution was that they filmed hands and dolls or other props.  

In 2009, finding software was more difficult due to different operating systems and 
abundance of software errors. By 2012 there are three major providers of apps. The 
numbers of available Estonian language apps as well as the applications that can be 
used in educational setting have increased a lot.  

Results from the survey reveal that 2012 13% of respondents use calling cards. The 
biggest difference between the card users in different factions was between B1 (17%) 
and others (10-12%). New gadgets are mostly given to younger children, the 
difference between older is 5-8% depending of the gender. The main reason to have a 
phone is said to be reachable for parents (70%) and others (86%), phone is a status 
indicator to only 7% of students, it has raised 4%.   
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Girls have more numbers recorded on the phone than boys. Older students have 
more of them (the difference with the younger age group is 27%). The numbers 
recorded belong mostly to the family (87%), friends (76%), classmates (88%), but 
also   teachers (31%), casual acquaintances (30%), companies or other (6%) and 
strangers (20%). In particular, B1 (27%) and G2 (23%) keep more strangers' numbers 
than others (15-16%). Compared to 2009, having strangers' numbers in one's phone is 
risen by 8% while the parental interest and control over the content has stayed the 
same –3/4 of parents have never asked to check their children's phones.  

Older students spend more time in social networking (13%) and direct 
communication (10%) than younger. Girls tend to listen to music (17%) and send 
SMS more than boys, especially notable is the difference between G1 (23%) and 
others. Compared to 2009, the regularity of using the phone as an internet device has 
risen from 9% to 64% and smartphone-related skills (e.g. watching videos, listening 
to music, using online social network, sending e-mail or using direct communication) 
have risen from 24% to 52%. 

50% of students have used phone as a learning device, G2 leads in this sense. The 
phone skills analysis reveals that 54% of students play games coming with the phone. 
Gaming is more important to B1 - 77% play games that come with the phone and 
27% play also Internet games, older boys (B2) would download most of the new 
games. 31% of G2 and 32% of B1 think about their selves as routine gamers.  

Mobile services are of more interest to girls (23%), but 23% of B1 having tried it 
out, just like calling to TV or radio programs. Calling to adult phone lines and 
services is more interest to the B group – 18% have already tried it. It is more of 
interest to B1. Other fee-based services like wallpapers, music, videos, games, other 
services or buying things over mobile phone are more common among younger 
students. 
 

 

Fig. 1. What problems have risen of using phone 2012? 
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Regarding other unpleasant cases all the numbers have raised from 2009 compared 
to 2012. 15% more phones get lost, there are 31% more broken phones, 4% more 
viruses, 43% more prank calls (see more results and diagrams go to goo.gl/C4nD1). 
To see 2012 results look at the Fig 1.  

The M-training for students revealed strong interest in hands-on participation - 
they wanted to be active participants in the process, not just passive listeners.   

The students were given the following tasks: 

• using QR codes to enhance and promote literature reading and knowledge 
building and a “treasure hunting” game to find solutions to the e-safety 
problems; 

• making videos and worksheets in math using real life situations;  
• finding hidden pupils using only mobile phones  (and only up to 12 yes/no 

answers were allowed); 
• learning about 10th anniversary of the Euro using the Euro Coins application 

on Android; 
• finding and identifying animal tracks in snow using an Estonian mobile 

application “Kes käis?” (Who Walked Here?); 
• tagging problematic places near the school, e.g. trash, dangerous traffic 

locations like big piles of snow in the pedestrian area etc.  

Students were also tasked to find and analyze mobile applications for education to use 
in teaching different subjects. The top three subjects were math and science, arts and 
music. The students emphasized that the programs should be in Estonian, but actually 
managed well with English apps as well.  

The M-learning discussion group of teachers displayed sincere interest in these 
tools, even if only two participants did already own the smartphone. The interest 
increased after seeing and feeling that the mobile phone is in fact very intuitive and 
there were a lot of programs to discover in the Market application. Discussing the 
challenging part they pointed out that to really understand the m-world they should 
have the option to own a tablet or smartphone themselves. They also wanted to have 
examples of worksheets and guidelines how to build up lessons in a situation where 
every student or student group is in a different stage in his/her learning. Also  
the participants tended to support the idea that students should use their own gadget 
(as opposed to school-owned) at school. In this case, the teacher would have less 
responsibilities (e.g. to distribute tools at the beginning of a lesson, maintenance, 
accountability in case of misuse).  In fact, there was little difference between teachers 
and students. 

In the three areas of m-safety we interviewed 3 groups of people: gymnasium 
students, teachers and ICT students. Results reveal both differences and similarities in 
opinions and fears.  

In the technical sense all groups were worried about accidental roaming expenses. 
The ICT students were divided in whether to use passcode or finger lock (to use it or 
not), as the gymnasium students and teachers were in the favor of it. Some ICT 
students suggested that people should install a tracking program to their phone so 
when a thief would use the phone they may get their phone back.  
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In the behavioral sector they listed a lot of problems: activating paid services, 
stolen or missing phone, bullying, when and where and how long to use the phone, 
but usually all the problems were stated as moderate –  reportedly it either usually 
don’t happen to them or it is somebody else’s problem.  

In school policy sector, the restriction of school resources mirrored different 
understandings – the teachers pointed out problems with school policy to use mobile 
devices, while students thought it was their constitutional right to have access to the 
networks. Using their own mobile broadband connection (as opposed to the schools) 
was not considered a problem by anybody. Concerning awareness training and 
introducing m-learning to students, the students suggested that teachers should 
implement new technologies in educational way; teachers said that they did not have 
proper tools and training to do it, and it rather should be a responsibility for parents. 

4 Discussion 

Over the last three years, the challenges have increased as the use of smartphones, 
tablets has skyrocketed due to the increasing competition between service providers 
and phone manufacturers, as there is a lack of training in this field and supervision of 
students by their parents has stayed the same (i.e. very low). Students know how to 
make use of the new features offered by new gadgets - download, upload, share etc. 
At the same time, neither teachers nor parents are able to keep pace with them.  

Schools should regulate how the m-tools are used in the class. When the teacher is 
not prepared to use these tools then he/she will not be pleased and the quality of 
teaching will be low. The teacher may view mobile phones, tablets as a threat to their 
existence because the students can go online and look for answers and undermine 
their position. Younger teachers using smartphones themselves are more willing to try 
it out in order to learn more about their phones.  

The findings of the study confirmed that there is interest in using mobile learning 
in math, science and art classes. Students and teachers do not usually see m-learning 
as a part of their curriculum, but after practical experiences their fears start to vanish 
and they were more active and in control of their learning process.  

The students' positive confidence using mobile phones has improved the results, 
raised interest in participating in math and science classes and also their willingness to 
do their mobile project related homework (the more exact impact is being tested yet). 
These findings lead to the conclusion that implementing mobile learning into school 
life gives better results than restricting it. We noticed that the participants still feel 
somewhat uneasy due to the urge to succeed at once. So our recommendation is to 
give a lot of feedback to students and teachers - discuss what went wrong and how the 
problems could be overcome next time.  

From the study we see also that there are too many strangers in children’s 
phonebook (20%). Sometimes the strangers will appear after synchronizing phones 
with Facebook, but that also indicates that those children accept everybody as their 
friend on the Net. Also we found out that 18% of the boys have tried calling to adult 
services. It seems too easy to do that. Service providers can offer parents solutions 
which can block children's access to several services. It is possible in UK and US,  
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but in Estonia providers are not interested in implementing such features as 'no parent 
has ever asked that'. A visible problem is also the rise of prank calls and bullying. 
Even if children say it is hardly more than a joke then after discussing these issues 
more deeply they admit that both bullying and cyber-bullying are an everyday 
problem. 

A major problem with mobile phones, tablets in Pelgulinna Gymnasium is the 
possible accidental activation of paid services, because of the direct loss of money 
involved - school wanting to implement m-learning should seriously address the issue 
as well what are listed here: 

Problem 1: in the purely technical sense, students are better equipped than schools. 
At the same time, they are unable to use the technology in a reasonable manner, as 
neither parents nor schools are unable to guide them. As the educational features are 
not shown to them, their activities tend to be limited to entertainment.  

Problem 2: students are also left on their own in terms of e-safety and networking. 
As schools do not promote e-safety, the whole mobile technology has become a sort 
of „Wild West“ - to make it worse, neither students nor their parents consider schools 
as reliable partners in this matter.  

Problem 3: as a rule, the school and teachers deny any responsibility in these matters 
– most teachers claim it to be the responsibility of the parent who bought the gadget. 
When a training program is offered (e.g. by some international project), teachers are 
happy to accommodate them and when the training is complete, all problems are 
considered to be either solved or disappeared. 

Problem 4: the digital divide will prevail until teachers acquire the necessary 
knowledge and skills – and also gain practical experience of the services used by 
students (e.g. Facebook). Teachers, being seriously overworked, typically do only as 
much as prescribed by the national curriculum – as e-safety is considered a pervasive 
topic not strictly related to any specific topic, it can be overlooked as 'irrelevant'.  

Problem 5: the students are considered 'too smart' to need any additional training. 
According to the 2009 PISA study in Estonia [2], 2/3 of the school principals claimed 
to have no additional needs for ICT. Due to the national curriculum dropping the 
experimental ICT test in Grade 9, ICT seems to be not so important any more.  
Children are considered to 'be born with a mobile in their hands', but in reality, they 
lack a lot of crucial skills which result in education rather than technology. 

Problem 6: for a while, the digital divide between smartphone users and those who 
cannot afford one may pose an issue. However, in a longer perspective this problem is 
likely to lose its urgency as smartphones are rapidly losing the luxury item status and 
becoming common tools (as both the prices of devices and related services are 
coming down).  In the past, the same divide existed in computer use - right now, 98% 
of students in Pelgulinna Gymnasium are able to use computer at home. The 
comparison with an earlier study (2 years ago) shows that mobile phone ownership 
rates have increased a lot.  
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We note that while this particular study focused on just one school, the results can 
mostly be applied to other urban schools (which involve a large majority of students) 
in Estonia as well.  A larger survey is underway, but the preliminary results show 
strongly similar findings at large rural schools as well. 

This study is still valuable to the Safer Internet in Estonia program that deals with 
e-safety issues and training in schools and kindergartens. The program so far has not 
yet focused on mobile technology and this is a big gap to be filled during the next 
stages of the program.  

5 Conclusion 

In analyzing problems with mobile phone use, we found the majority of the most 
crucial ones to be related to plain, everyday human behavioral issues: how to avoid 
large bills stemming from exceeding Internet quota, how to safely lend a phone to 
somebody, how to deal with paid services etc. Likewise, cyber bullying with phones, 
prank calls or strangers calling/texting can pose problems for children. As explained 
above, the parents and teachers are usually in a weak position to supervise students; 
they are usually left alone with these problems and have to develop their own 
strategies to deal with these matters.  

The schools who have understood the circle of problems (having had awareness 
training or set up some regulations regarding the issue) are also in a better position to 
discover problems in advance, training parents and teachers. Those schools who 
forbid m- and e-learning as well as using laptops and phones at school premises just 
postpone the problem and banish it outside, while it keeps evolving in social networks 
and off the school time - and may finally outburst in a different way (in the worst 
case, a school shooting or any other comparably grave incident). 

The students will only learn educational applications when these are taught them. 
The opportunity and resources of m-learning are seriously underexploited. There is a 
need for teaching materials and handbooks in Estonian language. Smartphones are 
new in the whole world, not only in Estonia – but there are several good examples and 
pilots to learn from. With half of the children already having these devices at home, 
we don’t have the time to wait for the results of some multi-year academic studies. 
Teachers should have access to new technologies now rather than later. Schools 
should be open but at the same time also prepared for safety incidents. 

Schools do have an option to open their classrooms to students' gadgets. Local 
authorities should provide broadband connection in the school area (WiFi). E-safety 
training should be mandatory for all teachers graduating from universities, be 
available via Tiger Leap training programs and also have an option to ask trainers or 
volunteers to visit the school. School leaders and government must provide teachers 
with modern technologies. Service providers could also provide more help to parents 
– both in well-designed services and better support in incident handling. 
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Abstract. A growing interest in research focuses on teachers’ large-scale socio-
technical networks. Social learning approaches such as social constructivist theory 
is well established, however, the current challenges lie in creating reliable 
methods to gather evidence of how and under which conditions social learning 
takes place in such socio-technical networks and how does it support teachers’ 
lifelong learning goals. The field of Learning Analytics (LA) addresses the issue 
of individual learners, whereas Social Learning Analytics (SLA) addresses that of 
groups’ processes in knowledge construction. 

The eTwinning action is used as a case study for applying the concepts of 
Social Learning Analytics. Our interest is on teachers’ co-operation behaviour and 
patterns within a socio-technical network and how that can support teachers’ 
continuous professional development. The eTwinning platform currently hosts 
more than 160000 European teachers. We first introduce the underlying 
pedagogical and lifelong learning related assumptions regarding teachers’ co-
operation. To better understand the type of activities that teachers undertake in 
eTwinning, they are classified according to the OECD‘s indices for teachers’  
co-operation. This creates the core of the eTwinning Analytics framework, which 
operationalises activities and allows them to be better measured and monitored. A 
snapshot of data from the platform is used as a proof of concept.  

Keywords: Socio-technical networks, teachers’ professional development, 
social learning analytics, eTwinning, Tellnet. 

1 Introduction 

Learning networks are technology-supported communities through which participants 
share knowledge with one another and jointly develop new knowledge [1]. They 
potentially enrich the experiences and form a viable setting for professional 
development and lifelong learning. They can also be called socio-technical networks 
as they enable knowledge and expertise to be shared indirectly as well, for example, 
when a message is read by someone other than the person to whom it was originally 
addressed [2]. Examples of such networks for teachers’ professional development are 
communities who want to improve their work through exchange of experiences and 
collaboration, e.g. Tapped-in [3], Teachernet [4], eTwinning [5].  

The underlying assumption is that teachers’ networks, like other learning networks, 
can offer participants informal ways to support competence building and personal and 
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professional development. Such competences include 21st century key competences, 
e.g. teachers gaining new digital competences, learning new methods to use ICT to 
support teaching and learning, learning to communicate in foreign languages, as well 
as gaining in other areas of personal development such as intercultural dialogue and 
social competence.  

The second important assumption is that teachers’ activities in collaboration 
networks can also have a relation to their teaching and instructional practices in the 
classroom. The OECD’s TALIS study indicates to the direction that teachers’ 
professional development may be effective in instructing and inspiring teachers to use 
modern and multifaceted practices, especially student-oriented practices (e.g. students 
work in small groups to come up with a joint solution to a problem or task; different 
work is given to the students that have difficulties learning and/or to those who can 
advance faster) and enhanced activities (e.g. students work on projects that require at 
least one week to complete; students make a product that will be used by someone 
else) [6]. Especially activities that take place at regular intervals and involve teachers 
in a rather stable social and collaborative context (i.e. networks or mentoring) have a 
significantly stronger association with teaching practices than regular workshops and 
courses [6, p. 101]. Thirdly, according to the same study, co-operation among 
teachers can also create opportunities for social and emotional support, exchange of 
ideas and practical advice that can thus enhance professionalism, feelings of self-
efficacy and prevent stress and “burnout”.  

With the above-listed benefits, teachers’ networks also offer challenges. How can 
evidence be gathered of how and under which conditions teachers gain new 
competences in such socio-technical network? Do certain activities support better 
teachers’ lifelong learning goals and professional development? How do the activities 
undertaken in such networks eventually translate into actions in classroom (e.g. 
student-oriented and enhanced activities)? The first step towards this challenge is to 
create and test a framework that allows defining, operationalising, measuring and 
monitoring activities teachers undertake in socio-technical networks.  

In this paper, we present a case study on the teachers’ professional network in 
eTwinning. In section 2, a general description of eTwinning is offered focusing on the 
motivations behind this research. Section 3 offers a concept of a framework to define 
and operationalise teachers’ activities in networks so that they eventually can be 
measured and better monitored. In section 4, a proof of concept is offered elaborating 
on a small number of research questions. The following section reflects on results and 
methods, and offers direction for future work. 

2 eTwinning  

eTwinning is defined as “The community for schools in Europe” [5]. It promotes school 
collaboration through the use of Information and Communication Technologies (ICT). 
In August 2012, 32 countries in Europe participate in eTwinning and the platform hosts 
more than 170000 registered members. Since 2005, eTwinning has been one of the most 
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successful actions of the school education programme (Comenius) under the European 
Union’s Lifelong Learning programme. 

The main actors of the platform are eTwinners, i.e. teachers from 32 different 
European countries that currently participate in the initiative. The platform is also 
used by the National Support Services (NSS) that function in each participating 
country and support local users in eTwinning. The platform is managed by the Central 
Support Service (CSS), who is responsible for the implementation and considered as a 
service provider. The Central Support Service, run by European Schoolnet [7], is in 
the position to collect and process data according to the data protection rules defined 
in the eTwinning privacy statement1. It also observes all communications and 
interactions between eTwinners (data processor). The platform is run under a service 
contract for the European Commission, whereas the ultimate data controller is the 
Education, Audiovisual & Culture Executive Agency. 

eTwinning offers teachers three main streams of activities:  

1. Teachers can find schools from other countries to run school collaboration projects 
using Information and Communication Technologies (ICT) provided by the 
platform2.  

2. Various formal and informal professional development (PD) activities are offered. 
These include online Learning Events3, a distance course for teachers, and more 
informal PD activities such as online interest Groups4 and Teachers Rooms on 
topics of interest.  

3. Additionally, the participating teachers have a set of social networking tools 
available, these include a profile page with personal and professional information5, 
a display of connections to other members (i.e. contacts) and posting on a personal 
journal (e.g. status updates), but also on contacts’ journals.  

The development of eTwinning and its community building aspects are described in  
[8] and [9]. We call these micro-level studies focusing on the actions of individual 
teachers and students. These studies focus on active members and interesting cases 
that may not represent the larger community. As argued by [2] “such accounts serve 
to show the field what is attainable under particular conditions, interventions, or 
context, but we are still unable to rigorously measure their value, much less predict, 
guide, or replicate results reliably or at scale”.  

On the other hand, there are studies on eTwinning on the macro-scale: the growth of 
the network and its spread within each country is presented in [10] using 
measurements such as eTwinning Reach. Synergies between eTwinning and national 
teachers’ professional development schemes are elaborated in [11]. These macro-
scale studies also include the use of Social Network Analysis (SNA) and information 

                                                           
1 http://www.etwinning.net/en/pub/misc/privacy_statement.htm 
2 http://www.etwinning.net/en/pub/tools/twinspace_tools.htm 
3

  http://www.etwinning.net/en/pub/ 
  professional_development/learning_events.htm 
4
 http://www.etwinning.net/en/pub/ 
  professional_development/etwinning_groups.htm 
5 http://www.etwinning.net/en/pub/tools/desktop_tools.htm 
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visualisation to study eTwinning (e.g. [12], [13], [14]). In addition to the two 
approaches explained above, the CSS also has a need to understand eTwinning at the 
meso-level. This middle-layer allows zooming on social structures that emerge from 
activities such as interactions among members and their interactions with content and 
tools. But instead of focusing on individuals, the meso-level is interested in the 
emerging behavioural patterns as a unit of study.  

3 The eTwinning Analytics Framework 

eTwinning Analytics focus on the measurement, collection, analysis and reporting of 
data about eTwinners and their contexts, for purposes of understanding and 
optimising their co-operation and the environment in which it occurs. The goal of 
eTwinning Analytics, therefore, is to offer eTwinning stakeholders better tools to 
monitor the action through emerging trends and patterns upon which they can better 
base their decisions. 

Table 1. Mapping between TALIS activities to eTwinning activities 
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The definition follows that of Learning Analytics in general [15], more particular, 
eTwinning Analytics are part of Social Learning Analytics focusing on building 
knowledge together in cultural, social and technological settings [16].  

As explained previously, teachers’ co-operation carries many promises for lifelong 
learning opportunities. The aim of the eTwinning Analytics is therefore to 
operationalise the construct of teachers’ co-operation in eTwinning to allow it to be 
monitored and measured. Teachers’ co-operation implies teachers working together 
in groups or teams to improve educational processes and outcomes, Table 1 shows  
TALIS examples of such activities across the two indices: “teachers’ exchange and 
co-ordination activities” and “professional collaboration” [6]. Similar to this division, 
a mapping between TALIS’ activities and their counterpart in eTwinning is presented.  

Table 2 gives brief details of eTwinning Analytics framework version 1. Two 
additional categories have been added to the core of eTwinning Analytics Framework, 
namely “social networking activities” which includes the use of personal profile, 
social networking tools such as writing status updates, collection of contacts and 
receiving their status updates. A category for general statistic is created to allow 
monitoring trends in engagement with the activity.  

Table 2. Elements of the eTwinning Analytics framework (v1) 

 

Various requirements have been gathered from eTwinning stakeholders for the 
framework; they wish to monitor the action by the country from which the eTwinner 
originates, the year of registration and whether the eTwinner has engaged in any 
collaborative cross-border school projects within eTwinning. Although school 
collaboration projects are not a mandatory part of the action, in terms of professional 
development gains they offer great advantages (i.e. construct “teachers’ professional 
collaboration”). Additionally, understanding how various tools under the three main 
streams of activities are used is an asset (as explained in section 2: project 
collaboration, formal and informal PD, social networking).  

Interest in these emerging trends and behavioural patterns can be turned into 
simple research questions (RQ) which we will answer in the following section. These 
questions are as following: RQ1: Is there evidence of eTwinners remaining engaged 



30 R. Vuorikari and S. Scimeca 

 

with the action over a long period of time (i.e. 6 years)? RQ2: There are eTwinners 
who run school collaboration projects and the ones who do not: do these two groups 
use the Social networking tools in the same way? RQ3: Over a long period of time 
(i.e. 6 years), are there any trends that emerge in teachers’ co-operation activities?   

To answer to our research questions, authentic data from the eTwinning platform is 
used. The SteerCom-Desktop tool, which offers a set of pre-determined queries on the 
data within a certain period (e.g. from 2005 to 2011), was used. Additionally, some 
custom queries were made where the data was extracted on Nov 2011. In the 
following section we provide results to our research questions, discussion of which is 
offered in the last section with future work. 

4 Demonstrating the Use of eTwinning Analytics 

RQ1: eTwinning retention rate. Is there evidence of eTwinners remaining engaged 
with the action over a long period of time (i.e. since its start in 2005)? 
“Retention rate” is a term used in Web Analytics to indicate to the percentage of users 
who sign up for the service and come back within a period of time.  

 

 

Fig. 1. eTwinning retention rate in 2011. Data on returning eTwinners by the year of their 
registration: “0 year” refers to eTwinners who registered in 2011; “1 year” = in 2010, etc. 

Retention rate for eTwinning refers to the percentage of eTwinners who have 
registered on eTwinning since its beginning in 2005, and who still return to log-in to 
the eTwinning platform in 2011. Figure 1 shows the eTwinning retention, the x-axis 
represents the number of years since registration on eTwinning and the vertical one 
represents the percentage of eTwinners.  

We can observe that in year 0, the retention rate is 89%. This means that 89% of 
users who registered on eTwinning in 2011 returned to login onto eTwinning at least 
once during that year. In year 1, the retention rate is 42%, indicating that 42% of those 
who signed up in 2010 returned to eTwinning at least once in 2011. The retention 
curve is closely fitted with the power law curve (dashed line).  
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Finally, the retention curve shows evidence that among early eTwinners (i.e. 
registered in ’05 and ’06), about 1 in 6 still remains engaged in 2011. We were not 
able to find similar retention rates available for other professional learning networks 
or social networking sites, but the annual version of eTwinning Analytics will keep 
track of the trend in the future.   

RQ2: Use of social networking tools. There are eTwinners who engage in 
“professional collaboration” (i.e. run school collaboration projects) and the ones 
who do not: do these two groups use Social networking tools in the same way? 
Figure 2 shows the usage of four different Social networking tools available for 
eTwinners (Contact, Profile picture, Journal Wall posts and Teachers’ rooms) divided 
by the two groups. As a general trend, eTwinners using social networking tools are 
more involved in projects (average 64%) than the ones not engaged in projects (36%). 
This indicates that between these two groups, there are different ways in which they 
engage using the available Social networking tools. It is noteworthy to mention that 
the data does not give any indication of the amount of activities in which these two 
groups engage, nor of the causality of the usages (e.g. does social networking precede 
project collaboration).  
 

 

Fig. 2. eTwinners’ use of social networking tools, divided by eTwinners with projects  
and without. Snapshot of data extracted from SteerCom-Desktop tool (Feb 2012).  

RQ3: Teachers’ co-operation activities. Over a long period of time (i.e. 6 years), 
are there any trends that emerge in teachers’ co-operation activities? 
Figure 3 shows the percentage in which eTwinners have engaged in various  
co-operation activities, namely in professional collaboration activities, e.g. 
participation in cross-border school collaboration and in Social networking activities, 
e.g. adding Contacts and participating in Teachers’ rooms. The x-axis represents the 
year since registered on the portal. Two patterns can be observed:  
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1. Professional collaboration: eTwinners in their early years (registered in year 0 and 
1) seem to be less engaged in project collaboration (line: triangular) than those who 
have been on the platform for 3 years or more (average 18% vs. 30%). 

2. Social networking: eTwinners in their early years (registered in year 0 and 1) seem 
slightly more involved in Teachers Rooms than others. On the other hand, even in 
the early years, Contacts feature seems to be well used by almost half of the 
eTwinners (45%), and the use seems to intensify after that.  

 

 

Fig. 3. eTwinners engagement on the portal disaggregated by the year of registration. “0 year” 
refers to eTwinners who registered in 2011; “1 year” to those registered in 2010, etc.  

5 Discussion and Future Work 

This paper presents the concept of eTwinning Analytics that allows observing 
emerging behaviours and patterns within a large-scale teacher network. eTwinning 
was used as a case study of a network aimed at teachers’ professional development 
where building knowledge takes place in a cultural, social and technological setting. 
The focus of analysis is on the meso-level using the emerging behavioural patterns as 
the unit of analysis. Three research questions were used to demonstrate the usage of 
such analytics. In the following, we offer some discussion on the results and the 
method, as well as new directions for this work.  

From the RQ1 it becomes clear that eTwinning has a potential to engage its users 
over a long period of time (e.g. over 5 years). Evidence was found that one eTwinner 
in six who registered on the platform between 2005 and 2006 still returns to it. More 
studies are needed to understand whether eTwinning serves the evolution of teachers’ 
competences; how well it can serve their lifelong learning goals over such a long 
period of time; and how to make sure that more “mature” eTwinners can contribute 
back to the community, for example, by mentoring newcomers.  

The RQ2 looked at the use of Social networking tools on the platform by two 
groups: eTwinners engaged in project collaboration and the ones not. About 2/3 of the 
users of Social networking tools were active in project collaboration, showing that 
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this group of active users use a large variety of tools and engage in many activities. 
However, one third of the users of Social networking tools are eTwinners with no 
project experience engaging in a positive activity for building weak ties in the 
network. Weak ties are important for connecting people and bringing new ideas so 
that information can travel through a network [17]. More studies are needed to 
understand whether there is a sequence in using the different tools, e.g. social 
networking precedes project collaboration or whether they are complementary and 
overlapping activities. Such sequential interaction models would allow better insights 
into supporting teachers’ competence building over time, as well as to offer better 
support for new comers.  

The RQ3 shows that to experience a full range of professional development 
activities in eTwinning (i.e. teachers’ co-operation as defined by TALIS), and 
therefore to gain full advantage of it, a substantial time investment is needed. 
However, it is not clear whether we can infer that there is “an eTwinning life-cycle” 
with an assumption that it takes around two full school years for most eTwinners to 
“mature” and get involved in school collaboration - a topic needing a further 
investigation.  

In this paper we have demonstrated the concept of eTwinning Analytics 
highlighting new insights into teachers’ activities within a socio-technical network 
aimed at professional development. Even if some limitations with the available data 
were shown, the results are encouraging. They allow new hypothesis being created for 
further investigation on how teachers’ co-operation takes place within a large-scale 
socio-technical network, and eventually take steps towards understanding when such 
networks better support teachers’ personal and professional continuous development. 

The future research proposes to investigate how the Uptake Analysis framework by 
[18] could offer a suitable methodological framework to further develop eTwinning 
Analytics and advance the study on teachers’ large-scale socio-technical networks. 
More specifically, we are interested in investigating sequential interaction models and 
artefact-mediated collaborative activities within the eTwinning network that potentially 
lead us to gather better evidence of how, when and why socio-technical networks 
support lifelong learning. Evidence from the previous research [18] indicates towards 
the direction that the Uptake model offers an interesting methodological framework, 
especially thanks to its ability to achieve media independence, which has been deemed 
problematic for the studies in the past (e.g. [19]). 

Acknowledgements. The paper has been made possible thanks to collaboration and 
funding through the LLP project called Teachers’ Lifelong Learning Network [20] 
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Abstract. Digital spaces designated for learning need to invite to social 
learning. Oftentimes, however, students express feelings of loneliness in their 
learning in online courses. Making the students more visible to each other is 
hence crucial. In this article we present a study of students’ self-presentations. 
We find that they are rather unelaborated, and we propose an alternative 
solution to making students identities visible within the learning space. Our 
proposed solution is a separate system that can be plugged into any digital 
learning system: the edentity.  

Keywords: Edentity, social learning, digital identity, awareness. 

1 Introduction 

Digital learning spaces (DLS) have become increasingly important in contemporary 
higher education and in some cases they present the sole environment in which 
education takes place. A challenge that has emerged related to DLSs is that the 
students to a greater extent are feeling alone and isolated [1]. Learning is as such a 
social activity, which takes place in-between people [2], thus loneliness and isolation 
do not promote learning. A solution is to support the students’ effort in establishing a 
social learning setting and encourage them to interact. But interaction requires 
knowledge of whom one is interacting with [3]. We argue that a first step towards 
creating a social learning setting in which interaction is central is that the students 
reveal cues about their identity to others. Identity is in this article, inspired by Callero 
[4], viewed as a subjective self-representation; it is a dynamic, context-dependent, 
hierarchically organized complex.  Hence, different types of self-presentations in 
DLSs should reveal important identity cues.  

In this article we present empirical data on how learners present themselves in a 
DLS related two different courses in the Swedish higher education, and what 
influence the teacher might have on these self-presentations. Based on this data, we 
propose an alternative way to make learners identities explicit in DLSs, with the 
purpose to invite peer interaction and social learning. We hypothesize that this would 
lead to increased motivation, learner experience and learning outcome.  
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2 Method 

This research departs from the most fundamental principle in hermeneutics, the 
hermeneutic circle which illustrates the relationship between the whole and the parts, 
and the continuous movement between the two [5]. The identity communicated 
through the self-presentation is viewed as the whole while the different cues revealed 
are viewed as the parts. Our approach to hermeneutics can be argued to be sender-
oriented and has its base in the work of Schleiermacher [6]. The sender-orientation 
implies that we as researchers try to reconstruct the meaning (the identity) the writer 
of the self-presentation intended to communicate (through the cues in the self-
presentation). In this article the identification of identity cues, hence the parts, are in 
focus of our attention. In order to identify the cues we have applied what Bergsröm 
and Boréus [6] label content analysis. The basic principle of content analysis is to 
count different occurrences in a text [6]. We have read through the students’ self-
presentation repeatedly and counted different identity cues. The count of cues will 
contribute with 1) indication what students seem to find important to communicate 
and 2) indication if there is a difference what is communicated if the self-presentation 
is an assignment or not, e.g. what role the teacher plays.  

In this article we have analyzed the self-presentation in two different courses in 
Informatics at Mid Sweden University. Course A concerns searching and critically 
evaluating information on the web. Course B concerns the design and construction of 
usable websites. Additional information concerning the courses is summarized in 
Table 1:   

Table 1. Information related to the studied courses 

                    Course A Course B 
Duration 5 weeks 

36 
21-67 

31 
Yes 

WebCT 

5 weeks 
48 

20-55 
35 
No 

WebCT 

Number of students enrolled 
Age span 
Median age 
Self-presentation assignment on course 
DLS 

What should be added to the above is that WebCT offers a function where the 
students can create a profile. This profile is however very static in nature and rarely 
used by the students. Also, related to the assignment in course A, there was a short 
instruction of what the presentation could include such as background, interests, why 
are you taking this course, expectations on the course and experiences of problems 
regarding searching the Internet for information (subject of the course). For course B 
there was a discussion forum with the heading of “Presentations”, and a message from 
the teacher to “make a short presentation of your-self”. 
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3 Theoretical Bpackground and Related Research 

Theoretically this article draws on two different theoretical approaches to identity 
creation: identity theory and social identity theory. These approaches over lap to some 
extent and complement one another on others according to Hogg et al. [7]. Three 
distinct categories related to the creation of an identity can be identified: master 
statuses, role identities, and group memberships. Master statuses include for example 
race, ethnicity or sex, and overrides other statuses and sometime they override each 
other depending on the context [8]. In identity theory, identity is viewed as a 
structural unit consisting of hierarchically organized roles [4]. Those roles can be 
more or less salient, and the more salient a role is, the more relevance it is given [4]. It 
is also the case that relationships with others influence the salience of a role [4]. Thus, 
salient roles should get greater focus in self-presentations. Finally, in social identity 
theory the membership in different groups are emphasized as important in the 
construction of an identity [7]. Identity is the meeting point of the individual and the 
group/society [9]. Thus, it is influenced by both the individual and the social context. 
Learning in itself also contributes to the development of one´s identity [9]. Hence, 
identities are very much intertwined in any (social) learning situation. 

When it comes to communicating identity cues in online environments, the most 
basic identity cues communicated in online environments (a baseline) can be 
synthesised from the work of Rusman et al. [10] and Berlanga et al. [11] and is 
summarized in Table 2 below. Rusman et al. [10] also provide a more elaborate set of 
cues comprising in total of 157 different cues. Due to space limitations we cannot 
include the complete list.  

Table 2. Baseline of identity cues (synthesis of Rusman et al. [10] and Belanga et al. [11]) 

Identity cues 
Name (first and surname) Pseudonym (alias/display name) 
Personal description Age/Date of birth 
Reference to personal URL (blog, website, 
etc.) 

Social network sites or communities 
participating in 

Contact method Location data (business/ private) 
Occupation/ function/ position/role Company/  organization/ employer 
Education Interests (private/ professional) 
Languages (level, preferred language for 
communication) 

Testimonials (references, info from others 
about person) 

Number of contacts Contact data (business/private) 
Expertise Intentions for participation 

Besides research on identity cues, research on the relation between identities and 
online environments often concerns identification and often refers to management of 
digital identities. For example, Milikic et al. [12] indicate the importance of 
benefitting from and merging available identity cues from diverse sources through 
diverse systems and propose a technical solution for this. It is however not only a 
technical issue. The users need to be in control of their digital identity(-ies) in order to 
feel secure and confident to provide personal information as well. A way to achieve 
this is for example by embedding it in mobile devices [13]. Since the user always 
carries the device with them, it is seen as a natural extension of themselves [13]. 
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Student profiles are discussed by for example Kear [1] as a mean to enhance the 
sense of presence (i.e. the extent to which the users perceive each other as real [14]). 
Also E-portfolios have been proposed as a way to mediate student identity both with 
administrative [15] and didactic/promotion [16] motives. However, e-portfolios have 
been criticized by Olsson [17] for not being a suitable way of representing one’s 
identity since it is traditionally used for showcasing only one’s abilities. However, 
identity expression is about much more than abilities, as shown in Table 2. 

4 Results  

The result of the conducted studies of the courses is as is summarized in Table 3.  

Table 3. Cues identified in student self-presentations 

 Course A Course B 
 Actual 

numbers 
Percent Actual 

numbers 
Percent 

Total number of registered students 36 100% 48 100% 
Number of presentations 34 94% 26 54% 
Number of pres. receiving reply 0 0% 3 12% 
     
Name 23 68% 22 85% 
Place of birth 4 12% 3 12% 
Age 20 59% 18 69% 
Occupation 15 44% 20 77% 
City of residence 17 50% 24 92% 
Family/Status 10 29% 17 65% 
Parallel studies 14 41% 13 50% 
Pre-knowledge 19 56% 11 42% 
Interests 15 44% 11 42% 
Expectations/Attitude in rel. to 
class 

26 76% 17 65% 

Future aims 4 12% 4 15% 

The key findings are that the identified 11 identity cues to a large extent overlap 
with the baseline cues in Table 2, with a few exceptions like “Place of birth” and 
“Future aims”. However, the cues identified in the students’ self-presentations also 
did not include several identity cues found in the baseline like for example “Reference 
to personal URL (blog, website, etc.)” or a “Photo” (some, but far from a majority of 
the students, in fact had included a photo in the profile function provided in WebCT). 

5 Discussion and Conclusions 

The identity cues communicated in the self-presentations that we have studied are rather 
limited and unelaborated. But a person’s identity is a dynamic, context-dependent, 
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hierarchically organized complex. Hence, an identity cannot be communicated by only a 
few cues. A minimum could be argued to be the cues in the baseline, but even these are 
perhaps too few. It might be the case that the baseline needs to be complemented with 
cues found in the extended set of cues identified by Rusman et al. [10]. The lack of 
several of the baseline identity cues might indicate that the students’ self-presentations 
were not sufficiently elaborated to establish interaction based on them. An indication 
that making the self-presentation an assignment actually prevented the students to 
initiate any social interaction was that the students sparsely commented on someone 
else’s presentation. The few times this happened were in course B. That it only occurred 
when the presentation was not mandatory could indicate a more casual attitude towards 
the presentation and that they then become more usable. When students do comment, it 
is regarding something they can relate to, and the impression is that they seem to grasp 
onto anything that gives a familiar feeling. 

When it comes to the teacher’s influence on the self-presentation, it did not seem to 
influence the content of the presentations whether the self-presentation was an 
assignment with instructions or not. The same cues where roughly included in both 
cases. The only influence the teacher seems to have had, was that the number of 
students making a self-presentation became higher (94%) if it was an assignment 
compared to (54%) if it was not. Hence, the teachers seem to rather easily be able to 
influence the quantity of presentations within a course by making an initial 
assignment but not the content or the quality of it. 

Self-presentations in DLSs seem not to be an efficient way to communicate 
identity cues.  There is a need for a tool that can help mediate the identity with all its 
complexity and thereby enhances learning, motivation and user experience. The 
identity cues along with the tool are what we label the edentity. We picture the 
edentity as a separate system, platform independent, completely student-owned and 
student-controlled. This private system can then be plugged into any digital learning 
space at choice. At the time of the initial plugging in (or later through settings) to 
another system, the student chooses what information to share in this specific other 
system. This could be facilitated through predefined sets.  

Our work towards the edentity has only just started. Further research is first to 
establish what needs to be part of an edentity. This is crucial in order to make it easier 
for students to communicate their identity in digital learning spaces and establish 
social relations with other students. Secondly it is about how the edentity should be 
associated with the student so it can be carried around at all times, become accessible 
for other students, but also be controlled by the student so he or she can increase or 
decrease the number of cues revealed to others.  
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Abstract. In recent years Social Tagging (ST) has become a popular functionality 
in social learning environments, not least because tags support the exchange of 
users’ knowledge representations, a process called social sensemaking. An 
important design feature of ST-Systems (STS) is the tag recommendation service. 
Several principles for tag recommendation mechanisms (TRM) have been 
proposed, which are built upon a technical and statistical perspective on STS and 
based on aggregated user data on a word level. Up to now, a cognitive perspective 
also taking into account memory processes has been neglected. In this paper we 
therefore introduce a TRM that applies a formal theory of human memory to 
model a user’s prototypical tag configurations. The algorithm underlying the 
TRM is supposed to recommend psychologically plausible tag combinations and 
to mediate social sensemaking.  

Keywords: Tagging, Categorization, Cognitive Modelling, MINERVA2,  
Tag-Recommendation-Algorithm. 

1 Introduction 

In recent years, Social Tagging (ST) has become a popular functionality in the Web 
allowing people to freely associate textual labels (called tags) to resources. Prominent 
ST-Systems (STS) are http://del.icio.us (social bookmarking platform) or 
http://flickr.com (photo sharing platform), which we regard as socio-semantic learning 
environments. Dynamic interactions between representations on an external level (tags 
and resources) and semantic memory processes on an internal level (categorization) 
expedite social sensemaking [1], i.e. cooperative categorization and indexing of Web 
resources. To mediate these social learning processes we need services that analyze 
statistical structures on the word level and are embedded into a cognitive-
psychologically plausible framework. 

With respect to its usefulness for educational activities, empirical studies of Kuhn 
et al. (e.g. [5]) give evidence that ST supports an important aspect of science 
education in schools and university courses, namely reflecting on the utility of data 
and annotating this reflection for later recall. A design recommendation of [5] is that 
teachers or lectors deploying ST for social learning processes should provide a 
schema for the tagging activity and should categorize tags in a relevant way. 
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In this paper we introduce the principles of a tag-recommendation mechanism (TRM), 
which is motivated by empirical studies [6,6] and built upon MINERVA 2 [3], a 
formal theory of human memory. This TRM is designed to extract prototypical tag 
combinations (so called gist traces) from a user's tagging behavior and to suggest tags 
in a categorized and psychologically meaningful way. The suggestion of gist-traces  
is supposed to give a supportive schema during the tagging activity. Beyond that, it is 
conceived to identify and recommend users with similar gist traces, thereby mediating 
social sensemaking. 

The structure of this article is as follows. First, we provide a brief overview of 
previous TRMs (section 2.1). Second, we briefly summarize some cognitive-
psychological work on STS to motivate the principles of our TRM and briefly 
describe MINERVA2 (section 2.2). Third, we provide simple equations to derive 
appropriate tag recommendations (sections 2.3 and 2.4). 

2 An Implicit-Semantic Tag Recommendation Mechanism  

2.1 Previous Tag Recommendation Mechanisms 

Referring to [2] there are currently four different approaches to design TRMs. One 
approach is the analysis of tag quality, e.g. its popularity and semantic distinctiveness 
to other tags. A second approach is the computation of tag co-occurrence to gather 
similarities between pairs of tags for the recommendation of appropriate tag 
combinations. The third approach relies on mutual information between words, 
documents and tags. One example is collaborative filtering for recommending tags in 
folksonomies [4]. For a given user a neighborhood is formed consisting of users with 
similar tag or resource collections. Tags frequently occurring within the neighborhood 
are then recommended. The fourth approach takes into account the content of a 
resource and ranks tags according to their relevance to the resource’s content. [4] 
applied an adapted PageRank algorithm, which ranks the importance of vertices (tags, 
users, resources) as a function of their edge degrees. The most dominant approach 
simply counts the number of tag occurrences and suggests the most popular ones. 

All these approaches are based on aggregated user data and – to some extent – on 
the “wisdom of the crowd”. However, they abstract from users’ preferences and 
neglect their typically verbal categorization behavior. Cognitive-psychological studies 
(e.g. [1,6,6]), briefly described in the next sub-section, show that these approaches 
would benefit from mechanisms applying formal theories of human semantic 
memory. Such an extension would help to realize the suggestion of [5] to provide a 
categorical schema for the tagging activity during educational tasks. 

2.2 Theoretical and Empirical Background 

[1] provided a formal model of human categorization in STS. They put emphasis on 
implicit (automatic) categorization processes of a user during a tag-based inference of 
a resource’s gist (topic) as well as during gist-based tag-assignments. By means of a 
multinomial model of ST [6] and [6] empirically showed that implicit categorization 
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processes (gist-based reconstructions) are indeed in play during the generation of tags. 
More precisely, users retrieve an implicit gist-trace from their semantic memory to 
reconstruct the meaning of previously perceived tags. Afterwards, tags are chosen to 
index the implicit gist-trace. Here, we introduce an implicit-semantic tag-
recommendation mechanism (isTRM) that mimics the gist-based reconstruction 
process investigated by [6]. 

As described above, the isTRM is built upon MINERVA2 [3] that formally 
describes implicit, reconstructive processes triggered by stimuli (e.g. words or tags). 
The general assumption is that a stimulus (e.g. the word “bird”) strongly activates 
traces (internal representations) in semantic memory, which share many features with 
the stimulus (e.g. sparrow, raven, falcon, etc.); all other traces stay relatively dormant 
(e.g. different dog exemplars). All the features common across the activated traces 
(e.g. feathers, wings, etc.) constitute the concept that comes into mind. The outcome 
of this activation process is a prototype or gist: an abstract representation of all single 
traces activated by the stimulus (e.g. a prototypical bird). MINERVA2 provides a 
formalization of this reconstructive process. Memory traces as well as stimuli are 
formalized as vectors where feature values (-1, 1) encode the existence/nonexistence 
of features. Thus, the semantic memory is represented as a matrix (a set of row 
vectors). A particular algorithm (see 2.4), which multiplies the matrix by a stimulus-
vector, yields a content-vector displaying the prototype. 

We draw on the MINERVA2 notations to represent a user’s tag assignments (TAS 
for short) in form of vectors, whose feature values encode the assignment/non-
assignment of a tag to a particular resource, and on the MINERVA2 algorithm to 
extract the user’s prototypical tag combinations.   

2.3 Notation of a User’s Personomy 

The basis of the isTRM is the formalization of a user’s semantic traces left in the STS, 
which are verbalized in form of her or his tag assignments (TAS). To define a TAS 
we refer to [4] and represent an STS as a triple of the finite sets U, T and R, whose 
elements are the users, tags and resources, respectively. There exists a ternary relation 
Y between the three sets, i.e. Y ∈ U × T × R., and the TAS (u, t, r) are the elements of 
Y. The collection of all TAS of user ui is called personomy [4]; the collection of all 
personomies constitutes the folksonomy.  

For m resources and n tags of the whole folksonomy, we notate the personomy of a 
user ui in a resource-tag matrix X ∈ {-1,1}m×n that can be divided into row vectors: X

],...,[: 1 mxx
=  with ],...[: 1 rnrr xxx =

, for r := 1,…,m. We call xrt a tag-feature 
indicating that a user assigned tag t to the resource r, and xrt ∈ {-1,1}. Thus, each row 
vector represents a particular TAS of a user ui that we call semantic trace. The middle 
part of Fig.1 schematically presents this resource-tag matrix X. For instance, the first 
tag-feature of the semantic trace 1x


 indicates that the user assigned the tag “memory” 

to the resource r1; the second tag-feature represents the non-assignment of the tag 
“Java”. 
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MINERVA2 equation yields the similarity S( rx


) between P and a semantic trace  

rx


by: 
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NR is the number of features for which either pt or xrt is nonzero. Since S( rx


) acts in a 
similar way as the Pearson correlation coefficient, the value of S( rx


) will be positive 

and high (approaching +1) for all traces bearing the same or a similar label as P ( 1x


in 
the example of Fig.1). The extent to which P activates the trace rx


depends on a non-

linear function of S( rx


) given by A( rx


) = S( rx


)3. Raising S( rx


) to the power 3 has 
proved to increase the activation differences between similar and less similar traces 
(see [3]).   

To derive tag-recommendations from the matrix a content Vector C with content-
features ct is computed summarizing the activation pattern across the matrix (circled 
“3” in Fig.1). The activation of each trace A( rx


) is multiplied by each of the trace’s 

feature xrt (circled “2” in Fig.1). Then, these products are summed over traces: 
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The ct –values indicate, “which features [in our case tags] are shared by the strongly 
activated traces” [3] and therefore, which tags belong to a prototypical tag 
combination of a user. In the example of Fig.1 the tags “memory”, “brain” and 
“recall” constitute such a prototypical tag combination. Finally, we need a simple rule 
selecting an appropriate subset of tags for the gist-trace, i.e. the final tag 
recommendations. If the parameter l specifies the number of tags to be selected, an 
appropriate subset is given by gist-trace := {ct ϵ C | rank(ct) ≤ l}. 

The isTRM is also conceived to mediate social sensemaking by identifying 
neighborhoods of users with similar categorization behavior. That could be realized 
by combining collaborative filtering with the content vector C. Referring to [4] the k 
most similar users to user u can be computed by: 
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where sim(Cu,Cv) is the cosine similarity between two vectors, in our case content 
vectors of the users u and v. We assume that the neighborhood of user u based on 
content vectors is a valid measure for user recommendations from a semantic memory 
perspective. 

3 Summary and Conclusion 

In this paper we introduced the isTRM, an implicit tag recommendation mechanism 
for the suggestion of psychologically plausible tag combinations and the identification 
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of users with similar categorization behavior. It is based on empirical research on ST, 
built upon the memory theory MINERVA2 and treats users’ TAS as verbalized 
semantic traces. The outcome of the isTRM is a gist-trace representing a tag 
combination that is assumed to resonate with the user’s implicit semantic memory and 
thus, to give an appropriate categorical schema during the tagging activity, as 
suggested by [5]. By incorporating collaborative filtering, the isTRM appears to be a 
psychologically valid service to mediate social sensemaking within social learning 
environments.  

In the near future, we aim at evaluating the isTRM. We will conduct an empirical 
study where different groups of participants will be supported by conventional TRMs 
as well as by the isTRM. On the one hand we will measure group differences with 
respect to the acceptance ratio, operationalized by the variables recall and precision 
(see [4]). On the other hand we will investigate the impact of the isTRM) on social 
sensemaking, operationalized by tag-quality (e.g. semantic distinctiveness) and 
resource-quality (e.g. coverage of different categories of the knowledge domain).  
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Abstract. As social media tools are increasingly used in e-learning in the 
workplace, there is also a growing need for case studies to allow us to 
understand the underlying dynamics in order to develop best practices and to 
avoid potential pitfalls. Using qualitative approach, we studied a pilot training 
tailored for a large insurance organization that was conducted largely with 
chats, blogs, voice conferencing, and discussion forums. Our results show that 
despite challenges, social media use can produce value to e-learners and thus 
lend credence to many, so far weakly substantiated claims about their potential. 
In particular, synchronous tools enabled peer support, experience sharing, and 
networking. Still, the results also show that interactive learning process does not 
emerge automatically from adding social tools but needs to be designed and 
maintained. Based on learner views, we discuss how to improve the overall 
learning experience and make learning more efficient. Also, we discuss how to 
improve social media tools to better meet learner needs in e-learning in contrast 
to their recreational use. 

Keywords: E-learning, continuing professional development, user studies. 

1 Introduction 

Social software is increasingly hailed as a way of integrating social learning—any 
“learning occurring within a group, an organization, or any social cluster” [14]—into 
e-learning [4], [12], as peer interaction in social context is thought to lead to effective 
construction of meaning and to better learning [3], [12]. Social media features are 
seen as offering educational affordances [2], [10], e.g. support for conversational 
interaction, social feedback, and social networking [10]. Such “sociability aspects” 
are seen as having “the most potential for enhancing education” [10]. Consequently, 
social media features are increasingly used in the education sector [2-4], [9].  

At the same time, however, using social media features in the education sector is a 
new and still rather under-explored field [1], and so many papers today “uncritically 
… rejoice in the possibilities of … knowledge construction, critical reflective thinking 
and collaboration between learners, often without substantiating the enthusiasm” [2]. 
Without in-depth case studies [9], there is a clear and present danger of 
“misunderstandings, disappointments and irrelevant pedagogical practices” [13]. 
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Such features are also making inroads into continuous professional development 
trainings and courses in the workplace [2], [4]. However, various ramifications of 
adding social media features to workplace trainings have been researched even to a 
smaller degree [1], [9]. Moreover, different perspectives in educational and workplace 
e-learning mean that we cannot necessarily apply results from one to another directly 
[1]. This results in a dire need for case studies—in particular, for “qualitative, student-
centered work” [6]—to uncover evidence-based best practices and potential pitfalls in 
designing and running workplace trainings enhanced with social media [1], [3], [9]. 

In this paper, we look at the perceptions and experiences of learners who took part in 
a pilot training that was tailored for one of the biggest insurance organizations in 
Finland. The tools used in the training were chat, voice conferencing, blog, and 
discussion forum. We used interviewing, questionnaires, and artifacts (e.g. blog texts) in 
addition to real-time observation of interactions (e.g. chats) and use logs to collect data. 
The data provides us with an in-depth look at the dynamics of what happens when 
social media features are used as the main approach in a workplace training. We found 
that despite many challenges, social e-learning can deliver on its promises, as learner 
interactions resulted in peer support, tip and experience sharing, and networking. Most 
value came out of social interactions facilitated with synchronous features.  

In addition to describing social media tool use and related learner experiences and 
perceptions, we also discuss how to approach tackling some of the challenges that 
emerged in the training. We also discuss how to improve social media tools to better 
facilitate e-learning use, as goal-directed e-learning process (where people who may 
not know each other interact) needs different support than recreational use does. 

2 Background 

Social media is an umbrella term for mobile and web-based technologies that “create 
highly interactive platforms via which individuals and communities share, co-create, 
discuss, and modify … content” [5]. Consequently, social media tools, e.g. wikis, 
blogs, and discussion forums, offer various educational affordances by e.g. facilitating 
and enabling sharing, communicating, and discovering information [10]. 

Using social media features in e-learning is part of the larger paradigm shift from 
teacher-oriented instruction to more student-centered learning. Learners are seen as 
active participants and co-produces—prosumers—instead of passive consumers and 
learning as a social process [10]. Consequently, what is learning and how it becomes 
visible needs to be re-evaluated [8]: Non-engaged learner may still be learning [7] and 
contributing does not automatically imply learning [8]. Learners may also fail to see 
social learning as real learning if it does not fit their pre-conception of learning [6]. 

Moreover, having social media features as part of the training does not guarantee 
that they are used properly—or at all—or that using them leads to learning [3], [10]. 
Without both learners and educators internalizing the new approach and its practices 
and attitudes that first need to be invented and designed, all-important mindset change 
and resulting behavioral change may fail to materialize [8], [10]. 

While reflective practices, e.g. writing blogs that others can see and comment 
instead of learning journals for instructor(s), are still part of social learning, social 
media in particular provide a community of peers [7] and thus enable getting 
“feedback, constructive criticism and validation” from interactions with peers [14]. 
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This can function as a source of learning even if none of the learners knows the 
answer by enabling them to “contextualize current knowledge” and to develop “skills 
to deal with situations in the future” [7]. 

In social e-learning, increased social presence—“the degree to which a medium is 
perceived as conveying the presence” of the communicator [12]—is considered to 
increase learner satisfaction and both perceived and actual learning [1], [12]. Social 
presence is seen as having two dimensions, intimacy (interpersonal vs. mediated) and 
immediacy (synchronous vs. asynchronous) [12]. Social presence theory predicts that 
different media result in different levels of perceived intimacy and immediacy: Face 
to-face communication has the highest while asynchronous, technology-mediated 
communication forms have significantly lower levels of social presence [12].  

Social media tools can be characterized by their immediacy as synchronous (e.g. 
chat and voice conference) or asynchronous (e.g. blog and discussion forum). 
Asynchronous tools (low feedback but high parallelism) suit information conveyance 
and reflective work while synchronous tools (high feedback but low parallelism) suit 
information convergence [12]. 

Using social media tools in e-learning requires new skills and this can create 
barriers to learning [1]. Learners with prior experience perceive using social media in 
learning as more satisfying and rewarding than those with little experience [12]. 
Importantly, social media skills acquired in other contexts, e.g. recreational use, may 
not translate directly into e-learning skills, as different contexts have their own use 
cultures [2]. 

3 Method 

Using social media tools in workplace e-learning is a new field the studying of which 
necessitates qualitative case study approach that allows investigating complex social 
phenomena with a rich data set [9], [14]. Consequently, we used a qualitative 
approach to study adding social media tools to a formal workplace training, i.e. a 
training having “a structured program of instruction” leading to “a formal 
qualification or award,” e.g. diploma or certificate, as opposed to informal learning, 
i.e. learning “acquired through everyday work and life” [11]. 

The two-month pilot training was provided by a professional training organization, 
Financial and Insurance Institute FINVA, and was tailored for internal trainers in one 
of the biggest finance and insurance organizations in Finland. The training had 
previously been taught through contact day lectures, and the role of electronic systems 
had basically been to allow returning assignments and downloading materials. 
Consequently, the training allowed us to explore the actual dynamics of adding social 
media features to a workplace training in real world, and our research goal was to 
uncover and describe the emerging dynamics and draw conclusions based on actual 
learner views and behavior rather than test any pre-described hypothesis. 

Besides starting and ending days, the training was conducted entirely with social 
media tools: chat (three sessions), discussion forum (two assignments), blog (three blogs 
from ten given topics), and voice conferencing (two sessions). The forty employees 
taking the training were divided into seven small groups (5–6 learners per group) for 
chats and voice conferences but not for forums or blogs. As the organization has offices 
in about fifty cities, many learners logged in from different cities.  
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As data of learner perceptions and experiences, we used chat contents (one chat 
topic was discussing the tools), blog contents (one of the given topics was to write 
about one’s perceptions of learning with social tools), end survey data, and in-depth 
interviews of five learners. The semi-structured interviews were conducted at the end 
of the training by phone and were preceded by the end survey (where we solicited 
learners for interviews). The interviews were meant to and did provide further insight 
into survey answers. Table 1 summarizes the data we had on each small group. Apart 
from only four learners, we had at least one type of input from every learner.  

Furthermore, we observed online interactions and learner behavior during 
interactions (e.g. chats) and through artifacts (e.g. forum postings) and log data (e.g. 
when postings were made). Consequently, we have a fairly comprehensive set of data 
of the training. However, at the same time, we have to exercise care in generalizing 
the results, as any case study inherently represents a specific set of circumstances. 
Consequently, our results represent more a starting point for further work than be-all-
end-all truths. 

Table 1. Small groups by data: Numbers represent the number of learners in the small group of 
whom we had the particular type of material available (Blog and Chat refer to the tool-related 
topics mentioned above; No material refers to the number of small-group members from 
whom we had no survey, interview, blog (tool-related topic), or chat (tool-related topic) 
material available, i.e. the number of learners in the small group on whose views we have no 
material.) 

 
 

The analysis approach was standard qualitative data coding approach. The 
materials in non-text format were first transcribed and then all material was coded 
into themes used in the in-depth interviews. Each theme was further divided into 
subcategories arising from the material, and some of the larger subcategories were 
further divided into sub-subcategories. While the end survey data provided us with 
some quantitative data, most of our data was qualitative. 

4 Synchronous Tools: Chat and Voice Conferencing 
Experiences 

The two synchronous features, chat and voice conferencing, were widely liked. They 
were seen as being close to face-to-face conversation and as providing a good amount 
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of social presence: “…when it was real-time, it felt really nice. Even if the other 
person is in another city, it feels as if we’re in the same room.” Immediacy led 
to social presence also in chats: “…[we] got close. Like we were a chat family.” 
Some learners said that synchronous tools enabled better “corridor conversations” 
than contact days by bringing more people and more focus into the exchange. 
Learning with synchronous tools was seen as more participatory and active than 
lecture-based learning.  

While blog and forum texts were seen as something one produces “alone” and 
then submits, interactivity was seen as inherent in the synchronous features, as 
learners constantly reacted to each other: “…you compared your experiences to 
what others wrote or said…” This interactive process resulted in instantaneous and 
abundant feedback that gave learners “plenty of useful ideas.” 

Synchronous conversations were seen as flowing from “intuitive thinking,” in part 
as the constant flow of interaction required quick responses, and as showing “how 
people see things,” thus supporting experience sharing and peer support: “…the 
comments from others, feelings and experiences, they were the best…”  

However, neither tool was without problems. Many learners felt that chats were too 
fast-paced: “…while you were writing something longer, others had moved to 
another topic.” This led to overlapping of threads: “…many conversations [were] 
going on at the same time and it’s hard to follow them all.” As a result, 
following chats was challenging for many: “…everybody wrote at super-fast 
speed, commenting on different things. I was trying to keep up with it, scrolling 
up and down the message window…”  

Voice conferencing in turn was plagued by turn-taking challenges. Learners found 
it difficult to know when they could talk: “…the problem was to know whose turn 
it was to talk—is the speaker still about to continue or is it proper to say 
something between…” and this could lead to some learners dominating the 
conversation: “…two people talk to each other and the four others listen in the 
background and maybe they would have good ideas to contribute but they 
end up forgetting them or the topic has moved on and the comment would 
now be out of place.” Learners felt that moderation should be enhanced to handle 
such problems in chats and voice conferences. 

Also, some learners felt that chats and voice conferences were light on substance—
“just chitchatting”—and suggested that there should be reading materials on which 
to base the conversations. In fact, while many felt that sharing experiences was one of 
the best things in the training, many others did not perceive it as learning: “…it 
should have been more professional. …we were just sharing our own 
experiences. … Although it’s fun and all, there should have been some 
concrete teaching, too.”  

Some learners felt that the current group size (5-6 learners) was good while some 
felt that the groups were too big. Large groups made the pace too frantic for slower, 
“more deliberative” learners; smaller groups could help all learners be able to 
contribute more equally. Keeping groups small was also necessary to help everybody 
dare to participate: “…small enough to make learning efficient, because if the 
group is too large, people feel too shy or don’t dare to participate or don’t 
have time to talk…”  
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Finally, using chat and voice conferencing at workplace brought its own 
challenges. Voice conferencing meant that learners had to watch what they said 
because other employees could hear them, thus impeding free flowing of 
conversation. Chats, on the other hand, were prone to interruptions, as the 
organization culture was to go to others to ask for help at any time; others simply did 
not realize that learners were busy. Still, chat as silent was seen as perhaps better 
suiting open office environments. 

5 Asynchronous Tools: Discussion Forum and Blog Experiences 

The two asynchronous tools used, blog and discussion forum, received a lukewarm 
reception. At best, they were found useful in that they forced one to slow down and 
reflect, but otherwise they were seen more as a chore. Postings in the asynchronous,  
non-real-time features were seen as something done “alone” and based on source 
materials as opposed to emerging from interactive process. 

Learners consistently referred to blog and discussion forum texts as 
“assignments” and saw them also otherwise in terms of school assignments. 
Learners, perhaps consequently, felt that they had to submit “a well thought-out 
whole,” “a finished article.” Instead of “free association,” blogs and forums 
produced “written articles.”  

Learners were not divided into small groups for blog and forum assignments. As 
most postings were made close to the deadline, learners faced a “gray mass” of text 
that discouraged them from reading and from commenting (not compulsory) them: 
“...I couldn’t sacrifice so much working time … people’s postings were so long 
that you simply don’t have time for it.” For example, 70 blog postings (54%) came 
in on the deadline day (March 18) and the three preceding days. The average length of 
a blog posting was about 1.3 pages (A4). Thus, within four days, learners received 
about 93 pages of material to read and to comment in one week—with more material 
flowing in after the deadline. 

The situation was much the same for the forum assignments. Postings “flooded” in 
close to deadlines, resulting in them getting practically no comments and desultory 
readings at best: “...just too many messages, it numbs you and then you don’t 
comment anything...” Neither did it help that all were writing on the same few 
topics: “…when there are you know a hundred postings about the same topic, 
nobody has the patience to read them all [laughed shortly].” 

In fact, not using small groups in blog and forum assignments killed whatever 
chance there was for interactivity: “…[you can’t] expect us to read … 40 people’s 
postings and comment them all… You should be able to concentrate on 
communicating between only a few people and exchange views that way.” 
With smaller groups, interactive culture of sharing might have emerged: “…there 
might’ve been more discussion… It would have been more interactive.” 

Many learners experienced the resulting lack of feedback as discouraging: “...the 
assignments were rather massive … but then you got no feedback at all on 
them. … I started to wonder if it actually interested anybody at all.” The 
situation was aggravated by some learners feeling that some others did the bare 
minimum but still got the same certificate. This, combined with the lack of feedback, 
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made the more diligent learners question why they worked so hard, thus undermining 
their motivation. Consequently, one learner mentioned seeing no difference between 
posting answers to a blog and returning them by email while another one said that 
“Putting assignments in blogs felt a bit dumb, since I don’t think anybody went 
there to read or comment them.” 

Many learners expressed hope that this solitary work would have been made more 
interactive. For example, one learner suggested that the long writings should have 
been submitted in smaller pieces so that others could have commented them (in small 
groups) and then the author could have continued based on the feedback.  

Also, despite all the work that learners put into them, some learners felt that blog and 
forum posting contents were “superficial.” Many saw them as a good source of ideas 
and knowledge that could be refined into something useful but not ready as such. Some 
learners suggested they should have tackled the postings as small groups: “…we never 
went through them properly. …we would have refined them and turned the 
material into something that would have stayed as … instructional material. 
Now it all stayed hanging in the air.” Not only would this have resulted in more 
reusable materials, it would also have served to turn individual work into collective 
work. At the very least, learners would have read more texts with more focus. 

6 Discussion on the Implications of the Learner Experiences 

6.1 Explicate Learning Goals and Benefits to Learners 

While many learners greatly appreciated sharing experiences and peer support, many 
others did not see this as real learning and missed a more theoretical approach. Some 
learners also expressed uncertainty about how to approach this kind of learning: 
“…we might have gotten a tad off the given topic [in chats] but I don’t know if 
that’s a good thing or a bad thing.” Clearly, there is a need explicate to learners 
what learning with social media means, how learning takes place, and what is 
expected of them. Otherwise, some learners will feel confused: “…I was 
thematically lost …the training was very different from what I expected and in 
that way I didn’t get the benefit that I was expecting.” 

Naturally, explicating entails pointing out the benefits of the new approach. One 
benefit many learners appreciated was networking with other learners, including 
both making new acquaintances and improving ties with old ones: “Absolute the 
most fabulous thing about this training has been networking with other 
trainers. It gives you a certain peace of mind to know who to contact when 
you need help on something unfamiliar.” The training also lowered the threshold 
in contacting: “It is also easier to contact these people in future when we 
already kind of know each other.”  

A related benefit is peer support: “It has been very gratifying to discuss 
various matters with my own small group and share one’s sentiments.” 
Training led people to emphasize each other: “You get a feeling that you are not 
alone with this thing but others are also in the same situation.” Also, peers were  
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seen to be in a good position to provide experience-based feedback, and hearing 
of “various experiences, thoughts, and practices” was felt to be a “significant” 
part of the training. 

6.2 Level Differences in Technical Abilities with Tool Training 

It is very dangerous to have expectations about the know-how level and technical 
skills of learners; e.g. even though Live Meeting was installed in everybody’s 
computer as per company policy, not everybody knew how to use it. However, the 
training offered little tool training. Learners felt that this affected learning: “…it was 
a challenge to study the tool itself before you got to the actual matter.” 

Many learners felt that there should be a contact day focused on learning the tools 
to build confidence and to enable everybody to participate and contribute at equal 
footing. Learners felt that with proper tool training, they would, in fact, have saved 
precious time: “...what we would absolutely have needed was to go through the 
tools immediately at the beginning… but now we went in cold, and we have 
constant rush at work. …it took way too much time to start figuring out how to 
use [the tools] during the working day.” Also, learners needed training not just in 
technical use of tools but also in use culture related factors; e.g. not all learners knew 
how to approach generating content: “…blog was for me perhaps like, well, what I 
should write here, what I would talk about…” 

Learners also emphasized tool-training because they saw social media tools as 
being part of the “modern” world and thus essential to know: “It’s important to get 
to try different ways to study so that we could someday possibly utilize similar 
methods in our own trainings.” Besides training purposes, learners were interested 
in social media tools because they saw in them a potential to support distance working 
and for getting just-in-time information from colleagues, for instance using chat to ask 
something while on the phone with a client. Now, however, some learners felt that 
training failed in teaching them tools: “It’s still a mystery to me how it [Live 
Meeting] works.” Some learners also expressed uncertainty about what they had 
learned: “I’ve learned to use social media in studying but do I know how to use 
it correctly? Maybe not.”  

Finally, some learners felt that using so many tools in the training had a 
fragmenting effect, especially since they were not familiar with the tools: “I’d have 
preferred concentrating on a fewer tools…” If learning tools is not in the locus of 
training, using fewer tools than here may be advisable. 

6.3 Learner Views on Interface Related Matters 

There were clear indications that learner needs for social media tool interfaces and 
features somewhat differ from the needs in recreational use. The reasons for 
differences appear related to various aspects of the use situation. In e-learning, the 
process is goal-oriented (the interaction has an agenda to fulfill), learners may not be 
familiar with each other but nevertheless need to interact at person-to-person level, 
and there is a cost-related pressure to have as big groups as possible. 
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In chats, some learners wanted to have texts color-coded by the person. In  
e-learning, learners deal with people they may not be familiar with and learner-groups 
tend to be bigger. Consequently, identity awareness should be supported in the 
interface. If learners do not easily recognize each other and cannot get to know each 
other through the interface, no closeness develops and interaction stays at superficial 
level. The fragmentation of discussion into various threads in chats was also a 
problem for many learners. While recreational chatting can flow freely, e-learning 
process is goal oriented, and all information concerning an issue needs to stay 
connected. Thus, being able to tie different pieces of an issue thread together and 
being able to refer to earlier postings that may have disappeared from the current view 
need to be supported. Finally, many learners had difficulties writing fast enough and 
some worried about making typos. Predictive inputting and spell-checking could 
facilitate these problems. While there is a certain tolerance to typos in social media,  
e-learners in the workplace are nevertheless professional people who wish to make a 
professional impression on others. 

In voice conferencing, learners had the same need as in chat to recognize the 
speaker with whom they may not be familiar and to get to know other learners. The 
interface should therefore support identity awareness. Also, there was a clear need to 
support turn-taking. Interfaces could support gesturing, turn-reserving and such e.g. 
through icons or other indicators. Moreover, being able to indicate agreement or 
disagreement in the interface—e.g. thumbs up or down—would allow learners to 
contribute to interaction without requiring a speaking turn. 

In blogs and discussion forums, especially since the number of posting was 
high, there was a clear need to support learners to find postings that interested them. 
Many wished to read a particular person’s postings or postings by their own small 
group. In social media, it is natural to allow sorting postings based on social aspects, 
such as authors and social connections between learners. Learners also wished to be 
able to have a summary, abstract or some other preview of a posting content to decide 
if they wanted to read it. While learners can be asked to write abstract to postings, 
there are also many automatic approaches that could be used, e.g. keyword clouds, 
that could also be used to help learners locate salient items. 

7 Conclusion 

Despite many problems evident in this pilot training, the learner perceptions and 
experiences lend credence to many claims about the potential of social e-learning. The 
interactive process, where it took place, resulted in experience sharing, abundant 
feedback, and peer support in addition to facilitating networking. That so much value 
materialized despite challenges further underlines the potential of social e-learning 
once the wrinkles have been smoothed out and best practices have been outlined.  

However, the study also shows that benefits are not automatic. The social  
e-learning process has to be designed and maintained to make sure e.g. that group 
sizes suit the tools, the interactive process takes place, and learners have enough 
technical skills to focus on learning rather than on learning the tools.  

Neither is social e-learning necessarily a be-all-end-all of workplace trainings. 
Now some learners found the learner-generated content somewhat lacking in 
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substance. Consequently, it is necessary for future work to establish how best to use 
social e-learning for various types of learning goals. The implication from this study 
is that social e-learning works well when the knowledge exists within the learner 
community. However, when new, more theoretical matters are studied, it may be 
better utilized as supporting rather than as the sole approach to learning; e.g. contact 
days still appear to have their place, as some things, such as social media tools 
themselves, are best learned hands-on and face-to-face. 

While more case studies are needed to understand how best to use social e-learning 
in workplace trainings, our results substantiate many promises and encourage further 
research. 
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Abstract. As social technology use is increasing in e-learning, so is the need to 
complement theoretical work with studies of learner experiences of the new 
dynamics of e-learning to guide this development. We studied how 15 learners 
experienced social media tools in a long continuous professional development 
(CPD) pilot training tailored for a large insurance company. While the training 
included some contact lectures, it was mainly conducted through blog, wiki, 
chat, and discussion forum tools. As we have already discussed forum and chat 
use in another paper on a shorter CPD training (with 40 learners) and this study 
confirmed the results, we focus here on learner experiences of wiki and blog. 
While the wiki process was widely misunderstood, wiki and blog experiences 
organically led learners to consider their uses as a personal learning 
environment. As to blog, the learners who saw it as a tool for self-reflection 
perceived it positively while others did not, underlining that the benefits and 
goals of using social tools need to be explicated. Furthermore, social learning 
process needs to be designed and maintained, as busy workplace learners tend 
to focus on fulfilling requirements. Simply adding social technology does not 
necessarily lead to social e-learning. 

Keywords: E-learning, wiki, blog, PLE, workplace, social learning. 

1 Introduction 

Web 2.0 models and technologies have become enablers of learner-centered online 
learning, or social/collaborative e-learning [3]. Social media features, e.g. wikis, 
blogs, and chats, are increasingly part of e-learning in formal education and are also 
making inroads in continuous professional development (CPD) [5], [8]. Learning by 
constructing knowledge through social interactions instead of memorization is widely 
seen as having a great potential for enhancing learning [3], [8]. At the same time, 
however, many case studies have been less than successful (e.g. [3] and [2]) and there 
is an “ongoing debate about why and under what conditions cooperative peer-based 
learning is effective” [8]. In effect, the prevailing unsubstantiated evangelizing means 
that we urgently need case studies to uncover the actual dynamics of using social 
tools in learning context [4–5]. This need is even more pronounced in the field of 
continuous professional development where the ramification of using social media 
have been studied even to lesser degree [4].  
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In this paper, we discuss experiences and perceptions of fifteen workplace learners 
who took part in an over one-year long pilot training that used wiki, blog, chat, and 
discussion forum for learning. While we contrast this long expert-development 
training (LT=long training) with a similar but shorter and more intensive training 
(ST=short training) for workplace trainers where relevant, we do not otherwise 
discuss the results from ST here, as they were reported in [10].  

Both LT and ST were tailored for large Finnish insurance companies (two 
trainings; two companies) by a professional training organization, Financial and 
Insurance Institute FINVA. These pilot courses were part of FINVA’s drive to 
develop their trainings by adding social media features to them, and as such were not 
designed or conducted for research purposes, thus representing the organization’s 
actual efforts. Prior to this drive to incorporate social media, electronic systems used 
in trainings had offered few social aspects and had basically been used to allow 
learners to submit assignments and to download materials. 

The largely qualitative data provides us with an in-depth look at the actual 
dynamics of using social media tools in CPD trainings. Since the learner experiences 
of chat and discussion forum in LT and ST were practically the same, we focus here 
on learner perceptions of wiki (DokuWiki) and blog (B2Evolution). The learners who 
understood blog’s potential for introspection viewed it positively while those who did 
not see this aspect viewed it negatively. Wiki failed to engender social learning 
process online; learners ended up doing the assignment face-to-face and simply 
putting the results in the wiki. Overall, learners widely felt that social media tools had 
no real purpose in the training. 

Simultaneously, however, blog and wiki use experiences organically led users to 
envision their uses as a personal learning environment (PLE). Although this study did 
not focus on PLE related factors per se, assisting workplace learners in developing 
PLE is a central research theme in our overall project (F-Shape1). Consequently, we 
were interested in what kinds of PLE related concepts had emerged organically from 
using social media tools in the training.  

We first briefly review literature on PLE and e-learning uses of wiki and blog, and 
then describe our study method and the two trainings in more detail. After looking in 
detail at wiki and blog use in the training, we turn to discussing motivational and 
moderation-related factors and how to engender interactive learning process. 

2 Background: Blogs, Wikis, and PLE 

The way social media tools will be used in e-learning context will be different from 
their uses in other contexts [13]. Consequently, adding social media to e-learning is 
not so much about tools and technology but rather about “concepts, practices and 
attitudes” that guide incorporating social tools to be a part of e-learning [13].  

While blog use is proliferating in e-learning, the number of in-depth studies of its 
use is still inadequate [9]. Used typically as a shared learning journal/diary, blog is 
seen as having potential to encourage reflective thinking [9], [14]. Feedback from 
peers and trainers is seen as integral to the experience, as interactivity allows for 

                                                           
1  http://fshape.wordpress.com/f-shape-2010-2011/in-english/ 
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coproducing knowledge [9]. In using blogs, it is important to keep the number of 
contributions learners are expected to read and comment reasonable to maintain 
(inter) activity without overwhelming learners [9–10]. While some case studies have 
been successful (e.g. [9]), some have been less so [14]. Experiences from these 
studies underline the importance of suitable group size, providing detailed guidelines, 
and explaining benefits [9], [14]. 

While blog centers on the individual, wiki is a collaboration tool designed to 
promote group interaction, a place where knowledge is iteratively co-constructed 
rather than absorbed or reproduced [15-16]. In effect, wiki provides educational 
affordances for both constructivist and collaborative learning approaches [3]. Still, as 
with blogs, research into using wikis in e-learning is “in its infancy” [15] and many 
attempts of using it have been less than successful [2-3]. Besides proficiency issues 
[3]—even learners with IT background and initial training have had technical 
proficiency problems [2]—learners have had motivational problems [2–3], [15]. 
Learners focus on activities that provide “the greatest perceived benefit” [3]. As 
currently only visible individual efforts are rewarded, promoting wiki use requires 
new approaches to assessment [3], [8]. Also, course contents need to be designed 
around wiki use to avoid an add-on perception of wiki [2–3]. Finally, learners need to 
be made aware of their role in the process and the benefits of using wiki—valid 
pedagogical reasons for engagement—need to be pointed out [2–3], [15]. 

Zenios and Holmes [16] furthermore suggest that wikis should not be seen as 
standalone collaboration tools but rather as “repository spaces for storing and 
sustaining shared information and collaboratively created knowledge.” Their study 
suggests that learners do not use wiki for communication, as social dialogue necessary 
for knowledge co-creation needs a more direct communication tool, e.g. Skype.  

Personal Learning Environment (PLE) is a concept over which there is no 
consensus [1], [7]. While some researchers see it as a technological system, even as a 
standalone application, many others consider it more of a concept or an approach [1], 
[7]. PLE is a learner-centric “counter-concept” to institutionally owned and controlled 
learning landscapes [7] that rejects the idea of one size fitting all and focuses on 
learner’s individual needs [6]. PLE is also a recognition of the continuous nature of 
learning, bringing both formal and informal learning together [1]. While e.g. Downes 
[6] sees PLE as consisting of “a set of related concepts, each associated with the 
technologies and applications of Web 2.0,” Fiedler and Väljataga [7] warn against  
the concept being reduced to a snapshot of digital artifacts available today. 

3 Method, Data, and Participants 

The long training (LT) lasted about one year and three months (Nov. 2010–Jan. 2012). 
Besides start-off and ending days, there were six 7–8 hour contact teaching days with 
lectures. Majority of the training, however, was carried out with social media tools: 
Blog (learning diary; no. of postings required not specified), discussion forum (two one-
month discussions on given topics; the 1st had two threads with altogether 15 learners 
postings and the 2nd had three threads with altogether 5 learner and 3 trainer postings), 
chat (one session in small groups of 4-5), and wiki (one assignment in groups of 2–3 
learners: describe customer-centricity at your unit/section).  
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The shorter training (ST) with forty participants, in contrast, lasted about three 
months and utilized chat (3 sessions), discussion forum (2 assignments), voice 
conferencing (2 sessions), and blog (3 assignments with one deadline). The only 
contact teaching days were the start-off and endings day. For details on ST research, 
see [10].  

As social media tools in workplace e-learning represents a new field of study, 
studying it requires a qualitative case study approach to allow investigating complex 
social phenomena [12]. As a result, we collected learner input through interviews and 
questionnaires and observed online interactions as they took place (e.g. chats) in 
addition to using log data about interactions (e.g. wiki activity) and online artifacts 
(e.g. blog postings) as data sources. Data was collected throughout the training.  

In LT, the semi-structured interviews were conducted after the training activities 
had ended as group interviews: Six learners (out of 15) were interviewed in two 
groups (G1 and G2), both consisting of three learners. The interviewed learners 
provide a rather comprehensive learner viewpoint of the training, as at least one of 
them was present as a member in every small group in the training except for one 
wiki group (out of the seven wiki groups) (see Table 1). 

Table 1. Activity by interviewed and non-interviewed learners (*number of postings instead of 
learners as in others) 

 

The interview themes were selected to allow comparing the experiences in this 
training to other trainings we had already studied (including ST) and to plumb the 
wiki use and related experiences, as this is the only training we studied that used wiki. 
For studying PLE related factors—both not to lead learners and because the concept 
of PLE had not been introduced to learners—we asked open-ended questions that led 
learners to consider tool uses and their experiences of them in learning more widely.  

Furthermore, learners were asked to blog about their perceptions of the training in 
the last blog posting, which thirteen learners (87%) did, thus proving us with further 
insight into learner experiences and perceptions of the training and the tools.  

The learners’ prior familiarity with social media varied. While some were very 
experienced chatters and had used Facebook for a long time, some others were not in 
Facebook and had no prior experience of chatting. Because of using Wikipedia and 
other wikis as information sources in everyday work, most were familiar with wikis as 
users. The tool training provided failed to level the skill differences; e.g. non-
experienced chatters experienced the chat as too fast-paced and disjointed while 
experienced ones felt that chatting became something akin to exchanging group emails. 
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We used a typical data coding approach to analyze the qualitative data. After 
transcribing non-text materials, we coded them into interview themes. These themes 
were further coded into subcategories based on themes emerging from the material.  

While other pilots that we have studied, e.g. ST [10], offer supporting evidence to 
many findings, case studies of actual use represent a certain set of circumstances by 
nature and are thus subject to contextual influences. For instance, the behavior of 
instructors can influence learner behavior and experience [11], as can the usability of 
the particular tools used; e.g. here the low usability of the wiki tool clearly influenced 
learner perception. Therefore, we need to exercise care in generalizing the results. 

4 Blog: Perceptions and Experiences 

In ST, forty people submitted each three blogs (topics selected from ten given by 
trainers) to a common blog, resulting in a “gray mass” of text that “flooded” in close 
to the one deadline, effectively “numbing” the learners who made practically no 
comments (non-compulsory). The blog ended up a system of submitting assignments.  

In contrast, in LT, blogs were used more like blogs in recreational use. Learners were 
instructed to use them as learning diaries and consequently saw them as such. With 15 
learners and no one big deadline, the number of blogs remained sensible at 61 blog 
postings. Although learners felt that blogs did not provide much interactivity, 22 
postings (36%) still received altogether 36 comments (1–3 per posting): 19 comments 
(53%) were by trainers, 8 (22%) by the poster, and 9 (25%) by peer learners.  

The opinions over blogs’ usefulness were clearly divided between G1 and G2. G1 
considered blog the best tool in the training because it caused them to “analyze what 
I have learned for real,” something that they felt would otherwise not have taken 
place. In contrast, G2 felt that “there was no function, no need for writing a 
blog.” G2 in fact felt that none of the social media tools contributed much to the 
training and considered them to have been “glued on top” rather artificially. G1 also 
felt much the same way about all the other tools but blog. The significant difference is 
that G1 felt blog to have a clear purpose and that it had contributed to their learning.  

In effect, workplace learners are busy and have no extra time for something the 
function of which they do not see. Learners need to understand the benefit that using 
the tool brings to be motivated to use it: “Somehow the understanding of what I 
benefit from this should’ve been communicated at the beginning—what do I 
benefit from writing this blog.” Consequently, explicating the purpose and benefit of 
a tool can clearly spell the difference between a success and failure.  

Learners felt that interactivity was “almost entirely missing” from blogs. With 
not enough comments, “…discussion or exchanging of ideas didn’t take place,” 
and “it stayed a bit diary-like.” Learners did miss interactivity—“it would have 
been nice to read comments from others and then it might’ve led to you 
commenting that”—and were aware of blog’s potential for sociality: “…it has all 
these features available.” They saw continuous, active use—“that people would 
read and comment”—as a prerequisite for interactive process and felt that some 
compulsoriness could have helped: “It could be that if you had to go there,  
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you might end up getting excited…” However, learners at the same time felt that 
there was little encouragement for reading postings.  

Learners felt that there was no culture of interactivity in their organization. 
Interestingly, part of the reason may be that the organization management did have a 
blog. Learners felt that it was “tasteless and odorless,” more akin to “politically 
correct” bulletin. The heavy style of informing rather than questioning or asking for 
opinions did not seem to invite discussion. Moreover, learners felt that since the 
content came from the management, “people don’t dare to go there and 
comment.” 

Besides self-reflection, G1 also saw other benefits in blogging. They felt that blogs 
offered a way to get ideas and viewpoints from others: “…somebody who wrote 
about a contact day had remembered different things than I did and it was 
nice to read it … it allowed exchanging benefit, you know, that’s a brilliant 
observation, I could use it, too, or at least remember that and that theory that I 
could put into use at work.”  

G1 members felt that the information that ended in the blogs was different from the 
information that is exchanged face-to-face, partially because of the type of 
information and partially because in face-to-face conversation, discussion moves on 
and if there was no suitable opportunity to say what was on their mind, it was 
forgotten. Also, writing things down gave them a chance to check facts and organize 
their thoughts better, allowing clearer communication and, again, introspection. They 
also emphasized that this way of writing deepened their learning: “…writing a blog 
makes you think about the subject matter and analyze it and organize what 
you are about to write, and that’s cerebration and improves learning.” 

Both groups felt that knowing others will read the text affected their writing-style 
and the care put into writing: “You do it more carefully when you remember that 
many will read it, and so in a way you consider more carefully your 
conclusions…” This made blogging different from simply writing a learning diary 
on paper: “…it was quite nice that it wasn’t just a learning diary but you also 
wrote it for others, you took that into consideration, thought about what would 
be nice to read.”  

Finally, G1 expressed displeasure that some had not contributed at all or had 
written their blogs at very superficial level, simply fulfilling the requirement: 
“…many blog postings… you didn’t get inside the thoughts of the author 
based on them, what they had learned or what kinds of feeling at all they had 
about the contact days.” 

5 Wiki: Perceptions and Experiences 

Wiki assignment asked learners to “form a community understanding of how 
customer-centricity is realized in the [organization’s name] structure.” Learners were 
divided into small groups of 2–3 to describe this at unit/department level; one unit, 
one wiki page. Depending on their job description, learners were involved in 
generating 1–4 wiki pages. 
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Learners uniformly saw wiki as a “chore” and as the worst social media tool in the 
training. Learners felt unmotivated to use wiki because trainers did not point out any 
function for it and presented it as something to try for the sake of trying. The problem 
was compounded by the fact that learners saw the wiki assignment as replication of a 
part of their intranet. Consequently, they felt their work would not be used for 
anything: “…I don’t know if the results are used for anything since we have 
better descriptions in the intra…” It is important to have assignments that make 
sense to learners, that they see the benefit and purpose in what they do. 

However, learner dislike of wiki here was not based on disliking or 
misunderstanding wiki or its purpose per se: “…wiki is a fabulous tool. Plenty of 
great examples on the Internet…” In fact, they constantly used various online 
wikis at work. Also, they were clear on the use logic: “…anybody can go there and 
[fix it] if they know better.”  

Learners did not see wiki as inherently interactive: “…if somebody does a wiki, 
the point is not to have a big yes-no tug-of-war happening; it’s meant to be a 
writing that contains information.” Also, many groups completed their wikis close 
to the deadline, leaving little time for interactivity even if learners had been motivated 
for it. Learners did feel, however, that ideally they would have read more wiki entries 
by others and expanded or corrected them but did not do it in this training because 
they felt that it was not wanted: “…there was such a possibility and we never 
used it, but I don’t think we were meant to, either.” They felt that they were not 
even encouraged to read the contributions of others, never mind expanding or 
correcting them. Still, they felt that this would have made wikis more interactive and 
using them more meaningful.  

Interestingly, small groups made their wiki contributions by getting physically 
together by one computer and did most of the content as group work at one sitting. The 
possibility of collaborating through the features offered by the wiki was not emphasized 
in instructions and groups ended up treating wiki as a place where to put the end-result 
while complaining that “it was horribly hard for us to find common time.”  

6 PLE: Blog and Wiki as One-Stop Information Storage 

When asked to think uses for social media tools for themselves, learners came up with 
ideas that strongly resembled the concept of PLE organically, i.e. without being 
introduced to the concept. Learners felt that blog could allow them to “collect their 
thoughts to one place and others could then read it, too” in addition to enabling 
themselves to “follow what I have done and when.” However, it was wiki in 
particular that was seen as a good tool for PLE because “you can build out of wiki 
quite smartly” a place for “training contents… with links and everything else 
and so all the information would be [in one place].” Learners said that all lecture 
etc. notes could be entered there directly without first writing them on paper. Wiki 
was also seen as offering easy building blocks: “I’d have templates there and I’d 
simply have built it there.”  

Sharing and interactivity were seen as part of PLE. Learners envisioned that 
sharing and allowing editing for others could result in a common place for solving 
problems as a group and for recording the solutions. 
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7 Motivation, Moderation, and Activity-Cum-Interactivity 

Although the organization allowed learners to use working time for the training, 
learners had difficulties doing so, as finding time from work was challenging and 
learners prioritized work over study: “My boss said that you can use working 
time but [studying] took the last place because work matters were more 
important.” The typical time for doing assignments at work was “Friday afternoon” 
“when even easy things began to feel complicated … when you no longer can 
focus but can’t go home, either…” Also, learners typically left things close to the 
deadlines.  

Consequently, motivating learners is very important. Now learners felt that social 
media tools were largely “glued on top” of the training without them having any real 
function or purpose. Learners felt this clearly reducing their motivation, and when 
asked what should be done differently, immediately emphasized giving a purpose for 
using social media tools: “Well, the first thing is to consider the function, 
purpose, reason why … that we are just testing is not very motivating.” 

Activity at the learning environment was seen as an important motivator. Learners 
felt that trainers should have actively made sure that all contribute and that way 
started a virtuous circle of more postings and more comments, resulting in 
interactivity. Without activity, “it simply dies.” Learners felt that to engender more 
activity and interaction, consuming (e.g. reading) content should be encouraged and 
compulsoriness should be employed to keep learners returning: “You’d have a little 
compulsoriness, nothing more or less, a weekly assignment to go there and 
have a look” A community has to have “a critical mass” of activity to engender 
enough contributions to make going there “worthwhile.” Moreover, when activity 
was not continuous, learners had to break inertia every time they did log in: “When 
you go there rarely, threshold of starting is always as high.” 

In effect, now learners described moderation as “vague” and felt that trainers 
should have been more active and direct in soliciting contributions. Learners wanted 
to have “encouragement and prompting,” signs of monitoring—“tell us right from 
the scratch that ‘we will be watching how you are doing there’”—to show that 
contributing was important, even if they knew that making contributions was 
ultimately up to them. Learners wanted clear rules instead of vague, infrequent pleas: 
“…clear dates and if I haven’t written by then, something to prompt, some 
kind of sanction or maybe carrot to start it up.” Learners appeared to want to be 
shown that what they did mattered instead of feeling that any nominal, low-quality 
contribution was enough.  

Besides stick, learners also saw need for carrot, e.g. making high-quality 
contributions to stand out somehow. Besides showing that contributions are read and 
are important, this would also have given examples of what was expected. Now some 
learners mentioned first looking at the content by others to understand how to 
approach e.g. writing wiki content. In addition, learners hoped to have indicators of 
how they are doing, e.g. a traffic light signal of red (not nearly enough), orange 
(almost there), and green (good level of contribution) to encourage contributing.  
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Furthermore, it is important that trainers themselves behave exemplarily; now 
learners felt that e.g. trainer blog with six postings (avg. 108 words; max 158 words) 
with one comment (by a trainer) was inactive and as such not a good example.  

Without moderation engendering activity and e.g. wiki and forum activity 
condensing close to the deadline, learners saw the periods between contact days as 
“empty.” Social media failed to engender a feeling of continuity in the training and 
learners felt that they had to tune in to the training again and again: “It didn’t 
become a coherent package during which you could’ve seen an evolving 
whole...” Consequently, social media tools did not integrate into the training—“they 
popped up from somewhere and then went back to hiding”—and using them 
became a “chore.” 

As a solution, learners felt that instead of big deadlines, assignment should be 
divided into smaller deliverables with clear deadlines to engender activity, and 
reasonable compulsoriness should be used to engender interactivity around them. In 
addition, learners felt that when social media tools are to be used, learners should be 
preselected so that only learners “who’re really ready to use the tools” would be 
selected and those “for whom it’s absolutely new and foreign” and who have no 
enthusiasm for them would be offered more traditional trainings. Now the interviewed 
learners felt that some resisted the idea of social media which “encumbered the 
whole group.” 

8 Conclusion 

Social e-learning, learning together with peers that is facilitated with social media 
tools and, in case of formal CPD, moderated by trainers, is not about tools per se. It 
is about a learning process that needs to be designed and maintained to foster social 
interaction, and as such, represents a paradigm shift both for learners and trainers. In 
this training, social process did not emerge: “We did it as individuals, not 
together—we didn’t put social media into use in that sense.” Learners did not 
understand their role or the role of the social media tools in the training, leading to 
lack of motivation. Consequently, as posited in [14–15], explicating benefits of using 
social media tools and approaches is essential; learners need to understand why the 
tools are used and how to use them to engender the value-bringing social process. 
Now those learners who saw introspective point in blogging liked the tool but others 
saw it as pointless.  

Moreover, especially with asynchronous tools, e.g. wiki and blog, the process has 
to be designed to be continuous rather than condensing around big deadline(s) and 
leaving the social space otherwise dead. Furthermore, the process needs to be 
maintained with moderation to make sure that everybody makes quality contributions. 
Like Cole [3], learners in this training suggested breaking big assignments into 
smaller deliverables so that there would be new posting coming continuously and 
using judicious compulsoriness to engender interaction—commenting, correcting, and 
expanding—on those deliverables. This way the training/learning process could have 
continued between the contact days rather than learners having to re-orient to the 
training repeatedly. 
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Finally, learners organically envisioned PLE-like uses for wiki and blog. With 
guidance from trainers, it appears plausible that learners would be ready to start using 
suitable social media tools as shareable information storages where information could 
also be edited collaboratively, benefitting both themselves and other learners.  

In summary, we need to move in our thinking further away from tool-centricity to 
learning process centricity, and see social media tools as means to the learning 
process rather than as an end onto themselves. Different tools offer different learning 
affordances, and while they represent an ever-changing and ever-evolving toolbox for 
fostering social e-learning process, they are not the process. 
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Abstract. Work organisations face demanding challenges, such as expectations 
to be creative, innovative, agile, competitive, efficient and adept at using 
employees’ knowledge while understanding and taking care of employees’ 
wellbeing. Organisations are actively implementing new ICT systems and 
environments because they seem to increase the effectiveness of interaction and 
collaboration, workplace learning and work performance. Employees are 
expected to learn and to innovate continuously. Thus, managers often need to 
be social acrobats, combining basic tasks, managing projects and creating and 
meeting innovative goals. Work units may be potential and versatile learning 
and development spaces, but at the same time, existing routines, traditions and 
power relations in organisations create different kinds of boundaries and 
conflicts. Dialogic leadership might be one of the key factors in successful 
modern organisations. Dialogic leadership is a prerequisite to meeting the 
challenges mentioned above. In this paper, we examine the potential and 
challenges of dialogic leadership and learning when adopting and using  
e-Calendar (eC) in one of the Dinno programme’s professional case organisations.  

Keywords: learning potential in work contexts, dialogic leadership, application 
of technologies, participatory action research, cooperative and dialogic 
development. 

1 Introduction  

1.1 Background: Dialogic Leadership and ICT in the Dinno Programme 

Modern work organisations face demanding challenges, such as expectations to be 
creative, innovative, agile, competitive, efficient and adept at using employees’ 
knowledge while taking care of employees’ wellbeing. Work has become more 
knowledge-, professional-, network- and virtual-based in many professions. As a result 
of this trend, employees and managers are continuously facing new learning challenges. 
Managers need to be social acrobats in order to combine basic tasks, manage projects 
and set innovative goals [1]. They also need to be social architects in order to foster 
learning and innovation [2]. We suggest that dialogic leadership is the crucial factor in 
handling these contradictory challenges.  
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This paper is based on the Dialogic leadership promoting innovativeness research 
programme (Dinno project 2012–2014, www.dinno.fi) funded by Tekes (the Finnish 
Funding Agency for Technology and Innovation). The Dinno project is a 
multidisciplinary programme, combining theories of creativity, innovativeness, learning, 
motivation and leadership [3]. Tekes funds working life development and research 
projects having significant novelty and research with applicable results, bringing 
together different research branches of science. The organisations subscribing to the 
programme represent both the private and public sectors. These organisations range 
from local government (educational, social and health sectors, municipalities) and state 
(professional expert organisations) organisations to private enterprises (service and 
professional organisations).  

The research task of the programme is to determine how dialogic leadership can 
enhance the creativity and innovativeness of organisations. The programme strives to 
promote innovativeness, sustainability of working life, productivity and competitiveness 
by combining various multidisciplinary scientific and theoretical viewpoints. The main 
themes include: 1) dialogic leadership, power and responsibility, especially in terms of 
organisational restructuring, 2) dialogic and innovative learning spaces, especially in 
technology-intensive work environments, 3) dialogic skills of leaders, especially in 
challenging situations, 4) dialogic career management, especially downshifting and 5) 
dialogic development methods as sources of creativity and innovativeness.  

Work processes in many sectors depend heavily on technical mediation. 
Technology has changed working methods, communication and knowledge 
management in different types of work and service units. Organisations are actively 
implementing new ICT (information, communication and technology) systems and 
environments because they believe they will increase the effectiveness of interaction 
and collaboration, workplace learning and work performance [4]. At the same time, 
routines, traditions and power relations in organisations create different kinds of 
boundaries and conflicts [5, 6] between various actors. This trend also challenges 
traditional leadership and management. In this paper, the focus is on theme two of the 
Dinno project. The research task is to determine what kind of prerequisites and 
preconditions ICT-intensive work organisations create for dialogic leadership and 
innovative learning spaces. Particular attention is paid to the challenges related to 
employees’ skills and attitudes toward using a new application and organising work 
processes using that application.  

1.2 Theoretical Frameworks: Dialogical Leadership and Learning 

Employee participation and workplace innovations have a key role in efforts to 
achieve a more sustainable working life, improved performance and competitiveness 
for organisations. Innovativeness can be increased by wider employee participation, 
the sharing of knowledge and motivation [e.g. 7,8]. 

The Dinno project is based on theories of creativity, innovativeness, learning, 
motivation and leadership [e.g. 7, 8, 9, 10, 11, 12, 13]. The programme creates a 
multidisciplinary theoretical framework of dialogic leadership to be used in promoting 
workplace innovation. In addition, Dinno project combines societal, organisational, 
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workplace and individual perspectives. The theoretical framework can be used to 
identify the preconditions, obstacles and catalysts of organisational creativity and 
innovativeness. 

Dialogic leadership provides an opportunity to reconcile the needs of organisations 
and their employees. Its central principles are appreciative interaction, listening and 
the equal participation of different groups of employees in the development of 
activities [11, 13]. Dialogic leadership increases organisations’ capacities for renewal 
and innovativeness, and simultaneously offers the necessary preconditions for 
employee wellbeing, skill development and enhancing work capability. 

According to the theoretical framework, organisations are examined as potential 
but contradictory learning spaces [14, 15]. The main modes of organisational learning 
are participation, knowing, social interaction and supporting and reflecting [12, 14, 
16]. All these modes take place in individual, communal and organisational contexts. 
Figure 1 summarises the modes of learning potential and dialogic leadership in  
ICT-intensive work contexts. 

 

 
 

Fig. 1. Modes of learning potential and dialogic leadership [11] in ICT-intensive work contexts 
[modified from 14] 

When implementing and using new technologies, the challenge is to recognise, 
coordinate and develop these modes of learning potentials. Dialogic leadership is one 
of the key factors in successfully meeting this challenge. The critical questions from 
the point of view of dialogic leadership and ICT-mediated work processes are:  
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− Are the management and organisational cultures promoting participation or 
withdrawal? 

− What are the possibilities and forums for participation, learning and 
development?  

− How is the knowing constructed, developed and shared?  
− What are the forms of social interaction and is there enough support?  
− Are there possibilities for reflection?  

Implementing and using ICT systems takes place through participation. It is essential 
to coordinate the operations, interpretations and meanings in an effective way. The 
crucial issues are: 1) whether ICT systems promote or inhibit participation and 2) 
determining what kind of participation they allow. Employees can be active or passive 
participants, social interaction can take the form of participation or withdrawal and 
the organisational culture might be permissive or compulsive [14]. We believe that 
through dialogic leadership, it is possible to promote active participation and a 
permissive culture. However, we wonder whether ICT systems and technological 
applications promote active and meaningful participation. 

In the current global economy, the generation and assimilation of knowledge 
would appear to be indispensable to the success of any organisation. According to 
Blackler [16], knowledge in organisations takes the form of knowing, which refers to 
the situated, mediated, temporary, pragmatic and contested nature of knowledge. 
Today, knowing is heavily ICT-mediated. Technical applications and programmes 
have speeded up the exchange of information, created easier access to information 
and allowed many people to access information simultaneously [4]. The challenge for 
organisations and managers is to create relevant forums and spaces for the generating, 
interpreting, combining and sharing of knowing. 

Social interaction and collective learning processes play an important role in 
organisational learning [e.g. 5, 14, 15, 17, 18]. It has also been found that employees 
choose to learn how to use ICT systems in informal learning situations by asking peers 
and solving problems together with colleagues while working [4]. Individual and 
collective meanings are negotiated and developed during social interaction. This 
negotiation process might also create negative rationales for conventions and routines 
[5]. Supporting is one critical factor in meaningful interaction and learning. It includes 
peer support and encouragement to participate. The organisational culture may be 
competitive or cooperative [see cooperation strategies 5]. Dialogic leadership plays a 
crucial role in promoting cooperation and in supporting organisational cultures [11]. 

Reflective processes are key factors in learning. Reflections should take place in 
individual, collective and organisational contexts [14, 15, 19, 20]. Reflection means 
evaluating participation, which may take the form of breaking assumptions, 
questioning or inquiring. It is crucial to create forums and spaces for reflection, as 
well as to make reflection an integral part of work and development processes [5, 14, 
15]. Reflection is crucial when applying and using new technical solutions. However, 
do ICT systems promote or inhibit reflective processes?  

In this paper, we will examine the crucial modes of organisational learning and the 
principles of dialogic leadership, focusing on implementing and using a new ICT 
application in one of the Dinno project’s case organisations. The focus is particularly 
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on the challenges related to employees’ attitudes and skills in using e-Calendar 
(henceforth eC) and on how eC enables the organising of work processes, mutual 
schedules and services. We will present a short case study example where the modes 
of participating, knowing, interacting and reflecting are challenged by a new 
technological application — the eC. 

2 Methodological Framework: Participatory Action Research 
and Case Study 

The research data for Dinno project is generated using both quantitative and 
qualitative methods, such as participatory action research and case studies, an 
innovativeness questionnaire, thematic seminars and workshops, individual and group 
interviews, letters and diaries and reflective conversation [3]. 

Alongside the actual research programme activities, a number of more practically 
oriented participatory action research projects are carried out, with a special focus on 
dialogic leadership, participatory and creative development methods, performance 
and quality of working life. The data consists of the personnel’s descriptions of 
everyday life and activities, work and interaction in work communities. The case 
study discussed in this article is one of the professional case organisations in the 
practically oriented participatory action research project.  

The case study tells about a new professional organisation that was established 
during one of the Dinno programme’s action research project at the beginning of 
2011. Arguments about the restructuring process were based on economics; a lack of 
resources forced five independent service units from various municipalities to join 
together to establish a new organisation. There had been various organisational 
changes during the dialogic development project. For instance, the professional 
organisation was divided into two functional areas, the southern and the northern 
areas. Two responsible managers were assigned to those geographical areas.  

As is typical for action research processes, this development project was centred on 
the collaborative development of the practices of work communities, with the purpose 
of finding solutions to problems brought up by the local actors. The most important 
development forums and spaces for dialogue (concerning eC) have been the 
organisation’s development group, the managers’ meetings, the meetings of  
the southern and northern areas, the meetings of the teams and the development 
discussions between managers and employees. 

3 Results: Challenges Related to Applying e-Calendar  

In this new organisation, there was an absence of mutual forums or systems to plan and 
schedule services, and actions. There was also a lack of co-operation between managers 
and employees, both on an individual and a team level. The main challenges were 
focused on the great geographical distances between five service units. The organising 
of work processes and management could not depend on face-to-face interaction 
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anymore. New working and communication environments necessitated the use of 
electronic systems to communicate and schedule mutual actions and work processes. 

Two service units had previously used an eC. The challenge was to integrate the 
eC into a new organisation as a modern way of working and co-operating. The main 
challenges of the application and development processes appear in the figure below: 

 
Attitudes, emotions, routines  
“No one wants to use the new system. There 
is a fear of losing control and losing 
independence.” 

Skills and support 
“I am sure that we will find internal trainers 
among our own staff. We must take care 
that they have enough time to do their jobs 
and support each other.” 

System problems 
“There are many difficulties in using the 
new system — problems with equipment, 
computers, programmes and mobile 
phones.” 

Motivation 
“It was noticed — the lack of internal 
motivation to learn a new system. Not 
everyone uses it.” 

Principles, commitment 
“There are different ways and principles of 
using the eC system.” 
“Not everyone puts all the relevant 
information in eC on time; it affects the 
other people badly.” 

 
These problematic issues concerning eC were discussed in several dialogical 

learning arenas and forums. Managers experienced very important to create collective 
principles to eC. They wanted to stress the importance of the commitment to the eC 
system and wanted to investigate the personnel’s support needs. Managers took the 
problems related to the eC seriously and wanted to solve them. Based on the 
principles of dialogic leadership and learning, all personnel were given an opportunity 
to share their experiences of applying the eC. Supportive discussions occurred twice 
in the development group, twice in the service unit staff and once in employee – 
manager development discussions.  

The reflections were very important because many problems emerged. The 
quantity of problems decreased, but the major problems remained: some of the 
employees did not want to use the eC system, some major mistakes had been made 
because of a lack of knowing and negative attitudes and a lack of commitment was 
reported. Some employees hid their lack of their knowledge about eC from managers 
and colleagues. This was the main reason they did not want to use the system. 
Because of this, some clients were negatively affected. For example, some 
appointments relating to specific services and clients vanished from the system. Some 
users even cancelled their own appointments. Because of these problems, people 
believed the whole system to be unreliable. After these reflections, agreements were 
made between managers supporting personnel. Each one emphasised the employer’s 
obligation to use eC and to act according to the mutual principles. Managers stressed 
the commitment to eC. 
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From the point of view of dialogic leadership and learning, participation is not 
even possible if the solution, programmes, connections or devices do not work, or if 
the employees do not have the relevant skills, instructions and equipment to use them. 
A crucial aim is to map out and break the barriers to participation, which may be 
related to attitudes, motivation, a lack of skills, a lack of leadership or rigid 
organisational structures. It is important to notice what kind of knowing the 
participants have or should have when implementing a new technical solution. 
Employees also need to know the arguments for a new application. It is important to 
create spaces for generating and sharing knowing as well as to recognise the 
knowledge gaps. In our example, the employees who used the eC earlier had valuable 
knowledge that was used as a collective learning resource during the development 
process. It is also important to facilitate forums for social interaction, support and 
dialogue. Knowing, creation, learning processes and social support take place during 
social interactions. Shared meanings and understanding are crucial when developing 
collective work processes and operations. In the case example, the participatory action 
research project created a dialogic forum for different professionals and new 
workmates. The prerequisites for adopting new technological applications and 
learning new skills are the capability and possibility for reflection. Time and space are 
needed for individuals and communities to question, consider and evaluate work 
processes, behaviour models and habits and judgments.  

When employees are expected to adopt new work tools and change their ways of 
thinking and acting, managers need dialogic leadership skills. They should listen to 
the employees, respect employees’ experiences and viewpoints, suspend the self-
evident ways of thinking and routines as well as voicing all the members of work 
community [11]. 

4 Conclusions  

The benefits of ICT systems include speeding up the exchange of information, 
ensuring easy access to information, allowing many people to access information 
simultaneously and making it easier to reach people. However, the implementation of 
new ICT applications often results in problems and failures as the applications do not 
always work as planned [4].  

The case study illuminated the learning and dialogical leadership challenges related 
to implementing a new technological application—the eC. ICT systems have huge 
potential when developing work processes and managing knowledge. However, there 
are also many challenges to be aware of. Based on the preliminary data and the 
analysis of the case example, when implementing new technical applications, the 
focus should be on meaningful participation, possibilities for generating and sharing 
knowledge, supportive interactions and spaces for reflection. Referring to Isaacs [11], 
dialogic leadership is carried out by listening, respecting, voicing and suspending. 
The development project presented in the case example is based on these principles. 
Participating, knowing, interacting and reflecting create potentials for learning and 
these potentials for learning can be achieved through dialogic leadership.  
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The research task for theme two is to discover the possibilities and attempt to solve 
the problems ICT-intensive work contexts create for dialogic leadership and dialogic 
learning spaces. We are at the beginning of our research journey. The next step is to 
generate more data via the innovativeness questionnaire to discover more about the 
relationship among ICT systems, dialogic leadership and learning. 
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Abstract. A growing number of higher education institutions have adopted 
asynchronous and synchronous Web-based learning platforms to improve 
students’ learning efficiency and increase learning satisfaction. To understand 
how students use e-learning platforms and what the implications are, we 
conducted an empirical study of the iCAN e-learning platform, which has been 
widely used in Fu-Jen Catholic University. We use the Analytic Hierarchy 
Process (AHP), a multi-criteria evaluation approach, to compare five practices 
of the teaching platform. We designed a questionnaire to measure learners' 
perception of the e-learning platform based on the theory of knowledge 
transforming process in knowledge management. Accordingly, the model 
considers functioning and objectivity in terms of the following three dimensions 
of learning effectiveness: individual learning, group sharing and learning 
performance. Twelve criteria with twelve evaluation items were used to 
investigate the effectiveness of the five practices. We also evaluated the 
strengths and weaknesses of the functions based on the types of courses in the 
iCan platform. We expect that the empirical evaluation results will provide 
teachers with suggestions and guidelines for using the e-learning platform 
effectively to facilitate their teaching activities and promote students’ learning 
efficiency and satisfaction. 

Keywords: Analytic hierarchy process, E-learning platform, Knowledge 
management practices, Learning analytics and modeling. 

1 Introduction 

The development of computer technology and the Internet has affected the most basic 
form of education, i.e., the traditional face-to-face teaching; therefore, leading the way 
of education has been influenced significantly [2]. Chen, Kinshuk & Wang (2005) [2] 
advanced a cyber-schooling framework that uses the familiar traditional school 
structure as its basis and attempts to enhance it through the use of technology to 
overcome the shortcomings of traditional education and study without the time and 
space restrictions. The traditional teaching model is based on learning in a fixed 
location such as a classroom, which lacks of mobility [12]. Apart from fixed locations 
that restrict various teaching activities, the traditional teaching model has other 
limitations, e.g., the tuition times are inflexible [14].  
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Unlike traditional learning methods, e-learning platforms allow teachers to 
communicate with students and discuss course content anytime or anywhere. Thus, it 
is a very important that we determine how to combine technology and education  
to facilitate knowledge exchange across national boundaries without time constraints. 
In this study, we measured “learners' perception of the e-learning platform” based on 
the theory of knowledge transforming process in knowledge management (KM). KM 
is a cycle, sometimes repeated process, which generally includes creation, 
management and sharing activities [4]. Gray & Chan (2000) [8] advance a KM 
framework that seeks to categorize and integrate the creation, storage and propagation 
of knowledge into a single model on the view that the problem-solving process is a 
vehicle for connecting knowledge and performance. Knowledge can generate the 
value when it is used to solve problems, explore opportunities and make decisions. 
Therefore, many organizations adopt learning platforms to promote the inner 
communication of knowledge. Also, schools adopt learning platforms to enhance 
students’ learning quality. Thus, teaching platforms are becoming important and 
useful tools for supporting students’ learning activities.  

In order to enhance the learning quality of students and encourage communication 
between students and teachers, many schools incorporated various kinds of teaching 
platforms and then counseled teachers and students on how to use them. The 
development of the e-learning platform paid more attention to the technology aspects 
than the user-centered design issues [7]. In this work, we aim to evaluate the  
e-learning platform from the aspect of the user’s experiences. Furthermore, the 
evaluation of learning platforms is a multiple decision problem. A learning platform 
has many different functions that need to be completely considered. Therefore, we 
adopt the Analytic Hierarchy Process (AHP), a multi-criteria evaluation approach 
[15], to evaluate users’ perceptions after using the learning platform. We adopted the 
AHP in this work because the approach was superior to traditional questionnaire 
methods in representing human perceptions [16]. The AHP not only gets the most 
important alternative but also ranks the results by conducting pair-wise comparisons 
for all estimated alternatives. We selected iCan as our research target, the main  
e-learning platform used by Fu-Jen Catholic University since 2005. To summarize, 
the objectives of the research are as follows: 

• We adopted brainstorming approach to design a questionnaire based on the theory 
of knowledge transforming process. Three dimensions are considered in the 
questionnaire. They are individual learning, group sharing, and learning 
performance. 

• We aim to investigate the strengths and weaknesses of different kinds of functions 
offered in the e-learning platform. There are five types of practices (functions) in 
the iCan are investigated in our questionnaire. They are homework, discussion 
board, material download, chat room, and learning index.  

• To understand the functionalities of different practices offered in the iCan platform 
for types of courses, we will analyze and explain the empirical evaluation results 
based on the course types which are technology, and management courses. 
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2 Basic Concepts 

2.1 Analytic Hierarchy Process (AHP) 

The Analytic Hierarchy Process (AHP) is a well-known approach to resolving the 
decision-making problem about multiple criteria [15]. This method is an effective and 
practical approach that considers complex and unstructured decisions. The AHP 
systemically structures complex problems into a hierarchy and uses quantitative 
methods to evaluate alternatives that would help decision-makers choose the most 
appropriate solution. There are mainly three steps for considering decision problems 
through the AHP: constructing hierarchies, comparative judgment and synthesis of 
priorities. The first step is structuring the complicated problem into a hierarchy 
descends from an overall objective to various criteria, sub-criteria, and so on until the 
lowest level. The next step is determining the priorities of the elements at each level 
and developing the comparison matrix. The last step is synthesizing priorities from 
the second level down by multiplying local priorities by the priority of their 
corresponding criterion in the level above and adding them for each element in a level 
according to the criteria it effects  [15].  

2.2 Model Perception by Fuzzy Linguistic Approach 

It is hard to assess qualitative problems by using precise values, leading to the use of 
the fuzzy linguistic approach [16]. The fuzzy linguistic approach is an approximating 
technique that could model human perception and help human decision-making. The 
fuzzy number plays a fundamental role in formulating the semantic meaning of the 
linguistic term, which represents the approximate value of each linguistic term. For 
assessing the relevance degree between objects (e.g., document, criteria etc.), the 
variable Relevance is defined and the corresponding terms–very low, low, normal, 
high, very high, perfect–are defined to express the context of Relevance. Notably, 
each linguistic variable is characterized by a quintuple (S, E(S), U, G, M) as defined 
in Definition I, and each linguistic term is modeled by a triangular fuzzy number 
(TFN) as defined in Definition II. 

Definition I (Zadeh 1975) [16]: A linguistic variable is expressed as a quintuple (S, 
E(S), U, G, M) where S is the name of the variable; E(S) is the linguistic terms of S, 
that is the set of its linguistic values range over universe of discourse U; G is a 
syntactic rule (a grammar) that generates linguistic term set in E(S); and M is a 
semantic rule that assigns meaning, m(e), to each linguistic term e in E with a fuzzy 
set on U. 

Definition II (Dubis & Prade, 1978) [5]: A fuzzy number Z is a “normal” and 
“convex” fuzzy set defined on the set R , and Z is a closed interval for every α∈(0,1]. 
The membership function fz(x) of the triangular fuzzy number (TFN) Z=(l, m, r) is 
given below. 
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This work adopts the center of area (COA) method to calculate fuzzy numbers, owing 
to its simplicity and practicability. The COA method calculates the fuzzy mean under 
uniform probability distribution assumption [85],[11]. If the fuzzy number Ũ is 
triangular, where Ũ=(l, m, r) the crisp rating can be derived by the equation: 
CV(Ũ)=[(r-l)+(m-l)]/3+l 

3 The Framework 

We designed three directions from the perspective of the knowledge management 
system. Each dimension has its own associated criteria, as shown in Table 1. We 
explain each dimension briefly as follows. In addition, due to the page limitation, the 
statements of the criterion of each dimension are summarized in Table 1. 

Individual Learning: Individual learning is defined as students who can build 
knowledge and experience personal growth through individual reflection and through 
their interactions with the others and the environment [6]. In this work, we focused on 
how students employ the e-learning platform to achieve individual learning. For 
example, students can download and review the materials, deliver homework, or do 
the quizzes on the learning platform. Specifically, we use four criteria to evaluate the 
dimension of individual learning, as listed in Table 1. 

Table 1. Statements of the criterion 

Course types Dimensions Criteria Statement 

Technology 
and 
Management 
courses 

Individual 
learning 

Independent  
learning 

Obtaining the ability to acquire the knowledge of 
courses by themselves successfully. 

Information use 
Gaining the capability to apply knowledge learned 
from the platform. 

Finding the 
answers to 
questions 

Obtaining the ability to discover answers of existing 
questions. 

Exploring new  
issue 

Exploring new issues from the learning process at the 
learning platform. 

Group  
sharing 

Learning 
support 

Gaining the teaching support by communicating with 
instructors on the learning platform. 

Knowledge  
sharing 

Sharing information and knowledge within the 
learning group in the platform. The learning contents 
and processes can be enriched. 

Enhancing  
learning attitude 

Enhancing learning attitudes and enriching the 
learning contents by group learning processes. 

Collaboration Improving the participation in team project. 

Learning 
performance 

Efficiency 
Increasing the efficiency because of the ease of 
finding the information from the platform. 

Learning  
achievement 

Increasing the testing score and evaluation grade. 

Completeness 
of learning 
process 

Achieving the completeness of learning process more 
easily. 

Sense of 
accomplishment 

Obtaining a sense of achievement by resolving the 
problems from the learning platform. 
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Group Sharing: Group sharing is defined as students working in a group to complete 
a specific task, make decisions or solve problems. The e-learning platform is a good 
technology for education to facilitate communication and collaboration for better 
knowledge sharing [1][9]. The difference between traditional learning and e-learning 
is that students can talk face-to-face in traditional learning. It is synchronic. On the 
other hand, with e-learning, students can share their thinking via the functions in  
the platform; sometimes it is synchronous and other times it is asynchronous. For 
example, a chat room is a function that allows students to discuss to each other 
synchronously, while a message board helps students discuss issues asynchronously. 
We use four criteria to evaluate the dimension of group sharing, as listed in Table 1.  

Learning Performance: Learning performance may be measured by quantitative 
factors such as course grades or the time to search required data, or qualitative factors 
such as a sense of accomplishment or achievement [13]. It is an essential part of 
learning, and it is quite important for students and teachers to evaluate the learning 
and teaching results. In this paper, we use four criteria to evaluate the dimension of 
learning performance. They are efficiency, learning achievement, completeness of 
learning process and sense of accomplishment. 

4 Evaluation Setup  

We adopted the AHP approach to develop the framework used to evaluate the 
effectiveness of functions in the iCan e-learning platform. We talked with two 
professors and several graduate students to design the questionnaires. We will briefly 
describe each investigation issue from the results of the questionnaire. 

4.1 Data Collection  

First, we selected the courses offered in Fu-Jen Catholic University’s College of 
Management as the investigation target. In addition, the lecturers who are the top 50 
login users of the iCan platform are another criteria used to select the target courses  
 

Table 2. The information of the participants in technology and management courses 

Return  
Questionnaire 

Effective 
Questionnaire 

Effective 
Return Rate 

User Information 

Sex Experience 

Technology courses 

50 36 72% 

Male 18 
Less than 1 year 31 

1－2 years 3 

Female 18 2－3 years 2 

More than 3 years 0 
Management courses 

26 24 92% 

Male 17 
Less than 1 year 2 

1－2 years 16 

Female 7 2－3 years 0 

More than 3 years 8 



86 I-C. Wu and W.-S. Chen 

for evaluation. Finally, we selected courses offered in 2011 that belong to one of two 
types of courses—technology or management courses. In technology courses, we 
chose Java 1 and Java 2 as our investigative objects. In management courses,  
we chose “Special Topic on MIS” and “Knowledge Management” as our investigative 
objects. We adopted some rules to select the two types of courses. For technology 
courses, we selected programming-based courses because they are more 
individualistic in nature. For management courses, we selected the courses that had 
team work, which can stimulate knowledge sharing and collaborative activities. The 
number of returned questionnaires, effective questionnaires and related information 
for two types of courses are shown in Table 2. 

4.2 Determining Evaluation Dimensions, Criteria, and Ranking Practices 

We asked the participants to make pair-wise comparison estimation that compares the 
importance of every criterion. The questionnaire sample is shown in Figure 1.The 
participants check the boxes by importance. After we retrieved the completed 
questionnaires, we constructed a pair-wise comparison matrix and obtained the 
consistence index to ensure the consistency of the questionnaires. The data will show 
the importance of each dimension and criterion, i.e., weight; the greater the weight, 
the more important the dimension or criterion. 

We chose five practices of iCan (homework, discussion board, material download, 
chat room and learning index) and adopted the fuzzy linguistic approach introduced in 
Section 2.2 to obtain the estimative score of each practice. The score represents the 
degree of each practice supporting each criterion. The five practices and statements 
were shown in Table 3. Based on the result of the previous questionnaire, we can get 
the score of each criterion, and understand participants’ viewpoints of every criterion. 

 
AHP Questionnaire Sample 

1. Please rank the importance of the three dimensions at first. 

 
 
 

 

 

2. Please make pair-wise comparisons 

 
Absolute Very-strong Strong Moderate Eqivalent Moderate Strong Very-strong Absolute 

 
9：1 8：1 7：1 6：1 5：1 4：1 3：1 2：1 1：1 1：2 1：3 1：4 1：5 1：6 1：7 1：8 1：9 

IL            G 

IL            LP 

G            LP 
 

☆________Individual learning (IL for short) 

☆________Group sharing (G for short) 

☆________Learning performance (LP for short) 

Fig. 1. The AHP questionnaire sample 
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Table 3. The evaluation practices of iCan learning platform 

Practice Statement 

Homework 
Deliver homework: Students can upload their homework before the deadline. 

Homework observation: Students can inspect and learn from each other’s homework. 

Discussion 

board 
Students and teachers can communicate with each other on the discussion board. 

Material 

download 
Students can download the course material. 

Chat room Students can communicate just-in-time in chat room.

Learning 

index 

It shows the learning history on the platform, including the log-in times, the summary of 

discussion and material download and the situation of the homework delivering. 

5 Evaluation Results  

5.1 Determining Evaluation Criteria Weight: Results and Discussions 

The following section will show and describe the evaluation results.  

Discussion of Evaluation the Weight of Dimensions: We used the data collected to 
calculate the weight of the three dimensions of evaluation the effectiveness of the 
platform, as shown in Table 4. For technology courses, the most important dimension 
is individual learning (C1). That is, they think obtaining the ability and learning by 
themselves from the iCan learning platform is the most important dimension in 
technology courses. For management courses, the most important dimension is group 
sharing (C2). Thus, they emphasize the knowledge or skill sharing in team work and 
expect that the learning contents and processes can be enriched by group sharing from 
the platform. 

Discussion of Evaluation the Weight of Criterions: Table 5 shows the criteria with 
the associated weights of the two types of courses. For technology courses, 
information use (C12) and independent learning (C11) are the most two important 
criteria. The results show that users expect to gain the ability to apply the knowledge 
learned from the platform, and to acquire that knowledge successfully by themselves. 
In addition, they think enhancing learning attitude (C23), and collaboration (C24) are 
not very important in technology courses. For management courses, knowledge 
sharing (C22) and learning support (C21) are the most important criteria. Users expect 
they can share information and knowledge within the learning group in the platform, 
and gain the ability to apply the knowledge learned from the platform. In addition, 
they think obtaining a sense of achievement (C34) by resolving problems from the 
learning platform and improving participation (C22) in team projects are not very 
important  
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Table 4. The weight of each dimension of four courses for the evaluating e-learning platform 

 Dimensions Technology courses Management courses 
C1 Individual learning 0.46(1) 0.35(2) 
C2 Group sharing 0.20(3) 0.36(1) 
C3 Learning performance 0.34(2) 0.29(3) 

Table 5. The weight of each criterion of four courses for evaluating e-learning platform 

 Criteria Technology courses Management courses 

C11 Independent learning 0.144(2) 0.088(7) 
C12 Information use 0.145(1) 0.110(3) 
C13 Finding the answers to questions 0.115(4) 0.091(5) 
C14 Exploring new issues 0.055(9) 0.063(8) 
C21 Learning support 0.084(5) 0.113(2) 
C22 Knowledge sharing 0.051(10) 0.121(1) 
C23 Enhancing learning attitude 0.029(12) 0.045(10) 
C24 Collaboration 0.038(11) 0.080(11) 
C31 Efficiency 0.126(3) 0.098(4) 
C32 Learning achievement 0.068(7) 0.089(6) 
C33 Completeness of learning process 0.077(6) 0.052(9) 
C34 Sense of accomplishment 0.068(7) 0.050(12) 

Note: * The numbers in ( ) mean the order of each course. 

criteria in management courses. Interestingly, users regard collaboration is not an 
important criteria for two types of courses. It indicates it is not effective to improve 
the participation in team project via the e-learning platform. 

5.2 Rank Practices in E-Learning Platforms by Fuzzy Scores 

Herein, we combined the crisp rating of each dimension or criterion (i.e., perception of 
usage experiences) with the associated weight (i.e., perception of importance) to 
calculate the fuzzy score for ranking practices in E-learning platforms. The crisp rating 
is derived from the fuzzy linguistic rating according to the COA method in Section 2.2.  

Technology Courses. Based on the previous results, information use (C12) and 
independent learning (C11) are the most two important criteria for technology courses. 
Table 6 shows that the practices of downloading materials and homework support 
these two criteria. Notably, homework, discussion boards, and downloading materials 
are practices that all enhance learning support (C21). On average, downloading 
materials performed best in each category. Moreover, we found that the scores of the 
chat room and learning index practices were not high, which might be the case 
because students seldom use them in technology courses. Interestingly, the criteria of 
finding the answers to questions (C13) and learning achievement (C32) were not ranked 
in the top 3 criteria supporting each practice. This indicates that the platform lacks a 
function to help participants discover answers to existing questions.  

Management Courses. Knowledge sharing (C22) and learning support (C21) are the 
most two important criteria for management courses. Table 6 shows that the practices 
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of downloading materials and using discussion boards support these two criteria. On 
average, downloading materials performed best in each category. Notably, we found 
that the score of the chat room practice is lower than other practices. According to our 
preliminary observations, users seldom use the function; this may due to its low 
quality. Finally, only the criterion finding the answers to questions (C13) was not 
ranked in the top 3 criteria supporting each practice. 

Table 6. Combining fuzzy scores to rank practices (technology and management courses) 

 C11 C12 C13 C14 C21 C22 C23 C24 C31 C32 C33 C34 

Technology courses 

Homework 69.6 
71.4 
(2) 

67.5 61.4 
72.4
(1) 

71.2
(3) 

63.2 68.1 71.2 70.3 69.2 67.8 

Discussion 
board 

60.7 63.4 68.6 66.4 
73.1
(1) 

70.8
(2) 

64.2 64.7 
70.8
(3) 

67.9 66.7 61.0 

Material 
download 

82.0
(3) 

82.7 
(2) 

79.6 70.4 83.3
(1) 

73.5 64.0 66.0 80.7 74.8 79.5 68.1 

Chat room 45.0 43.2 43.0 
47.4
(3) 

46.1 
46.3
(4) 

49.1
(2) 

52.2
(1) 

45.1 44.7 45.2 44.3 

Learning 
index 

59.2
(3) 

56.3 56.3 56.0 58.5 53.1 53.0 55.2 54.4 54.3 
59.7 
(1) 

59.3 
(2) 

Management courses 

Homework 78.6 82.0 79.7 79.2 71.5 84.6
(2) 73.9 81.1 82.3

(3)
87.7
(1) 80.6 79.9 

Discussion 
board 

74.2 79.2 82.4 83.8
(2) 80.9 86.0

(1) 77.7 82.6
(3) 81.2 82.2 79.3 76.7 

Material 
download 

86.6
(3) 

87.3 
(1) 84.9 80.4 87.1

(2) 85.1 72.7 72.2 83.7 80.9 85.5 69.6 

Chat room 57.1 57.8 56.3 54.2 58.7 60.4
(3)

62.1
(1) 58.6 62.0

(2) 55.7 57.8 53.1 
Learning 
index 

71.8 64.3 64.9 60.8 65.3 65.8 73.3
(2) 60.3 71.5 62.5 72.2 

(3) 
73.4 
(1) 

6 Conclusion and the Future Work  

We have several interesting findings and their implications from the survey results of 
this research. Basically, different types of courses need different kinds of practices to 
achieve the goals of the course. For example, for technology-based courses, learning 
performance is the most important dimension, and group sharing is the most 
important dimension for management courses. In addition, our preliminary results 
show that the iCan platform cannot satisfy the needs of the type of management 
course. Furthermore, students think information use is very important in technology 
courses. Thus, teachers should refer the results to refine the courses and to help 
students achieve the object of information usage much easier by using the e-learning 
platform. We expect that our empirical evaluation results will provide teachers with 
suggestions and guidelines for using the e-learning platform effectively to facilitate 
their teaching activities, and promote students’ learning efficiency and satisfaction. 
Ćukušić et al. (2010)[3] pointed out that a clear link exists between planning and 
controlling of the e-learning process and its learning outcomes. Accordingly, we will 
consider how to refine the usage condition of each function in the e-learning platform 
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to help teachers achieve their teaching goals and assist students to attain the learning 
outcomes they expect. In the future, we expect to extend the types of courses to 
understand of the effectiveness of the practices in the e-learning platform for different 
kinds of courses. We also continue using an auxiliary questionnaire to understand the 
users’ using experiences of the e-learning platform to assist us have a further 
investigation.  
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Abstract. This paper discusses the conceptual design of Digital Learning 
Ecosystems, which, as we argue, are becoming the foundation of next-
generation Technology-Enhanced Learning systems (TEL systems). We 
illustrate our argument by a case study on design and development of a Dippler 
ecosystem. First, the framework for identifying the generations of TEL systems 
is described and expectations towards next generation of TEL systems are 
drawn from the literature review. After that, the dialectics of ongoing 
mainstream discourse (LMS vs PLE) is analysed and platform for reaching the 
synthesis is drawn. As we argue, the next-generation TEL systems are better 
understood if not referred as “learning environments”, but rather as Digital 
Learning Ecosystems. Finally, process and results of a design-based research on 
Digital Learning Ecosystem called Dippler is described and discussed. 

Keywords: learning environment, socio-technical transition, digital learning 
ecosystem, design-based research. 

1 Socio-Technical Transitions and Software System 
Generations 

In the scope of this study, we refer to various types of software application with 
educational purpose as Technology-Enhanced Learning systems (TEL systems). We 
are focusing at major shifts in technological platforms of TEL systems across the last 
50 years, but also in the ways teachers and students have been using them. As we are 
interested not only in the structure and design of learning-related software systems, 
but also their implementation patterns, we decided to set a wider perspective on TEL 
system as a complex socio-technical system, involving various political, economical, 
academic and technological aspects. 

There is a solid academic foundation for studying socio-technical transitions, 
starting from Schumpeter [1] who interpreted technological discontinuities as creative 
destruction, which is a natural part of multi-dimensional innovation process involving 
changes in products, production processes, markets, supplies and organisations. 
Christensen [2] has shown that evolution within a technology generation is taking the 
form of a S-shape curve (see Fig. 1). Ansari & Garud [3] have used Christensen’s 
approach to explore inter-generational transitions in the context of mobile service 
generations, where changes in transmission speed within a mobile service generation 
took a form of S-shape curve. 
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Our aim is to provide a justification and a new conceptual framework for next-
generation TEL system so it could be coherent with digital ecosystems approach. 

2 Identifying the Generations of TEL Systems 

Some of the key concepts in the domain ontology of Technology-Enhanced Learning 
(e.g. Virtual Learning Environment, Learning System, e-learning platform, 
educational software) are not defined by the TEL community in a consistent and 
consensus-based manner. The reason for this peculiarity could be that TEL domain is 
not yet mature, or, due to its inter-disciplinary character, it is open to discourses and 
vocabularies which are taken over from other domains. 

In this paper, we tried to establish a sound system of concepts, which is coherent 
with both existing TEL practices and theories, as well as with our proposed 
framework of digital learning ecosystems. Venn diagram on the Figure 3 below 
illustrates the proposed set of concepts for domain ontology of TEL systems. 

 

Fig. 3. Inter-relation of key concepts in the domain of TEL systems 

First, TEL systems are either offline or online learning systems. Offline learning 
systems (e.g. desktop software used for learning and teaching, drill programs, 
multimedia textbooks on CD-s) can be seen as the first generation of TEL systems. 
The second generation of TEL systems (Virtual Learning Environments, VLE) 
appeared with the emergence of WWW and online learning systems. Virtual Learning 
Environment is defined as “a software system that combines a number of different 
tools that are used to systematically deliver content online and facilitate the learning 
experience around that content” [9]. The most prominent type of VLE are Learning 
Management Systems (LMS; can be also called Course Management Systems), which 
became the mainstream among second-generation TEL systems. LMS is defined as “a 
wide range of systems that organise and provide access to online learning services for 
students, teachers, and administrators” [10]. In parallel with LMS, Learning Object 
Repositories (LOR) appeared as the content was separated from the software and 
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made reusable. Some LMSs also include a built-in LOR, thus a slight overlap on  
Fig. 3. We argue that the rise of Personal Learning Environments (PLE) was scaling 
up since 2008 as a form of democratic reaction and dialectic anti-thesis against closed 
and rigid nature of LMS. PLE is still a kind of VLE, but it is not (in most cases) 
especially designed for educational purposes and did not become a next-generation 
TEL system in itself, as it was argued by Mott [7]. A blog-based PLE causes some 
usability and privacy issues and together with growing tension between PLE and 
LMS, these two factors are creating a fruitful ground for the new generation of TEL 
systems: Digital Learning Ecosystems (DLE). Uden et al [11] have defined DLE as an 
integrated system of mutually connected/interacting digital species and their 
environment. However, their definition does not specify, which entities are interpreted 
as “biotic” (evolving, active) part of DLE and which parts are seen as “abiotic” 
environmental factors. To address this issue, we define DLE as an adaptive socio-
technical system consisting of mutually interacting digital species (tools, services, 
content used in learning process) and communities of users (learners, facilitators, 
experts) together with their social, economical and cultural environment.  While the 
second generation of TEL systems interpreted software systems as an environment 
where learners and teachers interacted with each other as well as with learning 
resources, we propose to turn the roles upside down for DLE. In DLE, the symbiotic 
“species” or “organisms” are various interacting software tools and services along 
with their user and developer communities, while social, economical and cultural 
context plays the role of the “environment” for them. This is a change of paradigm, 
which will help us better understand, analyse and design the future tools and services 
to enhance learning. Table 1 below depicts generation changes in TEL systems in four 
dimensions: software architecture, pedagogical foundation, content management, 
dominant affordances. 

Table 1. Dimensions for distinguishing inter-generational differences of TEL systems 

Dimension 1st generation 2nd generation 3rd generation 
Software architecture Desktop software Single-server 

monolithic system 
Cloud architecture, 
mobile clients 

Pedagogical 
foundation 

Stimulus-response-
reinforcement 

Pedagogical neutrality Social constructivism, 
connectivism 

Content management Content was integrated Separated from 
software, re-usable 

Open, web-based, 
embeddable 

Dominant affordances Presentation, drill, test Presentation, 
assignments, 
discussions 

Reflection, sharing, 
remixing, tagging 

Geels [12] proposes a Multi-Level Perspective (MLP) as an analytic framework for 
studying changes in socio-technical systems on three levels of aggregation: macro 
(socio-technical landscape), meso (technological regime or paradigm) and micro 
(niches: spaces of experimentation, protected from market pressure), see Fig.4 below. 
Radical innovation happens mainly on the micro level, in niches appearing outside of 
dominant technological paradigm, as a result of changes in macro-level landscape and 
influencing through dynamic interplay the meso-level technological regime. MLP 
suits well to analyse also the ongoing generation change in TEL systems. Current 
technological regime in TEL is clearly associated with the dominance of LMS, radical 
innovation happens in niches emerged on the Web 2.0 landscape, where increasing  
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propose a research-based design approach that sees final software prototype as 
hypothesis — potential solutions to the design challenges defined during the process. 
When designing Dippler as a set of software products we have followed the phases of 
research-based design process, which will be followed by design-based research 
interventions using the Dippler prototype as hypothesis. 

The first phase (contextual inquiry) aimed to define the context and preliminary 
design challenges. The context of this study was blended learning and fully online 
courses in higher and vocational education. The design challenge was to combine the 
strengths of PLE and LMS approaches into a next generation online learning system. 
In the contextual inquiry phase we have conducted a number of studies on using 
weblogs and other social media tools in formal higher education courses [17, 18]. 
These studies have indicated that there is a need for a more structured online learning 
system that would (1) allow learners to continue using social media tools while (2) 
making it easier to follow and coordinate learning activities for the facilitator and (3) 
to manage and support the system at the institutional level. The contextual inquiry 
phase involved also trying out alternative approaches for managing blog-based 
courses. We developed two software prototypes for different course settings. LePress 
is a WordPress plugin that allows create courses and to manage course assignments 
[19]. EduFeedr is an aggregator for blog-based courses that doesn’t require any plugin 
in a learner blog [20]. These prototypes helped us to refine the final requirements for 
Dippler. 

The second phase of research-based design process is participatory design where 
important stakeholders are involved in the design process. Here we combined 
participatory, pedagogy-driven design with scenario-based design [21]. We prepared 
four scenarios that described typical use cases of Dippler: (1) facilitator sets up a 
course, (2) learner sets up a weblog and enrolls to the course, (3) submitting 
assignments and giving feedback, and (4) moving Dippler blog to another university. 
These scenarios were evaluated in a participatory design session involving 4 lecturers 
and students who had previous experience with various online learning environments.  

The next phase entailed product design, aiming to define the use cases and basic 
interaction with the system. In that phase we wrote agile user stories [22] that were 
negotiated and prioritized in a web-based software project management tool Trac1. 
Various interaction design methods such as paper prototyping [23] and card sorting 
were used to design the user interface for Dippler. 

We are currently in the final phase of research-based design process. We have 
produced a functional software product as hypothesis and completed pilot-testing it 
during four months in two MA-level courses. Feedback from these pilot courses will 
be used to evaluate the design decisions. Real data from actual use will help to refine 
the user interface details and to develop the next version of the Dippler. 

4 Context of and Requirements for Dippler Project 

In order to promote and develop e-learning nationwide, two consortia have been 
established under the lead of Estonian IT Foundation: Estonian e-University and 

                                                           
1 http://trac.htk.tlu.ee/iva2 
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Estonian e-Vocational School. One example of joint efforts was that instead of 
acquiring by each university separately an institutional WebCT/BlackBoard licence, a 
country licence was bought for a central LMS server. Similarly, a number of 
centralised e-learning services (LOR, video-hub) were implemented or developed, 
including a next-generation TEL system called Dippler. Initially the following general 
requirements for Dippler were specified, as a result of a literature review and 
participatory design session: 

• Use of Semantic Web and Web 2.0 technologies (RSS, folksonomies, web 
services, widgets, embedding, semantic annotation, ontologies).  

• Modularity and open source code (GNU LGPL or BSD license), which would 
allow community based development. 

• Different levels of use: suitable for both beginners and advanced users. 
• Compatible with learning technology standards and specifications (LOM, QTI, 

SCORM, LD, Common Cartridge etc). 
• Interoperability with other TEL tools (blogs, wikis, repositories). 
• Support for Single Sign-on and authentication with OpenID and ID card. 
• Multilingual and easily localized. 
• Possibility to add individual tools and services, personalize the look and feel. 
• Possibility to apply different business models. 
• Powerful Learning Analytics possibilities. 
• Compliance to general software requirements: scalable, secure, well-

documented, adaptable, easy installation and administration. 

Based on these requirements, the iterative design process started in 2010 and software 
was ready to be implemented in two pilot courses in spring term 2012.  

5 Software Implementation 

Dippler is implemented as a set of distributed online tools and services, not as a 
monolithic server software. Technical implementation of Dippler consists of three 
core components: 

• Back-Office Service (BOS): a Java-based middleware application together with 
SOAP Web services and MySQL database that is used for storing data and 
communicating with other components of Dippler ecosystem,  

• Dippler Administrator (DiA): a PHP application with institutional interface and 
structures (e.g. departments, curricula, domain ontologies) for setting up, managing 
and evaluating courses and conducting powerful learning analytics,  

• Dippler Plugin for WordPress (DiP): which turn learners’ blogs into enhanced 
PLEs, which communicate with BOS in order to enroll to courses, receive 
assignments and submit homework. Student can disconnect her blog from home 
institution, but all artefacts created and received during the course will remain in 
her Personal Learning Environment. The same blog can later be re-connected with 
DiA of any other university or school using Dippler. 
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These three core components form the heart of a larger digital learning ecosystem, 
where learners use their personal WordPress blogs, learning resources are stored in 
various Web 2.0 environments (SlideShare, YouTube, Issuu) and various social media 
tools can be connected with Dippler (via RSS or iFrame widgets). Dippler is also able 
to re-use learning objects created and/or hosted by other learning technology tools: 
our self-developed test authoring tool Questr, Learning Object authoring tool LeMill, 
and Learning Object Repository Waramu. An iPhone/iPad client for Dippler has also 
been developed.  

 

Fig. 5. Conceptual design of Dippler ecosystem 

DiA acts as a catalogue of online courses and facilitators interface for managing a 
course. Course page is divided into 9 sections (see Fig. 5). Course feed page displays 
recent announcements, assignments and activity stream of the course. Learning 
outcomes section allows facilitator to specify learning outcomes that can be later 
attached to assignments, evidences in learner portfolio and other relevant objects. In 
the assignments section it is currently possible to create six types of tasks (free post, 
pre-structured post, file upload, self-test, test, group task, embedded widget), more 
types will be implemented in the future. In order to guide facilitators to use web-based 
open educational resources it is not possible to upload learning resources as files, 
learning resources can be only added as links or embeds. Dippler is able to retrieve 
learning resource metadata from YouTube or Slideshare based on URL of a resource 
and display the embedded resource. Both assignments and learning resources can  
be annotated with domain ontology concepts, which connect them to specific learning 
outcomes and are allowing more meaningful learning analytics.  

Learners will use their WordPress blogs as personal learning portfolios. In order to 
connect their blog to BOS service they need to activate Dippler plugin (DiP) for 
WordPress. The plugin extends the blog’s user interface with some new pages and 
widgets: course feed, assignments, learning resources, etc. Learners submit their 
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responses to assignments as blog posts that will be copied to BOS and connected with 
a selected learning outcome as well as some concepts from domain ontology. Dippler 
plugin allows the facilitator to keep her feedback and grades private. Otherwise 
learners have full control over their blogs: they can change its outlook, add sidebar 
widgets, plugins, pages, blogroll etc.  

Dippler is open-source software, distributed under Apache 2.0 license. The source 
code of Dippler can be downloaded from http://trac.htk.tlu.ee/iva2.  

6 Conclusion and Future Research 

This paper proposed a conceptual framework for next-generation TEL systems - Digital 
Learning Ecosystems, along with an illustrative case study on designing and developing 
the Dippler platform. The case study followed the participatory design-based research 
methodology, resulting with an innovative ecosystem of open-source tools and open 
learning resources, which is designed to combine the strengths of blog-based Personal 
Learning Environments with that of traditional Learning Management Systems.  

In the next phase of our design-based research, we are planning to expand and 
cultivate the digital learning ecosystem of Dippler by integrating or associating it with 
new learning tools (e.g. concept mapping tool CMapTools, Knowledge Building tool 
FLE4, Twitter, Wookie widget server) and training or inviting the new groups of 
users, communities, educational institutions to populate the system with activities. As 
all activities in Dippler ecosystem leave semantically rich traces to BOS database, we 
foresee it as a new powerful tool for new type of learning analytics in Digital 
Learning Ecosystems.  
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Abstract. In this article, we introduce the concept of learning analytics in  
the context of TUT Circle, a social media enhanced web service for learning in 
use at Tampere University of Technology. Through three case studies, we apply 
the methods of learning analytics for insight into the bursty nature of learning 
activities, procrastination, peer learning, and co-operation between two 
academic tribes. We found learning analytics useful in providing information to 
improve the pedagogical practices of online courses, as well as the quality of 
web-based learning in general. 

Keywords: Learning Analytics, SNA, Social Media in Learning. 

1 Introduction 

In recent years, social media enhanced learning environments have been a topic of 
increasing interest, most importantly because they have been seen to promote peer 
learning by enhancing communication and collaboration within the student 
community. [1-5] Peer learning includes a selection of learning activities that are 
mutually beneficial and involve the sharing of knowledge, ideas, and experiences 
among participants. [6] The use of social media enhanced learning environments can 
facilitate peer learning by providing collaborative learning tools, and supporting 
information sharing and distribution of materials. [1-4] However, the effectiveness of 
the instructions and the learning interventions designed for peer learning is 
challenging to evaluate. [4],[5],[7] The question is, how do we determine whether, for 
example, the use of discussion activities has enhanced student participation in the 
course, or whether the use of group work truly promotes interaction and collaboration 
between students? [4-5] 

A traditional approach for collecting information to evaluate student activity and 
interaction is to use evaluation surveys at the end of the course. However, these 
surveys only usually provide limited information for improving teaching or enhancing 
peer learning. Problems with the traditional approach include: the limited quantity of 
information collected, and the potentially large delay between the moment of 
answering the evaluation survey and the actualisation of the interventions, which may 
debase the quality of self-reported information. [7]  
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The use of web-based learning environments provides an opportunity to collect 
rich data on students’ communicative, collaborative, and participative actions 
throughout courses. However, simple participation statistics may be a poor indicator 
of student interaction and collaboration if considered alone. [4] The collected data 
analysed using sophisticated methods can provide useful information on the process 
of carrying out assignments, communication with other students using forums and 
private messages, favoured learning materials, and the evolution of the students’ 
online community. [7]  

Hypermedia Laboratory at Tampere University of Technology has conducted 
development projects over several years in order to design and implement a social 
media enhanced web service TUT Circle for supporting studying and teaching. The 
development and research of methods of visualisation and analysis of log data for 
pedagogical purposes has been a significant part of development projects of TUT 
Circle. The aim of this article is to describe our recent development work related to 
learning analytics by presenting three teaching experiments. The objectives of these 
experiments were to: 1) find out if the analysis and visualisations of log data provide 
useful information for improving pedagogical practices of online courses, and 2) 
collect valuable information for developing tools of learning analytics.  

This study is part of a Finnish national project called Campus Conexus, which is 
being carried out from 2009 to 2013, and is financed by the European Social Fund. Five 
Finnish universities are participating in the project with an aim to study how students 
engage in university studies, for example by enriching learning experiences and 
enhancing students’ personal, intellectual, collegial, and professional development. [8] 

2 Learning Analytics 

Learning analytics is a relatively new field of science with many definitions [9]. 
Buckingham Shum and Ferguson [10] state that the background of learning analytics 
is in web analytics and business intelligence, and that learning analytics may be 
understood as the use of tools to measure and advance learning and teaching. Siemens 
[11] defines learning analytics as “use of intelligent data, learner produced data, and 
analysis model to discover information and social connections and to predict and 
advice on learning”. We see learning analytics more as a process than a set of tools, 
and approach the definition from the business intelligence viewpoint. 

Business and Competitive Intelligence (BCI) is the process in which organisations 
gather systematically actionable information about competitors and the competitive 
environment, and ideally apply it to their planning processes and decision making, in 
order to improve their enterprise’s performance and gain insight into externally 
motivated change, future developments, and their implications to the organisation 
[12-13]. Following the BCI definition, we define learning analytics as a process or 
activity in which data on teaching and learning environments is systematically 
gathered, processed, analysed, and evaluated to support decision making, and to gain 
insights on teaching and learning. 

In this article, we approach the learning analytics process from the data-driven 
information visualisation point of view, in which data is collected and visualised to 
amplify users’ cognition through expressive, often interactive views (cf. [14]). 
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Visualisation has been a key element of social network analysis and its precursor, 
sociometry, as a tool for exploring the structural configuration of communities, and in 
sharing the exploration findings to others [15]. While we do realise network 
visualisations are not enough for learning analytics per se, we see that they do provide 
a valuable viewpoint in terms of student activity.  

TUT Circle, the learning platform utilised during teaching experiments, provides a 
good environment for applying and further developing methods of: 1) applying social 
media in learning, and 2) learning analytics. TUT Circle is built on Drupal1, a content 
management framework. TUT Circle contains all the basic functionalities of a modern 
social media web service, including the possibility to publish several different types 
of content, e.g. wiki pages, blog posts, news items, and events. TUT Circle also 
promotes the networking, collaboration, and communications of small groups by 
allowing users to form friendships with each other, send private messages, chat, 
create, contribute, and comment on content, exchange opinions, and share resources 
within and between the groups. When compared to third-party social media platforms, 
a platform that is maintained by its developers enables collection of rich data as well 
as the development of new features on the basis of the findings. Many of the features 
in TUT Circle are developed by integrating and tailoring existing Drupal modules. 
However, development related to learning analytics has, for now, been done by 
implementing tailored scripts and batch processes for exporting data directly from 
TUT Circle database for further analysis. In addition, Google Analytics is used for 
support in basic Web analytics and benchmark data on TUT Circle usage. 

2.1 Case 1. Interaction between Academic Tribes 

In spring 2011, a cross-university course for students of two different disciplines was 
organised. During the course, 11 journalism and 5 hypermedia students worked 
together to design and implement a modern, journalistic online publication. The 
students were given the opportunity to experience a real-life development project, to 
learn how to create ideas and communicate to identify user needs, and establish 
requirements in a multidisciplinary environment similar to real-world design 
situations. The course met weekly and TUT Circle was used to support 
communication, collaboration, and information sharing. For example, the students 
reported their findings and solutions by writing blog messages or wiki pages that all 
students were able to edit. 

Students from different disciplines learn to do things in a way that is typical to 
their discipline, and use language and concepts they have learned through their study 
path, which may cause challenges in interaction between students from different 
disciplines. [16] [17] The objective of this study was to uncover if students used TUT 
Circle for collaboration. Do students from different disciplines collaborate, or do they 
work entirely within their own discipline? Log data of students’ reading and writing 
activity collected from TUT Circle was analysed and visualised to show interaction 
among students and content. [2]. 

                                                           
1  http://drupal.org 
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to freely choose the subject and the techniques for their personal development 
projects. PHP and CodeIgniter were the only technologies taught during the course in 
spring 2011. Students were encouraged to report on their projects in TUT Circle so 
other students could read the reports and learn from them. Students also had 
opportunities to learn through passive participation, i.e through observation by 
reading other students’ reports. [18] Thirty students reported a total of 137 feature 
implementations in TUT Circle. The reports were read 1189 times, excluding students 
reading their own reports. [1] 
 

 

Fig. 2. Network of students in Programming of Hypermedia in spring 2011 

We applied network analytics to reveal the peer learning patterns. The network in 
Figure 2 represents the 1-mode student-student network of students who read each 
others’ contents on different web-programming techniques. Connections between the 
students are created on the basis of report reading. In the network, the weight of  
the connection, visualised as edge width, is equal to the number of times a student had 
read a report by another student. The colour corresponds to the technique the student 
used in his/her exercises. The network is relatively dense (0.140). Top indegree 



106 A.-M. Tervakari et al. 

values, i.e. the number of connections pointing to a node [22], are between those 
using the same technologies; both PHP and alternative technologies are present. The 
connections between users applying different technologies also exist, but on a smaller 
scale. The visualisation shows that peer learning has occurred, and students have 
taken advantage of the opportunity to learn from other students using the same 
technology. With Gephi2, a visual analytical tool for network data, the analyst is also 
able to explore the peer learner network in detail, including particular analysis of the 
evolution of peer learner network. 

2.3 Case 3. Procrastination and Other Dynamics of Learning 

Success in online learning requires a high level of participation and good time 
management skills. Particularly in university students, the main reasons for failing or 
dropping out from an online course are lack of time coupled with procrastination, the 
tendency to postpone important tasks. High procrastinators communicate less with 
their peers because they participate less and later than other students. A high level of 
procrastination has a negative impact on learning and may lead to poor academic 
performance. [18], [19] 

In autumn 2011, Hypermedia Laboratory organised an online course for 35 
students. In order to pass the course, students were required to carry out a group 
project with an aim to evaluate the quality of web-based service, and to contribute 
weekly assignments by writing messages in a discussion forum. One of the aims of 
the study was to monitor and describe the activities of the students in order to 
examine the phenomenon of participation. [3] 

To reveal participation dynamics in a way that supports visual storytelling, a 
movie-like visualisation of user activities was created using Gource3, a software 
version control visualisation tool which creates animations on the evolution of 
collaboratively created artefacts. With Gource, a network (or more precisely a tree) of 
contribution outputs, not contributors, was visualised. The contributors appear in the 
visualisation as they act.  

Figure 3 presents two snapshots of the animation on student participation in their 
second weekly assignment that required them to write messages in the discussion 
forum (represented by dark gray). The other content shown in snapshots includes 
various course information and presentations of study groups. Comments written in 
TUT Circle discussions are represented as a tree structure under the related node. On 
the left side, a snapshot from Friday September 15th shows that some students had 
already submitted their assignments (See snapshot on the up). Most, however, 
submitted the exercise just before the deadline on Monday September 18th (See 
snapshot on the bottom). The visualisations show student participation occurred in 
bursts, and most of the activities took place around assignment deadlines throughout 
the entire course. [3] 
 

                                                           
2  https://gephi.org 
3  http://code.google.com/p/gource/ 
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3 Discussion and Conclusions 

Learning analytics can be understood as a process of gathering, processing, analysing, 
and evaluating systematic information about teaching, learning, and learning 
environments. [9-11] In 2011, Hypermedia Laboratory organised three teaching 
experiment with an aim to: 1) find out if the analysis and visualisations of log data 
provided useful information for improving pedagogical practices of online courses, 
and 2) collect valuable information for developing tools of learning analytics.  

In case 1, the analysis and visualisations of log data made the latent ties among 
students and contents visible, and offered the teacher possibilities to monitor the 
evolution of the interaction and collaboration among the students. If, for example,  
the students’ collaboration seems to develop slowly, strategic interventions may  
be needed to motivate and activate the students. The static representation of  
the network, like in case 2, provides information about students’ active and passive 
participation. The information may help the teacher identify active students whose 
reports are most read, or passive students who might have learning problems. In case 
3, the animated visualisation created with Gource demonstrates the phenomenon of 
procrastination very clearly. Visualisations of the evolution of student participation 
can help teachers identify students’ undesirable behaviour, and provide immediate 
guidance. 

As the results show, learning analytics provides possibilities to verify student 
interaction and collaboration activities, show latent ties among students and contents, 
and observe the evolution of student participation. While animated visualisations of 
the dynamics provides insight into social configurations and the means to share the 
findings with others, we propose using a more traditional timeline for visualising 
activity over time for insight into the evolution of participation. [21] 

For now, learning analytics have been applied in TUT Circle mainly to support 
research and the development of the platform. In the near future, we plan to take steps 
to fully cover the process of learning analytics by developing metrics and visual tools 
for students and teachers to use in TUT Circle. It’s important to understand that 
human analysis is an essential part of learning analytics, and the tools discussed in 
this paper are only one part of the entire learning analytics process. For teachers, these 
kinds of tools can provide valuable insight into student activity and participation, and 
thus help evaluate the quality of a course’s instructional design. The tools may also 
help students monitor and evaluate their performance processes and learning 
outcomes, and make strategic adjustments to improve their performance.  

While analysis and visualisations of log data can make the actions of students more 
identifiable, and provide valuable information and insight, human analysis is needed 
to attach the results to the specific context. For example, the insight of the teacher is 
needed to understand connections between students’ actions, and to plan the 
pedagogical interventions within the context of the course. Moreover, additional 
means are still needed to fully understand student behaviour. It is also important to 
realise that one crucial issue related to learning analytics is the privacy of personal 
information and the protection of students’ identities. It is important to control access 
to the data collected and analysis results. There is also a need to raise important 
ethical questions concerning what students need to know about the data collected and 
analysed, and how students really benefit from being hypermonitored. 
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Abstract. We specify the learning outcomes achieved through blog-based 
courses for students who have never experienced this type of course before. We 
also describe the main problems the students faced during the course, analyse 
the reasons for these problems and propose some scaffolding possibilities. The 
study relies on two consecutive presentations of the course “Intelligent 
Computer Use” in Tallinn University.  

Keywords: Blog-based course, learning outcomes, university studies. 

1 Introduction 

It is commonly accepted that contemporary competitive and sustainable society is a 
learning society where education extends far beyond formal education. Some authors 
even claim that more than 80% of competences which people use in their professional 
activities are acquired through informal learning [12]. Learning environments and 
learning patterns in informal learning are mostly quite different from those 
traditionally used in formal classroom-based learning: informal learning takes place 
mainly in social networks supported by different web-based tools.  Effective informal 
learning assumes the ability of learners to use suitable learning tools and to direct 
their learning in a chosen learning environment. Acquiring these skills and developing 
a culture of informal learning should certainly be included as tasks of formal 
education.  

More and more university teachers are using different social media tools in 
teaching: social networking tools for discussions, blogs and slide repositories for 
presentations, e-portfolios for assessment etc. However, the extent of using social 
media tools in different subject areas varies greatly. For example, portfolio based 
assessment that is relatively widely used in teacher training is used infrequently in 
informatics’ studies [1]. 

On the other hand, some critical questions can be asked. For example, how many 
of those teachers who extensively use social media tools in teaching are even asking 
themselves about the development of students’ skills for informal learning? Do the 
teaching methods that are used support lifelong learning skills?  Laurillard [2] has 
already stressed the need of using adequate teaching methods to keep pace with what 
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is needed in professional life. Not only are ICT-skills necessary, such as word-
processing, e-mailing, programming, using web browsers etc.; the learner should also 
be aware of how information and knowledge can shape their lives, their community, 
and the world around them [3]. This in turn assumes certain knowledge sharing and 
self-reflection skills. For a suitable tool for development of these skills, many authors 
suggest using blogs [4, 5]. Nevertheless, according to our experience, blog-based 
courses have not yet become established as a common practice at universities.  

This paper studies the problems of implementing blog-based courses in informatics 
in university undergraduate studies. The goal of this study is to find answers to the 
following questions:  

a) What competences does a blog-based course predominantly develop in a student?  

b) What are the main problems that students identify when using blogs for learning 
purposes?  

The findings are based on two consecutive case studies after conducting the course 
“Intelligent Computer Use” at Tallinn University.  

2 Using Blogs in Educational Settings 

During the first decade of the 21st century, universities started massive use of Moodle 
and Blackboard type of learning management systems. These systems were – and still 
are – institution-centred and accessible to authorized people only. The fact that 
students after graduation lost access to these systems erected a firm barrier between 
formal and informal learning. To overcome this, universities are opening up education 
to a wider audience by implementing personal learning environments that integrate 
blogs, e-Portfolios, and networking functionality [13].  

Some universities started to use blogs for supporting student-centred learning a 
number of years ago [6]. Compared to traditional classroom learning, blogs have 
many advantages: students can choose the time and place for discussions, interactivity 
supports peer-assessment and self-assessment; students can reflect on their studies as 
well as develop their own writing skills etc. [7]. The importance of reflection as part 
of the learning process has been emphasized for decades [8, 9]. Nevertheless, blogs 
are mainly used for self-reflection in educational sciences and medicine and not so 
much in ICT studies.  

On the other hand, previous studies about using blogs in teaching and learning 
have clearly shown that blog-based courses can be innovative, both for students and 
for facilitators. Study of Williams and Jacobs [18] indicated that using blogs offer for 
the support students’ autonomy and greater interaction with peers. Ebner and Maurer 
[19] have claimed that using blogs in higher education settings enhances learning and 
teaching process in multiple ways and makes learning more student-centered. 
However, a blog-based course per se is not necessarily effective: a suitable course 
design and implementation that releases the full potential of a blog-based course is 
needed. For example, a course design should promote activities that support self-
direction, sharing ideas, commenting, etc. [16, 17]. Luján-Mora & Juana-Espinosa 
[20] experienced in their study that there are some significant barriers in using blogs: 
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assessing student participation in the weblog is difficult as several indicators like 
group grading, individual posting, and quality of posts should be taken into account, 
using technology is restricted etc. Some students and teachers are reluctant to use 
blogs because they prefer more privacy in learning. Another concern is related with 
the hesitations of the public reflections process in weblogs by the facilitators [20] and 
students [20, 21]. Therefore, a blog-based course can be even more challenging for 
facilitators. Although the facilitators usually understand the potential of blog-based 
courses, they still have difficulties in making use of new opportunities in guiding 
discussions, monitoring students’ contributions, leading students to suitable learning 
resources in an open environment and providing feedback etc. [14, 15]. 

3 Methodology 

This study followed the case study methodology for data collection. Yin [11] has 
claimed: “a case study is an empirical enquiry that investigates a phenomenon within 
its real-life context”. For the case study we chose a blog-based free elective course 
“Intelligent Computer Use” that was open to the students of all specialties. The course 
was designed and implemented in 2010 and 2011 in the Institute of Informatics at 
Tallinn University. As a model of delivery, rotational team-teaching was used. 
Rotational team-teaching means that there are a number of teachers involved in 
teaching the course; they instruct classes separately and attend class only when 
teaching their particular topic [10].   The aim of the course was to support 
development of students’ knowledge and skills for using IT tools that support 
effective operation in an information society. The course curriculum included the 
following topics: 

• The information society and its members; 
• Composing and applying a personal learning environment; 
• Selection and installation of IT-tools; 
• Operating systems; 
• Managing a personal computer, preventing and solving possible problems; 
• Using mobile devices; 
• Computer security issues; 
• Web applications and their adoption; 
• Social networks; 
• Web-based collaboration tools; 
• Multimedia at home; 
• Digital photography; 
• Copyright, licenses, open educational resources 

The course had a separate blog that contained course materials and links to the 
personal course-related blogs of the students. Every week there was a 90-minute class 
on a specific topic followed by a one-week web-based study by the students. Students 
were expected to define their personal learning goals for the course in their personal 
course-related blogs, present a self-analysis and perform the following activities  
every week: 
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a) Elaborate, discuss and reflect on course materials on the topic; 
b) Perform practical assignments on the topic; 
c) Comment on peers’ blog posts. 

Students also had to select three topics during the semester and compose an essay on 
each of the selected topics. During the final stage of the course, groups of 3-4 students 
were formed for designing and presenting a course related project. The course ended 
with a double evaluation – textual and form-based. In the textual evaluation, the 
students had to assess different aspects of the course: the learning environment, topics 
of the course, tasks for home assignments, structure of the course, and identifying the 
problems they perceived. The evaluations were collected and analysed with the 
content analysis method.  

4 Results and Discussion 

Although exactly 32 students participated in the course in each year, none of them had 
previously experienced a blog-based course (almost all students were in the first 
semester of their university studies). This was a 4-credit course and therefore every 
student was expected to spend a total of 4x26 = 104 academic hours on the course. 
These were estimated to be divided as follows: 28 hours for classroom studies, 46 
hours for elaborating course materials and performing practical assignments, 24 hours 
for composing essays and 6 hours for completing the course project. The vast 
majority of the students gave the course an extremely positive rating – the average 
score on the scale 1 - 5 was 4.9.  

Based on the data collected from students’ blogs, discussions and completed course 
feedback questionnaires, the course contributed predominantly to the development of 
the following competences of the students: 

a) Improving written communication skills (composition of comprehensive texts) 

Because the students had to present the solutions of the practical assignments in their 
blogs, about half of the time was spent on text composition. In fact some students 
probably spent even more time on writing, judging by some comments such as “the 
amount of writing was not in accordance with the number of credits of the course and 
more credits should be provided”. On the other hand, although some students 
complained about the required amount of writing, the majority of blog posts were of 
very high quality (with the average score of 4.5 on the scale 1 - 5). One possible 
explanation for this high quality is that free accessibility to the blog posts motivated 
the students to put extra effort into elaboration and ‘fine-tuning’ of the texts.  

b) Acquaintance with the principles of self-directed and community-based 
learning 

The students were free to decide on the topics for essays and on the course project and 
they could manage their time, exchange information and discuss ideas etc. On the 
other hand, there were a few students who expected that the teachers should drive the 
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whole process including student-to-student communications: “it seemed that the goal 
of the tasks was just to make the students perform assignments, but not to encourage 
them to have discussions and learn from others or to work collaboratively” as one 
student commented.  

c) Gaining experience of systematic use of social media tools for learning 

In addition to the blogs which the whole course was based on, using certain other 
social media tools was necessary for performing home assignments as well – course 
aggregator EduFeedr, viewing slides from Slideshare.net etc. The students considered 
“blogging” a very efficient tool. One said: “updating the blog as part of the course 
assignments was new and interesting and I’d be glad if other courses would use the 
same approach”. Another added: “I got the blogging experience that I never had”. 
Another opinion: “I have never been a blogger, but now I know what a blog is and 
what can I do with it”. One student said: “the most exciting thing about the course 
was blogging”. 

d) Blog-based learning enhanced the learning skills of the students and 
contributed to their knowledge and skills on the topics of the course 

The feedback from students proved that the course led them to a different learning 
style. One student said: “I liked the structure of the course and that I had to perform 
individual tasks and analyse this process; it made me think more thoroughly”. 
Another added: “It was good that we used blogs for assignments; therefore I 
discovered a lot of new solutions and tools for my everyday practices”. An additional 
opinion: “Although I don’t enjoy writing, these reflective tasks influenced my learning 
a lot and lecture subjects became clearer to me”. Reading others’ blogs was 
considered important as well: “peers’ blogs provided me the possibility to see things 
from another angle and even more important – it developed my understanding of 
things”. Some students who were suspicious about using blogs at the beginning of the 
course did change their position later. One student said: “Using a blog for presenting 
tasks seemed pointless at the beginning of the course, but actually it was really an 
interesting solution – all the course-related content is in the same place and I have 
access to it everywhere”. Another student claimed at the beginning of the course: 
“blogging supports the individualism of learners”. At the end of the course he had a 
different opinion: “social networking tools might even be better tools than blogs but I 
learnt a lot about how information flows between blogs and bloggers, which is 
extremely important and needed”.  

Although the students assessed the whole course very positively, if we take into 
account the problems some students identified during the course, there are still some 
possibilities for further improvement in organizing the course. From the point of view 
of students, the main problems were the following: 

a) Uncertainty and fear of composing low quality texts 

Some students admitted that they did not like blogging – especially during the initial 
phase of the course – because of not having the necessary writing skills. “I don’t like 
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public reflections, because I am afraid I can’t produce texts without feeling 
embarrassment later”, explained one student. Another student added: “at first I did 
not like the idea of blogging because I am poor at writing, but by doing it repeatedly 
over weeks I started enjoying it“. How uncertain some students were in deciding on 
the quality of texts becomes evident from the comment of one student: “excellent blog 
posts from previous years could be presented for students as examples” (all blog posts 
of a previous year were freely available in the archive section). This indicates that 
providing some general guidelines for composing texts, as well examples of high 
quality blog posts would be useful. Stressing at the very beginning of the course that 
the focus in writing should be put on the content of the texts and not so much on the 
grammar, would most probably also lower the psychological barrier for some 
students. 

b) Technical skills for effective blogging were insufficient 

A few students experienced technical difficulties, mainly during the initial phase of 
the course. One student wrote: “At the beginning it was technically difficult to use a 
blog, but this was probably caused by lack of experience”. Another stated: “the 
Wordpress service is a totally poor blogging environment, I faced problems with 
every blog post that I tried to publish, text-editor is horrible and I was very upset at 
the beginning of the course”. A clear message is that the different features of 
blogging environments should be more thoroughly explained to the students at the 
very beginning of the course, accompanied with a number of practical exercises. 
Moreover, a dedicated section for discussing technical problems would be beneficial 
as well. 

c) Irregular feedback from the teachers 

Although the ten (10) teachers who were involved in the course were required to 
provide feedback to the students on a weekly basis, some of them did not do it 
properly or did not do it at all. This was clearly a non-motivating factor for students to 
present the tasks in time. One student said: “the only thing that I did not like about 
this course was the lack of feedback – I expected that every week a teacher would 
comment on my blog post and if that had happened, then I would have tried harder to 
present my assignments on time”. Another student complained in his blog: “For 
example currently I don’t know if my assignments are appropriate, because I have 
received no feedback”. The last comment is very important and reveals explicitly the 
importance of providing feedback to students.  

An additional problem came up during the study: how to motivate students to 
actively comment on each other’s blog posts. The students were interested in getting 
more feedback from their fellow students while being quite modest themselves in 
commenting. Here is an example of a students’ sentiment: “Currently the statistics 
concerning my blog indicate that there are many visitors but very few comments on 
my blog posts. I think that more discussions should take place, but I don’t know what 
carrot and stick should be given to students for doing it. Maybe the blog is not the 
right place for it? Maybe it would be even more efficient if teachers published the 
assignments in the course blog and students commented on them, instead of posting 
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comments to fellow students’ personal blogs?” Another student posed the question 
very explicitly: “how can we increase the traffic between peers’ blogs?” 

A lesson from this is that comments on peers’ blog posts could be taken into 
account when assessing the students. 

5 Conclusion 

A blog-based course offers opportunities to intensively develop some skills: 
communication skills, skills for self-directed and community-based learning and skills 
for applying social media tools in the learning process. The development of these 
skills is not always obvious in traditional classroom settings. 

On the other hand, a blog-based course is equally challenging for learners as well 
as for teachers, especially for those who have not experienced this type of course 
before. Special attention should be paid to the following aspects:  

(1) Explaining the features of blogging software and providing necessary technical 
assistance to both students and teachers,  

(2) Students should be given regular feedback; this keeps them motivated and 
encourages more systematic work,  

(3) Development of the culture of community-based learning assumes certain 
guidance on the part of the teachers: initiating discussions, providing examples and 
relevant web links, identifying and providing personal assistance to students not 
taking part in discussions etc.,  

(4) Incentives are necessary for motivating students to comment and give feedback 
on the blog posts of their peers; for example, by placing an obligation on each student 
to comment on the blog posts of a selected number of their peers. 
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Abstract. As students operate increasingly in digital environments populated 
by social media tools, they need to leverage them effectively to access online 
resources and stay connected to the physical environments which they inhabit. 
This paper reports on a practitioner research project to reconfigure a traditional 
Computer Information Systems (CIS) tutoring lab at a business university into 
the “CIS Sandbox.” The physical facility launched with an aligned online 
presence intended to engage students and contribute to their learning about CIS 
topics. The paper presents the rationale, design, and implementation of these 
collaborative tools, and their impact on the students’ and tutors’ educational 
experience. Qualitative analysis from interviews with Sandbox staff and 
quantitative analysis of data from a preliminary survey suggests that creatively 
drawing upon collaborative tools and methods enables the integration between 
physical and virtual spaces. 

Keywords: Social Media, Collaborative Learning, Learning Space,  
Socio-Technical Systems, Computer Lab. 

1 Introduction 

Digital students assume unlimited online resources [1], engage with social media, and 
learn through collaborative and informal settings [2] [3]. They tend to mix virtual 
with physical spaces and need creative spaces in order to develop their own 
innovative and technology skills. As today’s world requires reliance on social 
technologies and being connected to the Internet, it is important to for learning spaces 
to provide these online opportunities for connection to augment the physical spaces 
where students interact.  

The opportunity to renovate a university computer lab for the first time in over a 
decade into a collaborative learning space also presented an opportunity to build a 
supporting online presence based on social media and social networking tools. This 
paper describes how this virtual environment complements the newly renovated 
physical space. 

In researching the design of physical and virtual learning spaces, these questions 
guided this study: 
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• What strategies may be employed to transform a computer lab to a physical and 
virtual collaborative learning space? 

• How can social media and Web 2.0 collaboration tools create an online presence 
that will promote learning both within and outside a physical computer laboratory 
space?  

2 From a Physical to a Virtual Learning Space 

2.1 Rethinking Physical Learning Spaces 

Figure 1 shows the former lab prior to renovations. It is approximately 900 square 
feet, housed 36 desktop computers around the perimeter, and a long table at the center 
of the room. Networking equipment is mounted on the back wall. 

 

Fig. 1. Before the Renovation 

Rebranded as the CIS Learning and Technology Sandbox, the new facility marks a 
transition from the individualized computer lab where students face the walls, to an 
informal space where learning takes place around tables or in a lounge setting. In 
engineering, “a sandbox environment consists of a controlled set of resources for 
trying … new app[lication]s without the risk of damaging critical parts of the 
system.” [4] The new name promotes discovery, learning, and a sense of playfulness 
within a business context. The increasing number of students who own laptops, 
tablets, and other mobile devices [5] pointed to the need to provide more desk space 
and fewer desktop computers. The renovated facility, whose physical footprint did not 
increase, is shown in Figure 2.  

Students gather informally in an area with comfortable seating and a Google 
TV(1), engage in tutoring at tables where they can share their laptop screens on a 
large monitor (2), work together on diagrams on the SMART board (3), project 
screens on the SMART board or the back wall when giving informal demos(4),  
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Fig. 2. After the Renovation 

use networking equipment or one of twelve desktop computers with specialized 
software for CIS courses (5), and explore new technologies such as an early release of 
Windows 8 on a touch screen (6).  

This design recognizes suggestions from the Joint Information Systems Committee 
[6] which advises that physical learning spaces be flexible, to accommodate both 
current and evolving pedagogies; future-proof, to enable space to be re-allocated and 
reconfigured; bold, to look beyond tried and tested technologies and pedagogies; 
creative, to energize and inspire learners and tutors; supportive, to develop the 
potential of all learners; and enterprising, to make each space capable of supporting 
different purposes. Several of these traits were also found in recently redesigned 
physical learning spaces at Rutgers University [7], University of South Carolina [8], 
University of Missouri [9] and other American universities, but none of these spaces 
also launched with an accompanying virtual presence to promote learning.  

2.2 Creating a Virtual Presence with Social Media Tools 

The CIS Sandbox is staffed by 6 graduate and 12 undergraduate students, also called 
tutors or lab assistants, whose responsibilities bridge supporting both the physical and 
virtual learning spaces. In the physical space, they perform mentoring and tutoring, 
and monitor equipment. Extending their roles to support a virtual space, they blog 
regularly, create tutorial videos, and use web-based collaboration tools to support an 
internal knowledge base. 

The CIS Sandbox extends beyond an informal learning space located in the 
basement of a university classroom building; it lives online as an evolving ecosystem 
formed of several integrated social networking, social media and web-based 
collaboration tools. “Developing spaces where students can collaborate outside class 
provides support for an increased emphasis on teamwork, both in and outside higher 
education.” [10] Abedin studied social patterns in computer supported collaborative 
learning environments and found that non-task interactions take place in computer-
supported collaborative learning environments, often as the result of interacting with 
peers in an online social environment. [11] 
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least half of the students watched at least some of these videos. Staff also created 
videos of special events in the CIS Sandbox, and “how to” videos (such as how to 
hook up a laptop to an external monitor). All of these videos were embedded on the 
Sandbox blog and are available directly from the CIS Sandbox YouTube channel. 

4 Conclusion  

The CIS Sandbox has grown beyond a tutoring lab, to one where lab assistants and 
students can also explore their interests in technology in person and online. For 
students utilizing the services of the CIS Sandbox, learning occurred through  
in-person and online tutoring, and informally by reading the Sandbox blog, watching 
instructional videos, or attending extracurricular workshops.  

For the lab staff, learning occurred not only on course subject matter that they were 
faced with explaining to their peers, but also through their own interactions with 
social media tools that make up the Sandbox’s socio-technical infrastructure, and 
software applications and technologies that they investigated as part of special 
projects. 85% of the tutors surveyed commented that working in the CIS Sandbox 
enabled them to learn about IT trends and concepts beyond what is covered in their 
classes, and that they developed beneficial social media and technology skills that will 
help them in their future careers. 

The integrated use of social media, social networking, and web-based collaboration 
tools as part of the CIS Sandbox’s day-to-day operations provides opportunities for 
both lab staff and university students to interact with these applications, and prepares 
them to be productive contributors to the business world they are about to enter.  
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Abstract. This paper introduces a university course in which digital video 
composing was used as a study method. The aim of the course was to empower 
future teachers to use digital and multimodal literacy practices in their own 
teaching. Students in education, 13 in total, participated in the course on digital 
literacies. The course achievement was measured with the task in which 
students composed a video in small-groups. The students’ videos were 
supposed to convince a pedagogical target group about the usefulness of a 
teaching method or need for a reform. In the last meeting, student’s videos were 
watched and the contents of the videos were discussed. The experiences on 
composing a digital video were also shared. In the last meeting, the students 
answered to a questionnaire on their experiences on video composing. After the 
course the students wrote a self-evaluation about their own learning. This paper 
seeks to clarify students’ experiences on learning of multimodal literacy 
practices, ICT use and course content. Most of the students reported that they 
learned to create and interpret multimodal texts. New ICT-tools were also 
learned to use. The study showed that video composing can be used to study 
content knowledge at the university course. 

Keywords: digital literacy, digital video composing, multimodal literacy, 
teacher education. 

1 Introduction 

Future teachers and educational professionals are in an important position when it 
comes to developing pupils’ abilities to make meanings with different digital tools 
and educating digitally literate citizens. Paul Gilster [1, p. 1] was the first to introduce 
the term digital literacy by defining it as “the ability to understand and use 
information in multiple formats from a wide range of sources when it is presented via 
computers”. Later, for example, Martin and Grudziecki [2] have defined digital 
literacy as awareness, attitude and ability of individuals’ to use digital tools for 
utilizing digital sources, constructing knowledge, creating media expressions, and  
communicating with others in specific life situations. The sociocultural perspective on 
digital literacy emphasizes digital literacy as set of various social practices and prefers 
the use of the plural form “digital literacies” [3]. People engage in diverse digital 
meaning making practices, such as blogging, twittering, online discussion, to name a 
few.  Additionally, different types of digital texts will themselves take multiple forms 
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depending on the purpose of the text [3]. According to Gee [4] digital literacy 
practices are situational and socially constructed and therefore, they are best learned 
by participating in meaning-making activities in varying social contexts. 

In this article, we concentrate on one digital literacy practice, i.e., composing a 
digital video, in which purposeful multimodal digital literacies are focused. We will 
introduce a university course for educational students in which digital video 
composing was used as a study method. Arranging the course was motivated by the 
fact that teachers in Finland still use mainly printed texts and individually-oriented 
literacy methods [5]. We offered students an experience of the composition of a 
digital video in order to empower them to use multimodal literacy practices in their 
forthcoming work. This paper examines students’ learning experiences on engaging in 
multimodal literacy practices and using information and communication technology 
(ICT) as well as learning of the course content on digital literacies. In the present 
study examples are given of multimodal means that students used in their videos. 

2 Multimodal Literacy Practices 

Literacy and literacy education are undergoing many changes. On the Internet and 
other new media, knowledge is increasingly presented in multimodal forms [6]. Texts 
combine images, sounds, gestures, and textual elements in complex ways [7], [8]. 
Thus, people engage in diverse multimodal literacy practices in their free time and 
work life. This demands flexibility to move across different modes, genres, and 
discourses [9]. Bearne [6] argues that these changes influence even on that how 
people think. 

Kress [7] illustrates changes in meaning making practices with two shifts. For 
writers, the change means the shift from telling the world to showing the world. 
Writers can combine different modalities according to the situation and purpose of the 
text. They can make choices between different modalities and if necessary also 
transform knowledge from one modality to another. For readers, the change in 
meaning making practices means the shift from reading as an interpretation to reading 
as a design. In traditional texts, the reading order is more or less fixed whereas in 
multimodal texts readers have to choose in what order they proceed in the text. Thus, 
readers create their own reading paths. 

Composing multimodal texts, such as digital videos, comprise the following four 
aspects: materiality, framing, design, and production [10], [11]. Materiality refers to 
the materials and resources (e.g. images, music, concepts) that can be used to make 
meanings whereas framing refers to how different elements operate together and how 
they are connected. Design concerns how people use available resources and 
materials in order to create a representation. Finally, production refers to the creation 
of a final product (e.g. video, podcast) by using the tools needed.  

Recent changes in meaning making practices suggest that a wide spectrum of 
different kinds of texts should be used in classrooms. However, Luukka and her 
colleagues [12] found that Finnish teachers in mother tongue and foreign languages 
use digital texts quite seldom. Reasons for this might be that teachers see literacy in a 
quite narrow way or they do not feel themselves confident with digital tools [13]. 
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Earlier studies have shown that a lack of confidence on own abilities, i.e. low self-
efficacy, concerning technological skills is related to teachers’ low use of digital tools 
in their classroom [14], [15]. 

Experiences on digital video composing might lower future teachers’ threshold to 
use digital and multimodal literacy practices in their own teaching. Digital video 
composing provides teachers with opportunities to orchestrate visual, auditive, 
kinesthetic, and textual modes by applying computer software, such as Movie Maker 
or iMovie [13]. The aim of the present teaching experiment was both to offer 
knowledge on digital literacies and to provide learning experiences on digital video 
composing. We studied what kinds of learning experiences educational students had 
when they studied digital literacies with composing a video. 

3 Methods 

3.1 Participants 

The course concerning digital literacies was arranged in one Finnish faculty of 
Education. Students (n=13; 11 females and 2 males; 9 teacher students and 4 
educational students) who participated in the course, aged from 22 to 43. The course 
was taught by two teachers who also acted as researchers. 

3.2 Task 

The course achievement was measured with a task in which the students were asked 
to compose a digital video, five minutes in duration, in four small-groups with 2–4 
students. The students utilized Movie Maker -program in their video composing. They 
were asked to choose a teaching method or a reform concerning digital literacies and 
name a pedagogical target group for their video. The purpose of the video was to 
convince the target group about the usefulness of the teaching method or need for the 
reform. The students were also asked to include some pedagogical implications into 
their video. Students’ creativity was encouraged. 

3.3 Procedure 

The course consisted of four meetings that contained two lectures on digital literacies. 
In the beginning of the first lesson, the students answered to a questionnaire on their 
use of ICT. In the third meeting, the students prepared for video composing after 
which the student groups composed a traditional short essay as a theoretical 
background for their digital videos and composed their videos with Movie Maker. In 
the last meeting, all four videos were watched in the class after which the students 
discussed how their groups had created meanings in their videos. The students also 
evaluated how convincing the videos were in the point of view of the target group. 
Finally, students shared their experiences on learning of multimodal literacy practices. 
In the end of the last meeting the students answered to a questionnaire on their 
experiences of video composing. After the course the students wrote a self-evaluation 
about their learning and group work. 
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3.4 Data Sources and Data Analyses 

The data consisted of the classroom discussion arranged during the last meeting, 
digital videos (n = 3) composed by the groups, students’ self-evaluations (n = 11) and 
answers to the questionnaire on their ICT use and on their experiences of video 
composing (n = 12). The questions on students’ ICT use contained 19 Likert-scale 
items (a five point scale ranging from totally agree to totally disagree). The items 
concerned acquiring information, sharing information, and creating knowledge both 
in social networks and in public Internet. The questions on students’ experiences on 
video composing contained 17 Likert-scale items. The students were asked to 
compare video composing with writing a traditional essay (6 items) and to assess 
what kinds of digital and multimodal literacy practices they learned during the course 
(11 items).  

The duration of videos was about 5 minutes. The topics of the videos were: “Blogs 
should be used in the literacy class”; “Visual essay”; and “More ICTs to schools”. In 
order to provide examples of how students created meaning in their videos we utilized 
the framework of multiliteracy provided by The New London Group [8]. It provides a 
theoretical tool to consider different meaning making modes in multimodal texts. The 
framework presents the following modes of meaning: linguistic, visual, audio, 
gestural, and spatial modes. In the framework, multimodality represents the patterns 
of interconnections among these five modes. The framework also specifies some 
design elements for each of the modes that can be used to create meanings. For 
example, elements of audio design include music and sound effects. 

From the classroom discussion only those parts, that were relevant to this study 
(altogether 181 speech turns), were transcripted. From the classroom discussion and 
self-evaluations we selected examples that best described the students’ experiences on 
learning of multimodal literacy practices, ICT use and course content. 

The written consent to all data was sought from the students. One student did not 
sign the consent; therefore all data related to her was ignored, including the video of 
her group. 

4 Results 

4.1  ICT Use 

The students reported that they use ICT mainly for searching information and for 
social networking. They use ICT far less for creating knowledge. Only few students 
(3) told that they have used digital tools for editing or creating videos. The students 
also quite seldom share knowledge with others on the Internet. 

4.2 Students’ Digital Videos 

Table 1 provides some examples of how the students used different modes of meaning 
in their videos. The videos included photos, pictures, text, music, and sound effects. 
Students also acted in their videos (in two of them). The students combined different 
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modes of meaning in order to create meanings in a multimodal way. For example, in 
one video the students had combined linguistic and visual modes when they presented 
the advantages of blog writing. It was told in the video that blog writing provides 
opportunities for problem-based learning. The words “problem-based learning”, were 
illustrated with the photo of Rubick’s cube. Later in the same video, the narrator, who 
is sitting in the restaurant, argues: “Blogs can be used wherever”.  

Table 1. Examples of the use of different modes of meaning in students’ videos 

4.3 Experiences on Learning Multimodal Literacy Practices 

Most of the students (8/12) reported that they learned new multimodal means to create 
meanings. In Example 1, a student describes how her group combined visual and 
textual modes of meanings and pondered how these modes interact.  

Example 1. The text was always first. Then, the pictures gave some reasons for the 
text. It was a sort of dialogue between the text and picture. The purpose was to 
strengthen certain arguments. We stated a question at the beginning. Why? These 
kinds of short questions are those that one will pay attention to (classroom 
discussion).  

All students, except one, reported that they learned to interpret different modes of 
meaning during the course. The students told that they learned to see multimodal 
meanings during composing a digital video but also when they looked and interpreted 

Mode of meaning Examples 

Linguistic Anagram (HOT=Higher Order Thinking); catch words; the 
use of questions as  indicators of shifting the topic 

Visual Creating contrasts between two learning situations with colors 
(black-and-white vs. multicolored); visual metafora (Rubick’s 
cube indicating problem solving); a question mark in the 
middle of the photo to stimulate thinking; zooming to awake 
attention 

Audio Making contrasts with music (joyful rhythm music vs. 
frightening, electronic music out of tune); silent moments as 
an effect; music underling a textual message 

Gesture Enthusiastic look to pronounce the message; anguished face 
mediating difficulties in writing; a smiling teacher is assigning 
a visual writing task; an offering hand movement when 
introducing a new writing method 

Spatial Arranging elements according to their importance; letters 
coming one by one upon the screen 
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videos composed by other students. The following example from the classroom 
discussion shows how the students interpreted meanings. 

Example 2. 

Mira: Music varied according to the theme or topic. You paid attention to it. You 
noticed that now it (the theme) really changed. 

Anna: Time was left for thinking. I have seen a commercial like this where a 
similar kind of music was used in order stimulate people to think the very idea 
(classroom discussion). 

According to Sanders and Albers [11], composing a digital video offers opportunities 
to practice critical reading when students examine material choices, consider how 
materials are framed and designed, and how these decisions are realized and situated 
within the composer’s beliefs. In Example 3, a student ponders how different modes 
of meaning were combined for creating stereotypes in the video composed by another 
student group. 

Example 3. It was carried to extremes by using grayness when there was the boring 
teacher with a monotonous voice. Then there was a lovely, smiling teacher. And with 
these means the two stereotypes were created (classroom discussion). 

The students found discussions of each others’ videos useful. When other students 
analyzed the video they provided new perspectives even for the composers, as 
reported by one student in Example 4. 

Example 4. When we discussed the videos together others noticed ideas from your 
video that are new to you. Then you realized that so it is (laughing). You have not 
realized that you have thought quite narrowly the message of your own video. 
Actually, it includes thousands of messages (classroom discussion). 

In general, the students experienced digital video composing as an innovative and 
social practice. One of the groups told that they learned that digital video composing 
demands a new kind of collaboration compared to traditional group writing tasks.  
On the contrary, there was another group who did not work collaboratively but 
divided the task and responsibilities among four group members. Two students of this 
group were not satisfied with this co-operative way of working as they experienced 
that they did not learn enough of multimodal literacy practices.   

4.4 Experiences on Learning ICT Use 

Only few students were familiar with Movie Maker -tool before the course. A little 
more than half of the students (7/12) reported that during the course they learned to 
use ICT-tools that were new to them. One of the students commented her experiences 
on learning the use of Movie Maker in the following way: 

Example 5. The most valuable learning experience was the practicing MovieMaker -
program (self-evaluation). 
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Two-thirds of the students experienced that they got more self-confidence in applying 
ICT. A chance to use new technologies may even affect students’ attitudes, as shown 
below. 

Example 6. I could say that that the most important learning experience was the 
change in my attitudes. A computer is an opportunity not a threat, especially in my 
future profession as an adult educator (self-evaluation). 

Two-thirds of the students thought that they will apply their experience on digital 
video composing in future. During classroom discussion three students told that they 
will later use the digital writing method that they introduced in their video. 

4.5 Experiences on Learning Content by Composing a Digital Video 

One of the goals of the course was that students broaden their conception of literacy. 
This goal was pretty much achieved as 75% of the students reported that composing a 
digital video helped them to extend their understanding about literacy. Further, two-
thirds of the students reported that they learned the course content as well as if they 
would have written a traditional essay in the course. The students did not experience 
that the pedagogical concepts were better concretized when composing a digital video 
compared to composing a traditional essay. 

The following Example 7 illustrates how students can consider pedagogical issues 
when they compose a digital video. In their video, students wanted to discuss how 
boys in secondary school could be engaged in literacy. They suggested that 
composing a visual essay could motivate boys to write. 

Example 7. We thought recent discussions about writing difficulties of boys in the 9th 
grade, they cannot write very well. How could we develop their understanding of 
writing and increase their enthusiasm for writing? When boys can first express their 
ideas with a video or a picture, they could then accomplish their thoughts by writing 
(classroom discussion). 

When the students watched each others’ videos they were able to share their 
pedagogical ideas, as shown in the following: 

Example 8. I liked a lot when you gave few examples how one could use it (blog) in 
the classroom: storytelling, interviewing one’s godmother or godfather or 
grandparents (classroom discussion). 

5 Discussion 

This study indicated that digital video composing as a study method provided 
educational students with opportunities to learn multimodal literacy practices, ICT 
use, and content knowledge on digital literacies. Most of the students reported that 
experiences on multimodal literacy practices broadened their conception of texts and 
literacy. This probably means that the students became to understand literacy not only 
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as reading and writing linear, traditional texts but also as multimodal, digitally 
constructed social practice.  

Majority of the students experienced that they learned new means to create and 
interpret different modes of meaning. Composing a digital video may also offer 
opportunities to become a more critical reader. When the students made their material 
choices and combined different modes of meaning in order to convince the 
pedagogical target group with their video, they became more aware of how meanings 
are embedded into the multimodal texts. They have also learned critical thinking 
when they talked about meanings included in each others’ videos.  Gee, Hull and 
Lankshear [16] stress that a way of reading a certain type of text is acquired only 
when it is acquired in a ”fluent” or ”native-like way” by one’s being embedded in a 
social practice in which people also talk about such texts in certain ways, hold certain 
beliefs and values about them, and socially interact over them. These kinds of 
personal learning experiences on multimodal literacy practices may increase the 
possibility that future teachers will integrate multimodal, digital literacy practices in 
their own teaching and create pedagogies relevant to millennial students. However, 
working in a co-operative way may hinder opportunities for some students to learn 
multimodal literacies. If labor is divided in the group so that some group members are 
only responsible for providing a theoretical background for the video without 
participating in actual creation of the video, the learning aims concerning multimodal 
literacies might probably not be achieved. 

Previous research among university students [17], [18] have shown that students 
use information and communication technology mainly for searching information and 
for social networking. In contrast, technology is less used for creating knowledge. In 
line with these results, only few students, who participated in the present study, had 
previous experiences on digital video composing. Many of the students experienced 
that they learned to use new ICT tools, and especially tools that can be applied for 
creating knowledge. Further, two-thirds of the students experienced that they got 
more self-confidence in applying ICT. The increase in self-confidence may lower 
teachers’ threshold to use digital and multimodal literacy practices in their own 
teaching. Actually, two-thirds of the students reported that they could utilize the 
experiences on digital video composing in their future work. However, the fact that 
the course was part of optional studies might partly explain students’ positive attitude 
towards implementing digital video composing in their class. It might be that the 
course was chosen only by those students who do not resist the use of ICT in 
teaching.  

This study showed that digital video composing can be used to study content 
knowledge at the university course. The students reported that they learned the course 
content as well as if they had composed a traditional essay as a course assignment. 
One reason for this might be that in the course the traditional essay writing (a short 
background paper for a digital video) was combined with composing the video. This 
ensured that the students also familiarized themselves with relevant educational 
literature. 

Although this study was based only on self-reported data it showed some potential 
benefits of using digital video composing as a study method in teacher education. 
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When students gain hands-on experiences on digital video composing they become 
more self-confident in using ICT tools in their own teaching. They learn to create 
meanings through combining different modalities and to ponder how meanings are 
made in videos. These learning experiences can be applied, for example, in media 
education. There is a need for a longer lasting intervention that would provide teacher 
students with experiences on creating knowledge with varying digital tools. A longer 
intervention would offer opportunities to measure intervention effects on students’ 
self-efficacy and later use of ICT in the classroom. 
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Abstract. The introduction of open and networked learning practices in formal 
higher education regularly collides with the personal beliefs and convictions 
that students hold in relation to their own capacity for learning and the 
structural and procedural conditions that they expect to be met in such settings. 
A series of systemic intervention studies at Tallinn University highlighted the 
disabling role that these personal learning myths can play when students are 
confronted with practices that promote a new culture of learning. This paper 
offers some selected examples from a qualitative data analysis and discusses the 
possibility to embrace personal learning myths as a core concept for further 
research and the development of more effective intervention instruments and 
approaches. 

Keywords: learning myths, intervention, higher education, new learning culture. 

1 Introduction 

“For most of the twentieth century our educational system has been built on  
the assumption that teaching is necessary for learning to occur” (p. 34) [1]. In  
this conception teachers transfer information to students, who need to prove 
(usually by testing) their acquired knowledge in accordance with pre-defined 
standards. In general teachers control the learning activity of others and assume 
that a process of quality instruction actually “produces” desired outcomes on the 
receivers’ end [2]. 

This dominating pattern has become deep-seated in our culture and has produced 
pervasive beliefs of how education in general and learning experiences in particular 
should be structured and organised. Throughout history these rigidly held beliefs have 
determined every aspect of pedagogical practice: the roles of teachers and students; 
teaching (learning) methods; assessment procedures, supporting environments, and so 
forth. The continued exposure to this type of teacher dependent learning environments 
throughout formal schooling leads many people to develop a set of potentially 
disabling beliefs and convictions that function as a personal “commentary” on their 
own capabilities for learning. These deeply engrained beliefs are labeled as “learning 
myths” [2]. They were able to show in their empirical work that such myths were 
regularly invoked in educational settings and influenced the capacity to learn of many 
adults. 
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Professional educators also hold beliefs and prejudices about learning [2] and their 
students’ capabilities. Their professional myths influence how educational systems 
and the embedded teaching and learning practices develop over time, thus 
contributing considerably to the acquisition of specific personal myths about learning 
among students [2]. 

Among many other researchers and educators, [1] claim that the current, mainstream 
educational system can’t keep up with the rapid rate of change in the twenty-first 
century. The omnipresent and continuously expanding digital transformation requires 
and enables fundamental shifts and changes from old models to new approaches of 
learning. The process of establishing a new learning culture, however, is fundamentally 
restricted by the values, myths and beliefs about education and learning among the 
various stakeholders. Establishing innovative approaches, which are conflicting with the 
current traditional views and principles of formal education and learning requires not 
only the implementation of new technological instrumentation but also rather different 
mindsets, values and beliefs. The development of a new learning culture poses 
formidable challenges to existing learning myths, which need to be explored, 
elaborated, de-constructed and re-built. 

2 Open and Networked Learning: Intentional Change Meets 
Learning Myths 

Over a period of 5 years the authors of this paper have been engaged in a series of 
intervention studies that tried to promote a shift towards more open and networked 
forms of teaching and learning at Tallinn University (TLU), Estonia. One master level 
course administered by the Institute of Informatics at TLU has been used as an 
evolving test-bed for the iterative implementation and evaluation of intervention ideas 
and concepts related to various aspects of personal learning and its digital re-
instrumentation through networked, open access and open source tools and services in 
formal higher education. Existing teaching and studying practices have been 
fundamentally re-designed to support the advancement of competencies for self-
directing one’s study and change in increasingly networked environments in work and 
education. This required a re-configuration of patterns of control and a redistribution 
of responsibility over instructional functions (such as setting objectives; selecting and 
executing appropriate actions and activities; selecting, combining, and integrating 
resources and technological tools and services; and defining criteria and procedures of 
evaluation). A learning contract procedure [3] has been adapted and used to support 
this shift of control and responsibility. Students have been encouraged to explore a 
wide range of digital instrumentation options (such as wikis, weblogs, and so forth) 
that fundamentally allow the opening up of networked learning activities beyond the 
confines of their local institutional context (for a more detailed overview of the 
intervention studies see [4-6]). 

Observational data gathered throughout our intervention studies continuously 
indicated that the reconfiguration of typical patterns of control and responsibility in 
general, and the emphasis on the exploration of personal digital instrumentation 
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options in particular, seemingly clashed with the learning myths of a good number of 
students. Those students expressed very strong beliefs on how formal educational 
environments should be structured and organised and what conditions need to be met 
to make “learning” in such settings possible for them. Furthermore, we were able to 
observe a reoccurring developmental trajectory among a number of students whose 
initial rejection of all concepts and practices that ran against their myths slowly gave 
way to personal experimentation and exploration, and finally resulted in the 
adaptation and reconstruction of their own systems of meaning. 

These initial observations were extended into a more systematic review of data that 
could be interpreted as the expression of personal learning myths running counter to 
the intentional change goals promoted through our interventions. In particular, we 
analysed the students’ written reflections on the course and on their study progress in 
relation to the courses from the academic years of 2009, 2010 and 2011. An initial 
qualitative content analysis [7] was conducted and complemented with the 
facilitator’s observations of students’ reactions, thoughts and complaints gathered 
during face-to-face meetings. The purpose of the content analysis was to detect 
students’ challenges; problems and contradictions and map a range of personal 
learning myths. The analysis was also looking for any indication that the students 
claimed to have changed their personal learning myths by the end of the course. 

3 Traces of Personal Learning Myths: Examples from Our 
Data Analysis 

Being exposed to a rather different way of going about learning in a formal higher 
education setting immediately triggered some of the participants’ resistance and 
protest. These adult learners had largely arrived at convictions about their own 
learning, their myths of themselves as learners, and the formal educational system 
altogether. For instance, one of the students shared her experiences: “When I went to 
the first face-to-face meeting I was first pleasantly surprised about the unusual way of 
going about learning. In the next moment I was shocked, when I heard that there are 
no traditional lectures waiting for us, we have to think ourselves what we want to 
study and how; we are going to use weblogs. How is it possible, no lectures? How 
come all of the sudden I have to write down my learning objectives? Presenting my 
homeworks on the weblog? Where am I now…?” 

Our data analysis showed that one major issue for a number of students was the 
level of “openness” that was promoted within the re-designed course. Presenting 
course-related tasks and reflections publicly, being open for critical and constructive 
comments from peers and wider audience was met with surprise and resistance. Being 
asked to document and expose in public what had been so far a predominantly private 
activity challenged many students’ personal learning myths. The following statements 
illustrate it rather well: “In the beginning it was quite strange to share my thoughts 
with the whole world through my weblog, it was so unusual and produced resistance” 
and the other one claimed: “Blogging and me…totally opposite words. We’ll see later 
whether I’ll be addicted to blogging after this course or I’ll turn back to my 
aforementioned statement”. Statements like “I really had to work hard on myself 
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before publishing my first homework on my weblog. I have never use it and I have 
some prejudices about that” have been rather typical throughout the 5 years of 
intervention work carried out at TLU. Although being skeptical of sharing one’s 
thoughts in public, students tended to enjoy reading, for example, weblog posts of 
their peers. One of the students admitted: “It is exciting to read peer students opinions 
and be part of the other person’s wisdom”. 

Research has suggested there is a difference in how openness and public weblog 
authoring should be interpreted in education [1]. Using weblogs in education should 
be understood as generating the space for a conversation to emerge [1] and a support 
for the construction of a community. However, this requires a give-and-take 
approach, adopting the idea of sharing, active engagement, and participation, instead 
of merely belonging. For instance, one of the students admitted: “I didn’t become a 
commentator. I read and explored what the others were doing, but I was too shy to 
comment on others’ work myself”. This leads to the next related issue, which trigged 
students’ resistance. The notion of getting feedback from others besides the teacher or 
facilitator is rather contradictory to many students’ ideas of learning and turned out to 
be challenging to accept. One student claimed: “The thought that everybody can read 
my work, even comment on it and cited it, it requires a lot of courage to publish” and 
another added: “I also have to mention how HORRIBLE was to read comments, 
especially if the comment consisted of a poisonous remark. I guess it is a matter of 
one’s feelings and obviously not discussed with oneself, because not everything 
shouldn’t be taken so seriously”. Realizing that this approach not only allows learning 
from each other but also learning with others [1] takes time. Obviously the myth that a 
lot of knowledge exists in a rather fixed form and needs to be provided by a teacher is 
still a rather dominating conception among students. 

Taking control and responsibility (setting objectives; finding the right strategies 
and resources; and defining the desired outcome) is not a common occurrence within 
a traditional way of learning in formal educational settings. This is expressed in 
statements of the following kind: “I have never created something like this [learning 
contract] for myself or thought about my learning objectives”. Such statements 
demonstrate what students tend to perceive as the typical roles and responsibilities of 
teachers and students alike. 

In addition, the students also expressed their resistance in relation to technology 
and the exploration of digital instrumentation options for their purposes. One of the 
students shared her preferences: “I would rather like an environment like Moodle or 
Blackboard, where everything is in one place and I don’t have to learn and fiddle 
with different tools” and the other one added: “Jumping into an unknown situation, 
the speed, new information and tools, made me feel I am drowning, chronic lack of 
time, feeling stupid…I could continue with this list endlessly. I am never able to learn 
how to use these tools, what for? This is too much for me”. 

Although, some of the students had initial difficulties to get started within an 
overall system of considerably increased personal degrees of freedom and 
responsibility, they regularly admitted at the end of the course that their learning 
myths did not remain entirely stable throughout the overall educational episode. For 
instance, one of them said: “I feel a bit better and more relaxed now. This kind of 
learning can be quite nice. Blogging is difficult, but possible to overcome, 
commenting is even more difficult, but I am developing. The next step is to overcome 
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of myself and swim on the surface. I have to admit it is a very unusual situation”. The 
aforementioned statement can also be interpreted as the student’s understanding that 
learning has changed and requires different ways of thinking, new attitudes and skills, 
yet also constant reflection on one’s activities and progress. This is clearly stated by 
one of the students from the 2011 course, too: “This course turned out to be a totally 
new experience - a weblog-based learning environment. It took me almost two months 
to get used to this. I still have to practice to be faster in reflecting, reading and 
commenting peer-students Weblogs. My understanding of learning has definitely 
changed - a web-based learning, working together on assignments…” 

Throughout our intervention studies we were able to collect recurrent empirical 
indication that personal learning myths played a key role for the individual reception 
of structural and procedural changes to existing teaching and studying practices 
among our student body. While we are currently in the process of refining our 
categorisation of seemingly disabling or limiting personal learning myths (as they 
were recorded through our data gathering efforts), we can already share that there is 
some indication that certain personal learning myths seem to hold some diagnostic, or 
even projective value, in relation to potentially problematic trajectories of adaptation 
(or rather objection, rejection, and resistance) in the context of decisively open and 
networked forms of learning practice in higher education. This preliminary insight, 
however, requires further analysis and more thorough empirical validation. 

4 Discussion and Concluding Remarks 

While we certainly cannot get into a more comprehensive exposition and discussion 
of our qualitative data analysis in this short paper format, we would like to argue that 
systemic intervention into current teaching and studying practices with the purpose to 
establish more open and networked learning formats can generally benefit from the 
exploration of students’ personal learning myths and their potentially disabling 
influence. Students who are unable to revise their personal myths run the risk of 
remaining victims of their own, strongly rooted constructions [2]. This often results in 
low levels of motivation, performance, and commitment, if not an overall drop out 
from their educational endeavor [1]. Understanding their personal obstacles and 
beliefs, educators and teachers can better support students to overcome their 
difficulties while they are getting gradually immersed into a new culture of learning. 
Many students need to be supported while they are undergoing (an often under-
estimated) process of personal transformation in which they need to adapt to the 
practices and conventions of open and networked learning, re-build their learning 
myths accordingly, and become integrated into the new culture. Although, personal 
myths do not tend to be changed overnight, they can be purposefully and self-
critically brought into awareness [2] by consciously and systematically exploring and 
analyzing them. Our preliminary analysis showed that learners being imprisoned by 
their rather rigid personal learning myths tend to “assimilate” new practices and 
technologies during the early stages of adoption and attempt to replicate existing 
practices and trusted patterns of action. Even, if students embrace new practices by 
the end of a course, it is often not enough to achieve a sustainable and lasting effect 
on students. The new practices need to continue in the context of other course 



146 S.H.D. Fiedler and T. Väljataga 

 

environments or educational episodes to encourage students to refine, elaborate, 
deconstruct and re-build personal learning myths that can be actually experienced as 
enabling within an increasingly networked society. 

The intervention work at Tallinn University of the last 5 years has made some 
progress in this regard. Some of the open and networked learning practices that were 
established and refined within the context of our test-bed course have been expanded 
into other parts of the various Master curricula that are administered by the Institute 
of Informatics. Some of our intervention instruments (such as the personal learning 
contract procedure and the systematic use of individual weblog authoring) have 
proved to be considerably effective in eliciting qualitative material that expresses 
disabling personal learning myths held by our students. However, we feel that our 
educational intervention work could benefit from further research into the range and 
specific quality of personal learning myths that manifest themselves in the context of 
open and networked learning practices. We are thus planning to extend our data 
gathering with explorative interviews that are carried out at various points in time 
while students are attending our test-bed courses. Furthermore, we are interested in 
the longitudinal oriented mapping of individual trajectories of development when 
students are actually exposed to a whole series of educational episodes that embrace 
open and networked formats of learning. Fundamentally, we believe that the 
systematic exploration and integration of the concept of personal learning myths 
should enable us to develop more effective intervention instruments and strategies 
over time. 
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Abstract. This paper explores ways that open and social technologies relate to 
educational transformation, analysing three case studies of exemplar school-based 
projects. Schools in England have been asked to develop ‘educational 
transformation’. Although there is no single definition, aspects of community and 
social interactions and networking are intended, as is development of appropriate 
uses of digital technologies. Managing educational transformation with digital 
technologies requires knowledge, levels of expertise, and willingness to manage 
innovation. Curriculum position and intention, management models and roles of 
intergenerational learning are fundamental to developments. Future implications 
for educational support and schools are considered. 

Keywords: Educational transformation, social networking, school community 
developments, intergenerational learning, digital technologies. 

1 Introduction 

Educational transformation is of international concern at policy and practice levels. A 
recently published INTEL White Paper reported findings of educational 
transformation research in 5 countries [1], while Becta (former government agency in 
England for e-strategy) stated clearly its aims to provide: “strategic leadership in the 
innovative and effective use of ICT to enable the transformation of learning, teaching 
and educational organisations for the benefit of every learner” [2]. But the definition 
of educational transformation is unclear even at a single national level. 

Educational transformation and school build and structure have been considered as 
related areas in England. In 2003, the government department for education announced 
the Building Schools for the Future (BSF) Programme, aiming to renew all 3,500 
English secondary schools over a 15-year period from 2005 to 2020 [3].  
The National Audit Office report stated that: “Refurbishment includes providing new 
[information and communications technology] ICT to recently built schools” (p.4). The 
Partnerships for Schools, an executive non-departmental public body responsible for the 
BSF programme, gave a clearer statement on its web-site [4] about intentions for ICT, 
stating that: “The whole process begins with the [local authority] LA and its schools 
drawing up a strategy for improving secondary education. This is informed by an 
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understanding of the ways in which new technologies can improve educational 
provision” (n.p.). ICT is clearly seen as a means to improve education and learner 
outcomes. Indeed, the web-site states more precisely that ICT should be considered in 
terms of: “the development of real and virtual workspaces which help to make effective, 
personalised learning a reality for all pupils … access to high quality learning materials 
in a wide range of settings through as wide a range of end-user devices as possible … 
infrastructure which is extremely reliable and easy to use” (n.p.). 

Schools and teachers have not necessarily found it an easy task, however, to use 
digital technologies and to bring about forms of improvement through transformation. 
In a speech at the UK’s largest schools’ ICT exhibition and conference, BETT 2012 
[5], the Secretary of State for Education stated that: “The fundamental model of 
school education is still a teacher talking to a group of pupils.” He went on to say that: 
“It’s clear that technology is going to bring profound changes to how and what we 
teach. But it’s equally clear that we have not yet managed to make the most of it.” 
Most importantly, perhaps, he said that: “While things are changing so rapidly, while 
the technology is unpredictable and the future is unknowable, Government must not 
wade in from the centre to prescribe to schools exactly what they should be doing and 
how they should be doing it. We must work with these developments as they arise: 
supporting, facilitating and encouraging change, rather than dictating it.” A key 
question for schools is, therefore, how is this achievable? 

These statements advocate educational transformation, using ICT; they ask for 
something different, to meet tomorrow’s needs rather than those of yesterday. This is 
not a new concern; but it appears it has not yet been achieved. In a study involving a 
survey of 2,611 pupils aged 12 to 13 and 14 to 15 years, and data from 60 focus 
groups held with some 300 learners, from 15 English schools representing a range of 
school types and demographic variables and from 12 schools representing school 
environments in which Web 2.0 activity was flourishing, Luckin, Logan, Clark, 
Graber, Oliver and Mee [6] concluded that: “The types of activity evidenced suggest 
that of the categories of user identified in the literature, there are readers, gamers,  
file-sharers, communicators and newscasters (in the sense of sharing experience 
through social networking sites) amongst study participants. However, relatively few 
learners are engaging in more sophisticated Web 2.0 activities such as producing and 
publishing their own content for wider consumption. In order to be motivated to 
publish content, learners must perceive that publication carries utility for the self or 
important others. In addition, learners may lack the technical knowledge and skills 
needed to publish content online” (p.3). Yet in informal settings open and social 
technologies can effectively support learning (see Yaşar and Karadeniz [7]). So, how 
can these technologies be positioned across curriculum elements – formal (in-class), 
non-formal (after-school and home-directed) and informal (undirected but related by 
the learner)? 

2 Educational Transformation 

How should educational transformation be conceptualised? An article exploring 
school design and educational transformation [8] concluded that, from a study of four 
case schools in Scandinavia: “underlying learning intentions and values of the schools 
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can be successfully incorporated into, and supported by, design” (p.931). However, it 
would be wrong to assume that new buildings automatically generate transformation 
in forms intended and stated above by policy makers. Transformation at a structural 
level is not necessarily used by teachers, and indeed, can be ignored if teachers are 
more concerned with maintaining a traditional teaching approach. To bring about 
transformation, there needs to be full and adequate consideration of features other 
than structure - curriculum, content, process and outcome.  

For this study and paper, a definition adopted of using ICT in educational 
transformation will include previously-cited key features: transformation is concerned 
with improving educational provision; it has a community focus (either school or 
wider); it integrates new ICT into its structure and practices; it uses a reliable and 
usable infrastructure; it offers high quality learning materials, personalised learning 
opportunity, real and virtual workspaces; and it offers encouragement to engage and 
develop ‘readers, gamers, file-sharers, communicators and newscasters’ including 
‘producing and publishing their own content for wider consumption’ [6]. 

3 Research Approach and Method 

The research approach taken in this study is a secondary analysis of findings from 
three projects previously evaluated by the author as case studies. The three projects all 
involved uses of emerging technologies including open and social technologies, and 
were all identified by schools and local education policy makers as being innovative 
and transformative (leading to improved educational provision and wider community 
involvement). These three projects were selected additionally on the basis of their 
providing evidence from a range of schools representative of a width of contexts.  

The case studies here are reported using a framework suggested by Yin [9]: an 
overview of the case study project (its objectives, issues, and topics being 
investigated); field procedures (including role of the researcher, access to sites, and 
sources of information including documents, interviews, and direct observation); case 
study questions (specific questions that the investigator explored during data 
collection that related to the topic of this paper); and an analysis of results (in terms of 
relevance and relationship to the focal research questions in the secondary analysis in 
this paper): 

• How is the project concerned with improving educational provision? 
• In what way does it have a community focus (either school or wider)? 
• How does it integrate new ICT into structure and practices, using a reliable and 

usable infrastructure? 
• How does it offer high quality learning materials, personalised learning 

opportunity, and real and virtual workspaces? 
• How does it offer encouragement to engage and develop ‘readers, gamers,  

file-sharers, communicators and newscasters’ including ‘producing and 
publishing their own content for wider consumption’? 
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4 Case Study 1 – Links to Homes and Home Learning 

An overview: in 2004, a project was initiated in an area in the north of Birmingham, 
the second largest city in England. Placed in the 10% most deprived areas in England 
[10], the project, called Aston Pride, involved 14,314 residents in 4,500 households. 
Concerned with community development and regeneration, it focused in part on 
aspects of education and learning, as key elements to address short and longer-term 
needs of the community. The education theme was implemented in three phases.  

Field procedures: the author evaluated the project over 7 years [11], had access to 
implementation documents and to parent training attendance records, met with project 
managers regularly, and in the final phase gathered evidence through 812 home 
installation and 154 follow-up questionnaires, test data for mathematics and reading 
from 14 classes of 7 to 9 year old pupils, 32 teacher and 134 pupil mid-phase and 85 
teacher and 20 parent late-stage questionnaires, and 20 parent interviews. 

How was the project concerned with improving educational provision? The project 
aimed to increase quality of resources for teachers and pupils in schools and at home, 
as well as parent involvement with children’s learning. In 2010, using standardised 
test comparisons over a 9 month period, with t-tests, ANOVA and multiple regression 
factor analyses to check significance of outcomes, positive shifts in mathematics and 
reading results were identified in a large population of pupils (over 500 in total). 
Impacts at statistically significant levels were identified: on mathematics scores for all 
pupils (t=-8.58, p=.000); particularly for girls in the final test (F=4.577, p=.033); on 
reading scores for all pupils (t=-3.141, p=.002); and particularly for boys (t=-3.778, 
p=.000). Teachers and parents reported widely and positively on impact; reports were 
supported by improvements in terms of national test and inspection scores (between 
2004 and 2008 performance in English for 11 year-old pupils improved by 16%, from 
50% to 66%, and in mathematics by 8%, from 56% to 64%, and by 2010 the 
attainment level in mathematics reached 74%, and in English 73%). 

In what way did it have a community focus? The project aimed to increase access 
to resources in homes, and to benefit community members through training. By 2011, 
2,680 computers were deployed in homes; some 60% of homes gained up-to-date ICT 
access, with possible leverage to almost the entire population (as family members 
shared facilities with other residents). At least 1,227 adults (1,171 parents, 47 school 
staff and 9 advanced learners) had been involved in ICT-based training run in schools. 

How did it integrate new ICT into structure and practices, using a reliable and 
usable infrastructure? By 2008, funding enabled all 8 primary schools to put 
interactive whiteboards into all classrooms, personal digital assistants were trialled in 
2 schools, computers in homes were deployed through one school, shared school 
training and support were facilitated, local community centres gained ICT facilities, a 
mobile ICT facility was established, and a pilot wireless network was set up. By 2010, 
the wireless infrastructure covered the entire locality; reports indicated that it was 
robust, providing high bandwidth and good coverage, with few instances of issues 
reported.  

How did it offer high quality learning materials, personalised learning opportunity, 
and real and virtual workspaces? The third phase focused on aspects of learning, 
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particularly providing home access to online learning resources (such as Education 
City and Mathletics). In 2010, 74 out of 85 teachers reported using online facilities to 
support homework activities. Most (52 out of the 85) reported that this practice had 
shifted types of homework activity; some teachers asked pupils to undertake tasks 
such as research at home, not previously demanded of them. This heralded a shift in 
demands on pupils outside classrooms, and was seen to change qualities of learning 
expected. 

How did it offer encouragement to engage and develop ‘readers, gamers, file-
sharers, communicators and newscasters’ including ‘producing and publishing their 
own content for wider consumption’? The project developed pupils and teachers as 
‘readers’; pupils accessed online educational games at home, they shared files of 
completed homework with some teachers, and increased their communication with 
parents. They did not develop as ‘newscasters’ in this project.  

5 Case Study 2 – The Focus of after-School Clubs and Group 
Work 

An overview: in this case study pupil teams aged 11 to 14 years used Little Big Planet 
2, a popular Sony PlayStation videogame, in 15 secondary and special schools in one 
LA. The project focused on: development of 21st century skills required by employers 
and trainers; widening career opportunities in the videogame industry; and ‘building 
scenes for learning’ by creating levels in the game. Using the videogame, a range of 
skills were brought together, some technical, but others including artistic, team 
working, logical thinking and planning skills, to construct ‘levels’. Teachers 
‘advertised’ the project, selected team members, provided working space and ICT 
resources, and facilitated the teams. Largely, they did not teach; the work was outside 
their experience or understanding, but they could access technical support to aid the 
pupils. Teams worked mostly in after-school clubs, but some in lesson times. Pupils 
often had specific roles (such as artistic director or lead programmer), but also worked 
collaboratively and flexibly to bring elements of planning and structure together. 

Field procedures: the author evaluated the project over 6 months [12], had access 
to implementation and interim pupil notes, met with project managers regularly, 
interviewed teachers in 4 schools, and gathered evidence through 12 teacher and 107 
pupil questionnaires at the outset, 8 teacher and 77 pupil questionnaires at a  
mid-stage, and 3 teacher and 42 pupil questionnaires at the end of the project. 

How was the project concerned with improving educational provision? Looking at 
individual pupil responses, some pupils gained more in terms of skill development 
than did others. Across a group of 31 pupils responding in both the first and last 
surveys, by the end of the project 28 scored above the mid-point of 12 (on a range 
from -72 to 96, collating scores for 80 different elements in 16 sets of skills). Over the 
period of the project, 12 pupils neither increased nor decreased in terms of their self-
reporting of skills, while 19 increased in this respect (an increase of up to 65 points). 

In what way did it have a community focus? Involvement in after-school clubs 
required a high commitment from pupils, both in terms of attendance and in terms of 
work undertaken. Many pupils also worked on the project at home, individually or in 
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groups. In team group activities, whether in-class or after-school, high levels of  
in-depth and focused discussion were generated and recognised in many instances.  

How did it integrate new ICT into structure and practices, using a reliable and 
usable infrastructure? The videogame technologies were not widely integrated with 
other ICT systems. Communication between teachers and key supporters and between 
pupil teams happened within workshop events, while bespoke-created blogs and 
discussion forums were available but not used widely. Pupils used social media 
widely, however, to maintain contact, including using Facebook and mobile telephone 
messaging. 

How did it offer high quality learning materials, personalised learning opportunity, 
and real and virtual workspaces? Pupils being immersed in planning and creating, and 
having direct contact with professionals, offered a way of working many had not 
previously experienced. This approach was widely welcomed by pupils, and teacher 
reports indicated that some pupils gained enormously from this aspect alone. 

How did it offer encouragement to engage and develop ‘readers, gamers, file-
sharers, communicators and newscasters’ including ‘producing and publishing their 
own content for wider consumption’? In this project almost all pupils involved 
became ‘readers’ and ‘gamers’, but fewer engaged technically to create new levels. 
File sharing was not apparent, and communication happened largely in team meetings 
rather than through online means. Those teams completing levels (about half the 
number starting the project), were all encouraged to broadcast their games across an 
international user network for others to access and play. 

6 Case Study 3 – The Audience and Reality of School Work 

An overview: the BBC News School Report project, run since 2006, enables pupil 
teams to create and broadcast video, audio and text-based news reports. Teams put 
reports onto school websites at a particular time on a particular day (News Day); the 
sites are linked to the BBC News School Report website, made accessible to regional 
and national radio and television broadcasting teams, and to a worldwide audience. 

Field procedures: the author and a colleague evaluated the project over 6 months 
[13], met with project managers on three occasions, gathered evidence using pre- and 
post-News Day online questionnaires for pupils (591 and 705 responses respectively) 
and teachers (142 and 135 responses respectively), observed two News Day events, 
and visited 25 schools to interview pupils and teachers. 

How was the project concerned with improving educational provision? Many 
schools were involved because they felt it extended opportunities for pupils and could 
widen their experiences. Evidence indicated that the project supported important 
aspects of learning: authentic learning; understanding through discussion; internal 
cognitive aspects; and transfer of learning (thinking about how in the future they 
would use ideas they had learned, and using these at other times and in other 
contexts). Some schools subsequently considered longer term sustainability of the 
project, creating permanent teams to gather and report news from the school via the 
school website or intranet, for parents and the wider community to receive regularly 
updated news. 
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In what way did it have a community focus? The requirement of the project was 
for pupils to create real news stories, gathered from their school or wider community, 
to broadcast to wider communities and nation-wide. How did it integrate new ICT 
into structure and practices, using a reliable and usable infrastructure? Some schools 
used existing ICT facilities to fulfil project needs, while others needed more specialist 
support and resources (including video cameras, editing software, and advice on 
integrating items into web-sites). Pupils tended to work independently but not on their 
own. They often took responsibility for individual work elements (such as researcher, 
scriptwriter, or editor), all needing to be completed to a high quality and standard, 
within a strict time scale, for integration into a wider piece of group work. This was 
very different from working ‘on their own’, giving work to someone with a different 
form of responsibility for it. This approach made the project different, but allowed it 
to work with other school-based activities. 

How did it offer high quality learning materials, personalised learning opportunity, 
and real and virtual workspaces? Pupil perceptions of their own gains were concerned 
with specific subject skills, and with team working, creativity, attitudes towards work, 
and social interactions. Differences in responses before and after News Day indicated 
perceived improvement (endorsed by teacher perceptions) in abilities to write an 
article for an audience (+10%, Z=-2.754, p=0.006), create ideas for news stories 
(+15%, Z=-5.262, p=0.000), negotiate a point with others (+10%, Z=-4.228, 
p=0.000), work hard in contributing to group endeavour (+11%, Z=-4.851, p=0.000), 
and meet deadlines (+14%, Z=-6.276, p=0.000). Although pupils indicated no 
significant change in abilities to produce a video and an audio story, teachers felt they 
had improved in these respects, suggesting that pupils’ capabilities exceeded their 
teachers’ expectations. Pupils indicated they had learned more about news production 
and jobs, and their understanding of how news was produced and about jobs in news. 

How did it offer encouragement to engage and develop ‘readers, gamers, file-
sharers, communicators and newscasters’ including ‘producing and publishing their 
own content for wider consumption’? The project results indicated that more pupils 
were listening to and watching news media at the end of the project (+5%, Z=-2.443, 
p=0.015 for television, and +4%, Z=-5.107, p=0.000 for radio). The project did not 
focus on developing gamers, and some file sharing did happen, between pupils and 
between pupils and teachers. Communication, (working in teams), was enhanced 
greatly, but the major project focus was to develop broadcasters, which it clearly did. 

7 Community Development and Educational Transformation 

These case studies of practice are not universal but were implemented in ways 
suggesting wider potential adoption – the first involved all 8 primary schools in a 
geographical area; the second involved 15 secondary and special schools across 
another area; and the third involved 514 schools from across the United Kingdom.  

An important point to recognise in each case is that digital expertise comes from 
the young people, is extended in the young people, and used in sharing activities and 
experiences with older people. While there is a parallel with the concept of ‘digital 
natives’ coined by Prensky [14], it should be noted that in each exemplar, while 
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young people had some knowledge of ICT, this was extended. The extension made 
the difference - reaching out to others – parents, teachers, and wider community. 

The integration of projects in the curriculum is worthy of consideration too. Each 
project fitted alongside a content-based curriculum; curriculum intentions matched 
project intentions. Indeed, some enabled important long-term skill developments such 
as group work, team work and communication skills that would benefit and support 
employment and training as well as further involvement in school. But projects were 
in some respects in conflict with the content curriculum and how it was managed, in 
terms of time and organisation. But schools involved did not see potential challenges 
as barriers; these projects worked in ways described in extended schools and extended 
curricula contexts [15]. Integrated projects and after-school clubs of these forms focus 
on important aspects of educational transformation – they demand a different form of 
organisation from that found in classrooms generally, putting the teacher squarely in 
the role of facilitator (including technological facilitation). 

8 Social Networking and Digital Technologies 

An important aspect highlighted by these cases is the role of networking through 
digital technologies. Although it could be argued that digital technologies should 
provide the medium for networking (and indeed social media were used by pupils in 
after-school clubs and at home), it is clear that in these cases important networking 
happened outside but was encouraged by the technological medium. Social 
interactions, between teachers and pupils, between parents and their children, between 
specialists in certain uses of technology and pupils, and between managers and 
teachers, were all fundamentally important in bringing about the transformations 
captured here. 

In these cases, face-to-face interactions often flourished, but not in traditional 
‘apprentice-master’ form. In many instances, the young were the ‘masters’ and the 
older generations (parents, teachers or managers) were the ‘apprentices’. The 
development of intergenerational learning was important, adding to the need for 
teachers, parents and managers to take on facilitator roles. The roles of all 
professionals, those in the video games industry and broadcasters, worked 
complementarily, across ages. But the presence of open and social technologies in all 
cases was a vitally important stimulus. 

From these cases, educational systems have yet to accommodate current 
professional and vocational needs of teachers and educationalists - highlighting and 
considering issues, or understanding ways to effectively integrate open and social 
technologies into practice. There are management implications, for those in schools, 
and those concerned with training and future policy. As Kane [16] concluded from 
four after-school programme evaluation studies in the United States: “After school 
programs may be unaccustomed to holding center stage in the national education 
policy debate, but that is unlikely to change anytime soon. Some of the evidence so 
far is forcing a reconsideration of the magnitude of impacts we might reasonably 
expect” (p.3). 
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9 Conclusions and Ways Forward 

To successfully undertake initiatives exemplified here, teachers and schools needed to 
address management issues; curriculum concerns –projects did not absolutely match a 
content-based curriculum; guidance issues – projects were not supported by all those 
producing and inspecting the curriculum; practice concerns – projects were not part of 
the professional and continuing training practice of teachers; and structural concerns - 
projects did not fit into classrooms and lessons readily within a traditional timetable. 

Vocational practice needs to be rethought; current and future teachers need to 
assimilate and revisit concepts and practices offered by educational transformation 
(including those integrating uses of open and social technologies) throughout their 
careers, exploring potentials that project, after-school and non-formal work can bring. 
In the past, the purpose of after-school clubs has been clear (in terms of games, 
hobbies and interests, for example); how teachers are currently trained in developing 
and considering these, and how benefits feed into the curriculum, is not so clear (see, 
for example, Malcolm, Wilson and Davidson [17]). Shurnow [18] suggested a need to 
review roles and centrality of after-school initiatives. Evidence here suggests a need 
to identify different forms of practice, so their places in the curriculum and potential 
impacts on pupils are clear, so those who guide and inspect the curriculum are clear 
about their legitimacy, so continuing professional development covers management as 
well as activity training and a focus on how digital technologies can play legitimate 
roles in after-school and home learning, so that structural concerns about developing 
skills in lessons alone can be revisited, and young people’s involvement can be 
considered more from an intergenerational learning perspective (not just a learner-
centred perspective) particularly with regard to using open and social technologies. 

Is this a new scenario or situation? In some respects it is - after-school clubs do not 
often currently involve uses of ICT in these forms (and traditional computer clubs, for 
example, are often quite different in nature). Given this evolving scenario, those 
driving policy and supporting professional development need to review how the 
nature and practices of after-school clubs and non-formal and out-of-school learning 
are managed within the wider rather than the narrower curriculum.  

If benefits of open and social technologies are to be gained by pupils, policy 
makers should consider: the importance of the non-formal curriculum; how effective 
evidence-based projects and home-link activities can be built into the non-formal 
curriculum; how transformational projects can support real-world community 
development; endorse such activities as being important; support creation of practice 
(placing and managing projects); how high quality learning materials are provided by 
professionals and ICT-based materials; and how a management focus can critically 
enhance the formal curriculum through longer-term needs of pupils and communities. 

Similarly, curriculum developers should consider: how project-based activities can 
integrate open and social technologies to improve educational provision; encouraging 
intergenerational learning, through pupil-led and teacher-facilitated activities 
(allowing extensions of pupils’ technical and associated skills); adopting 
transformational projects with a real-world community development focus; endorsing 
outcome-evidence-based activities; how technical and professional support can be 
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offered; how high quality learning experiences can be integrated from professionals 
and from ICT-based materials; supporting non-formal activities to enhance the formal 
curriculum and influence longer-term needs of pupils and communities at local or 
regional level. 
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Abstract. There are many opportunities for social technologies to create wider 
and more valuable educational communities. This paper presents an analysis of 
a Government initiative to create educational communities around schools in 
Victoria, Australia using social networking systems. The analysis, comparing 
several systems, shows that a number of factors, including interpretation of 
reactions by actors are crucial to the success of applications of social 
technologies in an educational setting. 
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1 Introduction 

It seems obvious that the addition of social-technology based software in an 
educational context would be readily adopted by schools and systems, but several 
studies [1, 2] have shown that this ‘obviousness’ should always be challenged. While 
several authors suggest a new digital age of well-prepared consumers [3, 4] there are 
findings that cast doubt on the unsupported assumption of automatic adoption of new 
systems [5-7]. Sappey and Relf [8 :19] believe that: 

“Learning and teaching should be considered inseparable and always 
considered holistically in developing technology enhanced learning models.” 

For many years computer systems in schools have been built around the need to 
handle the large amount of administrative data relating to individual students and 
student cohorts. This is collected from many formal and informal sources including: 
student enrolments, observational surveys, early year interviews, running records, 
other formal testing and anecdotal notes [9]. Other educational data relating to school 
and student performance is also important.  

2 Three Computer Systems in Victorian School Communities 

The goal of this study was to examine three computer systems in use in Victorian 
schools: CASES21, the Ultranet and MySchool, and to investigate whether, and if so 
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how, they contribute to school community involvement and whether this has a 
beneficial effect on education. 

2.1 CASES 21 

In Government schools in Victoria the Department of Education mandates use of 
CASES21 (Computerised Administrative System Environment in Schools) for school 
administrative purposes. CASES21 aims to provide school administration with secure 
access to data entry and reporting modules that support school administration and 
finance functions. CASES21 has two modules [10]: 

• An Administration Module to provide student administration support, 
including the facility to manage: student and family data; student pastoral data; 
medical information; attendance; achievement; discipline/welfare; accident 
and incident data; activities (including excursions); school management 
information; basic timetabling; daily organisation; and school associations 
(e.g. Parents Club and School Council).  

• A Finance Module that aims to assist schools to create and receipt family and 
student invoices, manage debtors and creditors, manage the school’s asset 
register, process and manage the school’s local payroll, manage school 
finances and budgets and generate appropriate financial reports. 

The prime purpose of CASES21 is to enable reporting from schools back to the 
Department of Education. It runs only on the school administrative network, and an 
earlier version has been in use since the late 1980s [11]. It was developed as a tool for 
overall school administration and as a means of reporting back from schools to the 
Department of Education. No consideration was given to its use in school classrooms 
either to support teacher administrative functions or to enhance teaching and learning 
[11-13]. 

2.2 The Ultranet 

The Ultranet was designed to support knowledge sharing across the 1,555 Victorian 
government schools with their 540,000 students and 40,000 teachers [14, 15]. It was 
launched in September 2010 and designed to provide facilities for informing parents 
about their children as well as for curriculum delivery and online learning and 
teaching [16]. The Ultranet is: “a student centred electronic learning environment 
that supports high quality learning and teaching, connects students, teachers and 
parents and enables efficient knowledge transfer.” [17]. It has many of the features of 
a business extranet in that it is closed to people outside the Victorian government 
school community and requires a username and password to gain access. One major 
difference, however, is that with over half a million users, the Ultranet is larger than 
most business extranets [18]. 

The Ultranet’s incorporates various Web 2.0 technologies so making it a closed, 
secure place on the Internet, accessible at any time by students, teachers and 
parents/guardians from the school community [19]. It was designed to allow students 
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to access personalised learning activities and keep an ongoing record, allowing them 
to collaborate and communicate with students from their own school and from other 
Victorian government schools. They will be able to create learning portfolios and use 
online communication tools such as Wikis, blogs and discussion boards. 

 

Fig. 1. The Victorian Education Ultranet (http://www.education.vic.gov.au/about/directions/ 
ultranet/benefits/default.htm) 

The idea is that, using the Ultranet, teachers will be able to create curriculum plans, 
collaborate with other teachers, monitor student progress and provide assessment. The 
Ultranet will also assist parents in gaining benefits of flexible access to student 
information and school resources that will help them keep up-to-date with their 
child’s learning. This dynamic student profile will include attendance records, test 
results, timetables, learning progress, homework activities, tasks, and feedback so 
providing a way for parents to support their child. These features should strengthen 
and extend parental involvement in schools and will result in richer more holistic and 
better negotiated approaches to student learning.  

2.3 MySchool 

The MySchool website provides a system designed to inform parents and the 
community about Australian schools [20]. It was set up by the Australian 
Government. (Although school education in Australia is a State responsibility, the 
Federal Government is also a significant actor in providing information and targeted 
grants to schools for specific projects.) Early in 2010 the Australian Government 
launched this new e-government initiative [21] that contains information about each 
of Australia’s 10,000 primary and secondary schools, including: the number of 
students and teachers at the school and how the school is performing in national 
literacy and numeracy testing. The ideas of setting up MySchool was so: “parents and 
school communities would be able to compare their school’s results with 
neighbouring schools and up to 60 statistically similar schools” [21] to see which 
schools are doing well and which schools are not. Data for this comes from NAPLAN 
(the National Assessment Program).  
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in learning. For this purpose a lens that allows for contributions from both human and 
non-human actors is appropriate, and ANT fits well. 

This research involved a study of the documentation of the three systems. A small 
number of people were interviewed to determine the range of relationships between 
the actors, including those interactions with the systems. Reports on the introduction 
of these systems including both official press reports and those from commentators 
also were used to find underlying relationships. 

4 An Actor-Network Analysis 

This study is especially interesting as all the human actors (schools, teachers, students 
and parents) are the same for each system so it is just the interactions with the non-
human actors that lead to any new insights. 

The first steps in any ANT analysis are to identify and ‘interview’ the actors. 
Although not complete the list of actors with significant relationships here included 
students, teachers, principals, parents, schools, State Government, National 
Government, The State Education Ministry (DEECD), the Internet and web tools and 
the three systems: Cases, MySchool and the Ultranet. 

Table 1. CASES21, the Ultranet and MySchool 

 CASES21 The Ultranet MySchool 
Purpose School administration Knowledge 

sharing 
Comparison of 
schools 

Usage Schools must use Encouraged Voluntary 
Year 
introduced 

1988 2011 2010 

Main human 
actors 

Principals, school 
administrators, DEECD 
staff 

Students, 
teachers, 
principals, 
parents 

Parents, students 

Main non-
human actors 

CASES21, school 
admin computers 

The Ultranet, 
school and home 
computers 

MySchool, 
schools, home 
computers 

Sponsor Education Department 
(DEECD) Victoria 

Victorian 
government 

Australian 
government 

4.1 Relationships between Actors: Schools and Government 

Schools in Victoria have had a long tradition of independence in curriculum and in 
the delivery of their versions of the curriculum. In the last ten years or so, attempts 
have been made to standardise aspects of the curriculum but these have had little 
effect on how it is delivered. There is a political dichotomy between making schools 
self-governing and having sufficient control that governments can fulfil their 
accountability requirements to the electorate for education expenditure. Part of the 
decentralisation effort of government has been to grant more power to employ 
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individual teachers to schools, but this is constrained by budgets. This decentralisation 
has been accompanied by attempts to make schools accountable for performance and 
a number of techniques such as a National Curriculum initiative and the National 
Testing Plan are being employed [28]. These changes are relatively new in Australia 
and the relationship between government and schools is still in flux. It would be fair 
to say that there is not complete trust between schools and government.  

4.2 Relationships between Actors: Schools and Teachers (Unions) 

Teachers in Victorian state schools are represented by the Australian Education Union 
(AEU). One of the recent campaigns by the union is the ‘Stop league tables campaign’ 
[29], resulting in the AEU submission to the ‘Senate Education Employment and 
Workplace Relations Committee’ into the ‘Administration and Reporting of NAPLAN 
Testing’ [30]. The union campaign is directed at preventing the Government having a 
more intrusive influence on teaching. One effect of the MySchool website seen as being 
a significant problem by the union was the possibility of the school changing its delivery 
as a result of poor showing in the National tests. The following was used as an 
explanation of behaviour seen as abhorrent: 

“Teachers have been told by the Victorian Education Department to 
‘explicitly teach for NAPLAN’, focus on literacy and numeracy and give 
students a ‘daily NAPLAN item’ in class … The directive has led to 
accusations that Victorian education authorities are pressuring schools to 
‘teach to the test’ to lift their performance on the new website at the expense 
of a broader curriculum.” [31] 

Significantly among their arguments is the contention that public release of 
information is not an absolute right of the public – presumably parents and other 
community interests. The AEU submission included evidence from Dr Ken Rowe of 
the Australian Council for Educational Research who wrote that: 

“... it can be argued strongly that the public disclosure of information cannot 
be held to be an absolute principle.” [30 :29] 

Our interviews with teachers showed that there is a general understanding that the 
teacher is the qualified person in the school community, but also the person with 
understanding of the local educational environment, and these two factors mitigate 
against anyone else having the right to significant input into school level decisions. 

The Australian Newspaper of Dec 16th 2009 reported the desire of school 
principals to be given more rights to hire and fire teachers. This seems to provide 
evidence that teachers are seen as being antithetical to the idea of sharing power over 
school decisions.  

The relationship between government and teachers can be seen as being 
instrumental in the fate of the three systems. CASES was constructed firstly to 
provide a single means of gathering data required by government from schools. In the 
knowledge that schools saw themselves as having significant data needs, the first 
version changes in CASES were to include modules that answered local school needs 
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for the data being collected by government. In this way CASES began ‘co-operating’ 
with schools and teachers. MySchool, similarly recognised the power of teachers at 
the local level and completely bypassed them, communicating through the public 
website rather than normal communication channels, all of which required teacher 
involvement. The Ultranet seeks to involve teachers as part of the systems value, but 
has the problem of providing little help to teachers in their daily work and exposing 
them to local accountability that they have not experienced before. An ANT approach 
to this investigation considered all interactions between these actors as significant. 

4.3 Relationships between Actors: Teachers and Parents 

Our interviews indicated that teachers see several different types of relationships with 
parents. The first are with enthusiastic parents who want to be part of the school. At 
the primary school level these parents are involved with as many voluntary jobs as 
possible. These are mostly positions such as canteen worker, working bee participant 
and provider of reading help. A few are elected to the school council, an official, 
unpaid position with some governance duties for the school. The school council 
members do not have an easy or direct method for communicating with other parents 
and teachers do not see them as having the influence of an elected official with the 
backing of an electorate. By the secondary school level the amount of involvement of 
parents diminishes. There are still working bees and other volunteer jobs, but 
attendance involves a much lower proportion of families than for the primary level. 

Secondly there are those parents who see the teachers as domain experts who take 
sole responsibility for student learning experiences. These parents will sign off 
homework and dutifully attend the occasional Parent Teacher meeting, general held 
once per term (semester) on a single evening for all families. These parents are happy 
to be directed as to what role to play and will openly become involved if they feel 
their ‘consumer rights’ have been infringed when their children perform less well than 
expected. The third parent image in the minds of teachers is of the disinterested. 
Teachers interviewed indicated that some parents were never seen and could not be 
relied upon to support teachers’ decisions.  

There was no indication from any teacher interviewed that parents were seen as 
having any ability to contribute to education outside support for homework or a talk 
about “what do firemen do” (or similar). Parents felt disenfranchised by school 
systems. There was not a lack of support for the school but questions about their 
involvement in real decisions produced either incomprehension at the idea or 
anecdotes about ‘brick walls’ placed in their path by the school. 

These relationships have a significant impact on the chances of acceptance of two 
of the three systems. The CASES system has an impact on parents to the extent that 
the system provides the school with fast access to important information (from the 
Education Department). A parent without visiting rights (court injunctions) will be 
turned away at the front desk and a student with a medical condition will be treated 
properly with a single CASES query. To this extent CASES supports the relationship 
of professional and client that teachers see as the natural state. 
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MySchool talks directly to parents and informs them of NAPLAN test results 
across their school. Teachers are armed with a number of explanations for shortfalls 
in performance – the problems of general statistics and such. They use these to 
prevent individual parent influence, but are being seen to react to MySchool in 
preparing students to improve results. There is no evidence outside our interviews, but 
it does seem that the one tactic considered by parents as a result of MySchool is to 
move children if the school performance is sub-par. 

The Ultranet seeks to create a porous communications boundary between teachers 
and parents having the advantage of making the task of communicating with parents 
very easy for a teacher. The excuse for the ‘grand occasion’ parent/ teacher evening 
would be done away with. Teachers could become more aware of home 
circumstances and occurrences with little effort if parents were enticed to use the 
system. In our interviews teachers saw the system as being an extra workload burden 
in which they saw little value. Parents were not able to see anything on the system 
that would entice them to look, let alone contribute. This conclusion is to be doubted 
as the system is not fully functional as yet, but the functions that have been present for 
some time do seem to be ignored by both parties. The relationship between parents 
and teachers would lead us to conclude that the system will not progress past the 
present stage. It would not be in the interests of a teacher who claims absolute power 
over the education process to be completely candid with parents as that would 
presuppose parents could do something with any information they receive. Similarly a 
system that does not provide information is unlikely to have parents contributing.  
This would be especially true if they found their contributions not acted upon. 

5 Conclusion 

The CASES system was developed for accountability purposes to facilitate reporting 
from schools to the Department of Education. Its use is mandatory and it is not 
intended to provide support in school classrooms. The Ultranet is not just a single 
connection between government and the public, as is MySchool, but an attempt to 
create a mutually supporting educational community [19]. Its use is encouraged, but 
not mandated. MySchool was designed to provide information to parents about the 
school their children potential might attend. No regard was given to teachers as actors. 

This paper has highlighted a number of important issues relating to the use of 
social technology in education, but we make no claim that these findings can be 
generalised to all other education systems. What makes a system valuable? Even 
systems provided available for no cost do not always persist, and the mandatory 
nature of some systems is not a reason for universal acceptance. When a system is 
seen as having value for its users it is likely to be adopted. This means we must 
consider that user scenarios are important when designing these systems. This paper 
has considered the question of who should be the actors: who should be the users of a 
system in a community and who should have input into its use? Should schools be 
regarded as central experts with no need for two way communication, or should social 
technology be allowed to give educational communities the opportunity to contribute? 
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Abstract. The purpose of this study is to introduce a new paradigm called 
“Smart Learning” in South Korea. The adoption of highly advanced Information 
Technology (IT) in education has been a global issue for many years. The Smart 
Learning paradigm in Korea is a convergence concept of Ubiquitous Learning 
(u-Learning) and Social Learning. This study examined the Smart Learning 
education system through a SWOT analysis of Korean public education. Thus, 
this study provides strategic implications for the countries that are in the process 
of promoting the Smart Learning education program. 

Keywords: Smart Learning, Public Education, South Korea, SWOT analysis. 

1 Introduction 

Recently, the introduction of highly advanced technology to establish a new 
digitalized education environment has become a major global issue. Whenever new 
technologies emerge, many issues arise regarding how they can be introduced to 
support effective learning. Social technology has recently become a platform for the 
educational environment. In particular, many countries are currently interested in 
educational methods using smart devices and Social Network Services (SNS). 

Advanced information technologies enable educational environment to broaden 
place, content, and forms of education. Digital textbooks and smart devices are 
replacing paper books, and the potential forms of education are becoming unlimited. For 
example, SNS has become an educational instrument. Consequently, telecommunication 
companies and portal companies are now interested in education business.  

The global enterprise Apple announced plans to launch a new business in the 
global online education market. Apple plans to launch a digital textbook and has 
established a partnership with major publishers. Samsung Electronics has also 
announced that it will undertake an online learning service in Korea [1].  

The Korean government has recognized the Electronic Learning (e-Learning) 
industry, the convergence industry of IT and educational services, as a fast-growing 
and high-value industry. In 2004 year, the government supported the policy on  
e-Learning industry development Act and made an investment in initiating the 
development of the e-Learning industry. As a result, Korea has become the leader in 
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using e-Learning in public education, and it is developing a Smart Learning system at 
the moment. Smart Learning is a new concept in education, and it has recently started 
being used in Korea. The Korean government is now beginning to introduce a new 
concept of a Smart educational environment based on strong IT infrastructure and 
advanced social technologies. 

Therefore, the objective of this study is to introduce the concept of Smart Learning 
by analyzing the case of Korea. This study conducted a SWOT (Strengths, 
Weaknesses, Opportunities, and Threats) analysis of Korean public education to 
analyze activating strategies for Smart Learning. Section 2 examines the concept of 
Smart Learning, and Korea’s status in the educational market. Then, section 3 
analyzes a case study regarding Smart Learning in Korean public education. Section 4 
includes strategic and political implications, and the final section is the conclusion. 
This study can offer useful guidelines for countries that are in the process of 
improving their education systems with innovative technologies. 

2 Smart Learning Overview 

2.1 Evolution of Smart Learning 

Recently, IT has been regarded as a solution for improving the quality of education. 
In this sense, the use of advanced technologies in the field of education has increased 
significantly and promoted a paradigm shift in the educational environment over the 
last decade [2]. Many countries expect IT to enhance the quality of education and to 
expand the educational industry. Therefore, the utilization and implementation of 
advanced technology that comprise this new learning environment is very important 
to the Korean government. That is why the government chose ‘e-Learning’ as a top 
priority project that will be worked on for the next few years.  

In this situation, IT and the educational environment have been changing 
significantly, and the use of IT in education has increased rapidly for last 10 years. For 
example, there has been a major paradigm shift from e-Learning, which was defined as 
computer-based training, to Mobile Learning (m-Learning), which was driven by the 
advancement in mobile and wireless technologies [2], [3], [4]. m-Learning has 
improved a great deal more than e-Learning in terms of the flexibility of location, cost 
of a device, ease of use, and timely application [4]. m-Learning is very similar to e-
Learning, but the only major difference is the use of mobile devices and wireless 
technology in the former. The development of IT has caused further changes in the 
educational environment, moving it away from the m-Learning environment toward the 
Ubiquitous Learning (u-Learning) environment. The u-Learning environment is an 
educational environment that allows students to study anytime and anywhere through 
diverse terminals, without limitations of time, place, or environment [2], [5], [6], [7]. 
Recently, the field of education has become interested in Social Learning, which is the 
use of smart devices and SNS services as educational instruments. Through social 
learning, students can share knowledge through their SNS and connect with teachers by 
tagging and sharing multimedia content that they have created. However, the adoption 
of social technologies in the educational system can cause privacy and copyrighting 
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issues, among other issues. Related studies have just begun, and the effect of using 
social networking technologies in education is becoming an issue [8]. 

Recently in Korea, the Smart Learning paradigm, which combines u-Learning and 
social learning, has been emerging [9]. The evolution to Smart Learning is expected 
to improve the educational environment to advanced level regarding device, network, 
education program etc. However, discussions on Smart Learning have just begun in 
Korea, and the related studies are insufficient.  

2.2 Concept of Smart Learning 

So far there is no clear definition of Smart Learning. Related scholars and people who 
are involved with education business are discussing that the concept of Smart 
Learning should not be limited to just utilizing smart devices. Thus, the government, 
academia, and the educational industry have been working on defining and 
categorizing Smart Learning. At the Smart Learning Korea forum 2010 [9], a concept 
of Smart Learning was proposed as follows: first, it is focused on humans and content 
more than on devices; second, it is effective, intelligent tailored-learning based on 
advanced IT infrastructure [10]. Also, Kwak Duk-hoon, president and CEO of EBS 
(Korea’s Educational Broadcasting System), said the term "Smart Learning" was first 
used in Korea. Then, what is the broad concept of Smart Learning in Korea?  

MEST (The Korean Ministry of Education, Science and Technology) defined 
Smart Learning as Self-directed, Motivated, Adaptive, Resource-enriched, and 
Technology-embedded [11]. More information on S.M.A.R.T Learning promoted by 
MEST is as follows: 

• S: Self-Directed, which means that the education system is progressing toward a 
self-learning system more than ever. Students’ roles transition from knowledge 
adopters to knowledge creators. Also, teachers become facilitators of learning.  

• M: Motivated means education becomes experience centered and involves 
learning by doing; creative problem solving and individualized assessment are 
pursued.  

• A: Adaptive means strengthening of the education system’s flexibility and 
tailoring learning for individual preference and future careers.  

• R: Resource-enriched means that Smart Learning utilizes rich content based on 
open market, cloud education services from both public and private sectors. In 
other words, it expands the scope of learning resources to include collective 
intelligence, Social Learning.  

• T: Technology-embedded means that in the Smart Learning education 
environment, students can learn anywhere, any time through advance 
technologies. Fig. 1 shows the holistic concept of SMART education in Korea. 

Consequently, Smart Learning in Korea is a new paradigm using IT and network 
infrastructure in school education. The Smart Learning environment allows students 
to use all available learning devices anywhere and anytime, even social media. 
Students can attend courses at their own pace and are able to access only the elements 
of the course that pertain to them. The cutting-edge IT that is used actively in Smart 
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Learning is called Smart Technology. Social network computing in particular is an 
important factor of mutual cooperation in the learning process that compensates for 
the limitations of e-Learning. 

But so far, the government, academia, and the educational industry have been 
working on defining and establishing categories for Smart Learning. The field of 
education needs to consider a plan of mutual study with teachers, schoolmates and 
efficient, phased use of social network. The technological environment is 
transitioning from the use of smart devices to virtual reality, and augmented reality; 
therefore, the government, academia, and industry research aims to find ways to 
converge existing technology. Also, they are currently discussing possible ways to 
construct the environment using high-quality content at an affordable rate [9]. 

 

 

Fig. 1. SMART Education in Korea 

2.3 The Current Status of IT Use in Korean Public Education  

As noted, the Korean government has recently made an effort to establish an 
educational environment using advanced IT, such as e-Learning or u-Learning, in 
public education. Korea has an excellent information and communications 
infrastructure essential to the digitalized educational environment. High-speed 
internet has been installed nationwide, and there are a number of leading electronics 
companies in Korea like Samsung and LG that are engaged in developing smart 
device and telecommunication technologies. Recently, the supply of smart devices 
such as smartphones and smart pads has been growing rapidly, and new education 
paradigms like Smart Learning have been developed. This cutting-edge technological 
environment in Korea regarding broadband internet and devices has had a profound 
impact on the education industry and related policies. These are the reasons that, for 
the last few years, the Korean government has recognized the e-Learning education 
program as the future growth engine. The government’s recent master plan has been 
focused on the evolution of Smart Learning environments and secure educational 
services with social technologies. The Korean government has already introduced  
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e-Learning and u-Learning in public education and made a massive investment in that 
field to solve the current problems in education and to respond to the new paradigm of 
education environment. 

As a result, Korea has already established e-Learning programs in public education 
since 2004. In 2009 year, about 45% of all Koreans have had the experience of using 
e-Learning content, and 26.2% of all educational courses have been conducted 
through e-Learning on more than one occasion [12]. Specifically, the Korean 
government is currently trying to secure national competitiveness by achieving global 
standardization in the digital learning environment based on outcomes from years of 
pilot projects. The government has consistently promoted e-Learning and devices 
such as digital textbooks. Now, the Smart Learning education system is being targeted 
as a new growth engine. Social education, related to Smart Learning, is also garnering 
attention, and the IPTV (Internet Protocol Television) industry is also trying to change 
the Smart education paradigm. The introduction of Smart Learning is attracting 
interest from the media and telecommunication operators. It is already having a 
positive impact by broadening the education industry. 

3 Case Analysis of Korean Public Education 

3.1 Strengths  

Smart Learning consists of advanced infrastructure, and rich, fun content that can be 
taught in an individualized manner. The Korean educational environment has 
sufficient infrastructure; on average it uses 87.71% of cable, 12.08% of wireless, and 
0.10% of satellite and other internet networks in public schools. From 1997 to 2008, 
the government invested around 3.46 billion dollars in infrastructure[11]. Also, Korea 
is promoting a pilot project that is focused on testing the digital textbooks used for 
Smart Learning. Classroom infrastructure includes an electromagnetically-induced 
Tablet PC with a 12-inch monitor and a computer that is installed for the teacher [2]. 
Remote support and management functions are included in the teacher’s Tablet PC to 
check the students’ learning activities. The school network blocks illegal access from 
the outside and prevent disclosure of the students’ profiles. 

Inside and outside the classroom, students are available to use digital textbooks; 
this enables them to be more active and cultivate their ability to retain information 
longer and enjoy classes more. Digital textbooks cover six subjects in the fifth and 
sixth grades (Korean, English, Mathematics, Social Studies, Science, and Music) and 
give students an opportunity to prepare and review the subjects without carrying a 
bunch of textbooks. 

3.2 Weaknesses 

Content area is one of the weaknesses of the Korean Smart Learning environment. Most 
Korean students study in private institute academies after school. In 2010, over 25,000 
private institute academies registered with the Seoul Metropolitan Office of Education 
[13]. Every institute has its own content and knows how to teach students efficiently. 
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Whereas Smart Learning has to meet the demands of the systematic educational 
program, there is a lack of organizations to control the high quality content necessary 
for effective tailored learning. 

The Korean digital book pilot project uses a school network that guarantees 
security; however, because the network has a low bandwidth, it cannot guarantee a 
reasonable access speed for accessing the internet. Thus, security is the most 
important factor for this project in public education. 

However, live communication is the main factor in Smart Learning, and a school 
network could be too weak to support the service. Smart Learning is connected to 
SNS websites; therefore, it is exposed to more security risks than previous internet-
based learning environments. 

Historically, Korean public education had focused on the cramming method of 
teaching. Therefore, the social demand for Smart Learning is urgent in the Korean 
education market. The government is trying to increase innovation, life, and career 
skills in young population. 

3.3 Opportunities 

The supply rate of smart devices in Korea is high enough for applying Smart 
Learning. The Seoul Metropolitan Government predicts that the smart device supply 
rate in Korean will occupy almost 80% of population or even more, by 2015. In 
addition, people use the internet 5.4 days each week. These facts show that there are 
many opportunities for Smart Learning to be applied in the Korean education system. 

The Korean e-Learning system is led by government organizations that see the 
opportunity to make a systematic investment in the Smart Learning system. Since 
2007, MEST (Korean Ministry of Education, Science and Technology) and KERIS 
(Korea Education and Research Information Service) have promoted a new concept 
for a public educational environment based on advanced IT infrastructure and a  
u-Learning environment. MEST and KERIS have tried to introduce a successful 
learning environment by developing and distributing digital textbooks in line with the 
future education paradigm [2]. 

Most Korean students rely on private institute academies, and the high price of 
private education is a burden for parents. Also, most of the qualitative academies are 
decentralized in specific parts of town, leading to the falling population of young 
students in such academies. Generalization of Smart Learning could prevent students 
from having to go to the other institutes. The government will also support a 
nationwide open content market containing a variety of learning materials so that 
users may have access to high-quality educational information at a low cost. 

The approach to teaching in Smart Learning provides a tailored service to suit the 
individual needs and level of each student. In traditional public education, it is usually 
difficult to teach students individually. Tailored learning is the main strength of Smart 
Learning, and communication with tutors continuously doubles students’ motivation 
for learning. 
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3.4 Threats 

The major threat of the Smart Learning system is standardization. In the process of 
communicating and sharing content, devices, infrastructure, and system 
standardization are necessary. Even though the Korean Smart Learning system is 
compatible with each other, new infrastructures of global enterprises could change the 
system. Global standardization about Smart Learning is uncertain, and changes in 
global market standardization can affect the Korean education market. 

In addition, Korean parents are especially sensitive to their children’s education, 
and recording students’ learning abilities could increase parents’ interference in a 
negative way. Monitoring children could result in making them more unstable rather 
than improving their confidence and performance in class. 

There is also an expectation that private institute academies will oppose the Smart 
Learning system in public schools. One of the reasons is instructors unemployment. 
Whereas the goal of Smart Learning is to decrease the cost of private institute 
academies, over 25,000 of these academies are already systemized in Korea’s 
education market. The spread of the Smart Learning system in public education 
programs could affect the decrease of private institute academies, and later it could 
cause unemployment for instructors. 

4 Analysis Results and Implications 

The results of the study show that the strengths of the Korean Smart Education 
System are its infrastructure, devices, and secured network. The implications for each 
result are as follows. 

Table 1. SWOT analysis of the Korean Smart Education System 

Strengths Weaknesses 

 Sufficient classroom infrastructure  
 Digital textbook with six public school 

subjects 
 School network to prevent disclosure of 

students’ profiles 

 Lack of high-quality content 
 Few content management organizations 
 School network has a low bandwidth for 

internet use 
 Cramming method of teaching 

Opportunities Threats 
 High supply rate of smart devices 
 Government-led increases in systematic 

investments in Smart Education 
 Increased number of young students in 

the population 
 High-quality educational information at 

a low cost 
 Tailored learning service doubles the 

motivation of learning 

 Global standardization 
 Parents’ interference 
 Private institutes’ oppose and instructors’ 

unemployment 
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First, global companies like Samsung and LG are active in producing smart 
devices. The solid infrastructure and secure content controlled by the government will 
ensure the systematic development of Smart Learning and may eventually lead to an 
increase in the population of young students. In countries with expensive private 
education, Smart Learning is a solution with the potential to decrease the cost of  
after-school academies.  

Second, through the cooperation of government departments, weaknesses such as a 
lack of quality content and management organizations could be minimized. It is 
important to have diverse content, but qualitative and tailored content is more 
important in public education. Korean EBS (Educational Broadcasting System) 
possesses a great deal of qualitative content and already has experience with 
cooperating with government organizations. EDUNET tries to create an open market 
in which public, private, and individual outstanding content could be used for 
educational purposes. Almost 6.20 million members already have joined EDUNET, 
and the company has around 5.5 million sources of information. Therefore, the 
cooperation of stakeholders like government departments, broadcasting, and 
telecommunications companies should lead to the creation of valuable services for the 
Smart Learning system. 

Third, although the infrastructure is at a high level, global standardization is also 
an important issue, and Korean government organizations have conducted meetings 
on e-Learning standardization. The outcomes are going to be foundations for Smart 
Learning. In addition, due to the lack of high-quality content and credible 
organizations, parents’ interference could increase and potentially threaten the Smart 
Learning environment. To overcome such weaknesses and threats, secured 
organizations that are capable of providing quality content are needed to alleviate the 
public’s anxiety and fear of change [13]. 

5 Conclusion 

The advancement of IT and networks has resulted in the emergence of ubiquitous 
computing environments and educational systems [2]. The public education system in 
Korea is preparing for the launch of Smart Learning educational service based on 
cloud computing services. Korea has been active in instituting e-Learning in public 
education, it is especially important to make a model of the case. To promote this new 
service, an analysis of possible strengths, weaknesses, opportunities, and threats, is 
necessary. Other countries are also planning educational programs based on social 
devices. However, like AT&T and Apple, which are promoting pilot project on  
m-Learning in ACU (Abilene Christian University), most of the projects are 
supported by private companies.  

This study analyzed the Korean Smart Learning education system with the goal of 
introducing a new education paradigm. The SWOT analysis explains Korean 
educational environment in general as well as the specific pilot Smart Learning case. 
Results of the analysis show the main solutions for vitalizing Smart Learning with 
consideration for a prudent public or a set of content management organizations.  
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Such results are expected to have strategic implications for countries that are in the 
process of promoting the Smart Learning education system.  

Acknowledgement. This research was supported by the KCC (Korea Communications 
Commission), Korea, under the CPRC(Communications Policy Research Center) 
support program supervised by the KCA (Korea Communications Agency)  
(KCA-2012-0902-1). 

References 

1. Park, S.: [MWC 2012] Samsung is going into digital textbook business... Opening 
’Learning Hub Zone’. Etoday (March 20, 2012) 

2. Kim, S.J.: Developing a framework of u-Learning for research and practice. Doctoral 
dissertation, Yonsei University (2010) 

3. Lee, B.G., Kim, S.J., Park, K.C., Kim, S.J., Jeong, E.S.: Empirical analysis of learning 
effectiveness in u-Learning environment with digital textbook. KSII Transactions of 
Internet and Information Systems 6(3), 869–885 (2012) 

4. Milrad, M.: How should learning activities using mobile technologies be designed to 
support innovative educational practices? In: Sharples, M. (ed.) Big Issues in Mobile 
Learning: Report of a Workshop by the Kaleidoscope Network of Excellence Mobile 
Learning Initiative, pp. 28–30. University of Nottingham, Nottingham (2007) 

5. Chen, Y.S., Kao, T.C., Sheu, J.P., Chiang, C.Y.: Mobile Scaffolding Aid-Based Bird 
Watching Learning System. In: Proc. of IEEE International Workshop on Wireless and 
Mobile Technologies in Education (WMTE 2002), pp. 15–22 (2002) 

6. Huh, H.O., Seo, S.S., Kang, E.S., Jeon, B.K., Jang, K.Y., Kye, B.K., Ko, B.S.: Research 
on developing a next generation learning model in a Ubiquitous computing environment. 
Korea Education & Research Information Service. Research report KR 2006-4 (2006) 

7. Jeong, S.M., Go, B.S., Seo, J.H., Sin, S.U.: Understanding of u-Learning. Korea Education 
& Research Information Service. Research report RM 2005-54 (2005) 

8. Lockyer, P.: Integrating social networking technologies in education: A case study of a 
formal learning environment. In: 8th IEEE International Conference on Advanced 
Learning Technologies, Santander, Spain, July 1-5 (2008) 

9. Noh, K.S.: An exploratory study on concept and realization conditions of Smart Learning. 
The Journal of Digital Policy & Management 9(2), 79–88 (2011) 

10. Gwak, D.: The meaning and predict of Smart Learning. Smart Learning Korea Proceeding. 
Korean e-Learning Industry Association (2010) 

11. MEST: Ministry of Education, Science and Technology of the Republic of Korea, Smart 
education promotion strategy, President’s Council on National ICT Strategies (2011) 

12. Korea Institute for Electronic Commerce and Korea Ministry of Knowledge Economy:  
e-Learning industry status survey. Korea Institute for Electronic Commerce (2008) 

13. Todd, R.W.: Fear of change impedes cloud adoption for many companies. CIO BIZ 
(August 8, 2011) 



 
 
 
 
 
 
 
 
 
 
 
 

Doctoral Student Papers 
 
 
 
 
 
 
 
 
 
 
 
 
 



T. Ley et al. (Eds.): OST 2012, IFIP AICT 395, pp. 181–184, 2013. 
© IFIP International Federation for Information Processing 2013 

Driving Forces behind the Development  
and Stabilization of Knowledge Organization  

Systems in Digital Environments 

Jörgen Jaanus and Tobias Ley 

Tallinn University, Institute of Informatics, Narva road 25, 
10120, Tallinn, Estonia 

{Jorgen.jaanus,tobias.ley}@tlu.ee 

Abstract. The emergence of Digital Ecosystems can be endorsed by creating 
shared conceptualizations. Knowledge Organization Systems (KOS) form a 
backbone of organizing knowledge. Focusing in developing KOS and having its 
present and future requirements in mind would eventually support knowledge 
sharing and learning at collective level. Three types of KOS are distinguished: 
a) private level KOS; b) arbitrary KOS; c) methodic KOS. Knowledge 
Maturing can be described as goal-oriented learning on a collective level. In 
line with the knowledge maturing model, we assume that stabilizing and 
dynamic forces co-exist in all organizations which seek a dynamic equilibrium 
between further development and stabilization. Identifying and measuring these 
forces would help in the effective development of Knowledge Organization 
Systems and consequently support planning and development of information 
systems.  

Keywords: Knowledge Organization Systems, Knowledge Maturing, Digital 
Ecosystems. 

1 Background Concepts 

Digital Ecosystems support modern networked economies being a next generation 
information and communications technology for ensuring that information and 
knowledge are shared across organizations as quickly and effectively as possible [1]. 
The functional characteristics relate digital ecosystems to achieving cooperation, 
knowledge sharing, accessing, editing and extrapolating data in order to facilitate 
learning, knowledge flow and information [2].  

Within those ecosystems there are nodes which have their internal development 
mechanisms which can be described as goal-oriented learning on a collective level 
defined as knowledge maturing. Knowledge maturing process consists of five 
consecutive stages: expressing ideas, distributing in communities, formalizing, ad-hoc 
learning and standardization [3]. Hereby it is claimed that those stages appear in 
consecutive organizational settings. Ideas are typically expressed in small 
communities of practice while the standardization can appear at industry-wide level.  
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Ontologies are taken as a core enabler for Digital Ecosystems which is built from 
the entire residing knowledge while Knowledge Organization Systems (KOS) are a 
development framework for that. 

KOS are referred to as levels of semantics [4], maturity of knowledge organization 
[5], spectrum of knowledge representation [6] or just ontology spectrum [7]. The key 
difference in those concepts is whether ontologies are considered just formal 
ontologies whose concepts and relations have definitions that are stated in logic or in 
some computer-oriented language that can be automatically translated to logic or 
ontologies are considered on the broader spectrum including both formal and 
terminological ontologies as distinguished in [8]. There are four knowledge 
organization systems that can be used to model and organize concepts and to describe 
terms semantically: controlled vocabularies, taxonomies, thesaurus, and ontologies. 
[4] Controlled vocabulary is described as a weaker end of this spectrum. Adding 
structure, hierarchy and child-parent relationships to the controlled vocabulary 
taxonomy is created. Further from taxonomy thesaurus represent equivalence, 
homographic, hierarchical, and associative relationships. Using richer semantic 
relationships among terms and attributes, as well as strict rules about how to specify 
terms and relationships leads to ontologies. The development of those four KOS in 
this particular sequence is considered as semantic continuum.  

KOS have an important role in each of the knowledge maturing stage. As 
knowledge matures, more complex structure is needed for knowledge sharing and 
technical interoperability at the broader scale.  The concept of KOS as the core of 
Digital Ecosystems has shared conceptualization as an essential development 
mechanism. Private level KOS exist as idiosyncratic and for mainly private use. From 
this state KOS mature and then gain the guiding role. As an opposite to private level 
KOS it can be entitled public level KOS which has to distinguishable roles: arbitrary 
and methodic which roughly correspond to the maturing and guidance in Knowledge 
Maturing model.  

2 Conceptual Assumptions 

Hereby it is claimed that KOS develop and stabilize to the level which is optimal for 
knowledge sharing requirements at a given stage of knowledge maturing. Knowledge 
sharing takes place between individuals in communities, communities in 
organizations and organizations within cooperation networks. KOS are functioning as 
boundary objects between those functional units which enable cross-boundary flow of 
information and knowledge.  

Boundary objects are plastic, interpreted differently across communities but with 
enough immutable content to maintain integrity [9]. The role of the boundary object is 
not the by-product of organizing knowledge but it is essential to consider KOS as 
artifacts becoming mediators of distributed cognition as described by Wallace and 
Ross [10]. This perspective has broadened the value of KOS from solely 
standardization and findability to coordination and sense-making, consequently 
fuelling the efforts to advance towards the higher end of semantic spectrum.  

The table below depicts the connections between KOS and knowledge maturing 
stages within consecutive organizational settings.  
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on the questions about work processes depicting regularly appearing situations. Third, 
methodic KOS are derived from Enterprise Application Software applications.  

The analogous research approach has been successfully used by APOSDLE in 
the work place learning study [12].  

4 Conclusions  

In this paper we have modeled and presented several concepts which provide insight 
to organizing knowledge. KOS develop and stabilize to the level which is optimal for 
knowledge sharing requirements at a given stage of knowledge maturing.  

There are connections between KOS and knowledge maturing stages within 
consecutive organizational settings.  Two forces coexist which influence development 
of KOS and Knowledge Maturing. Dynamic forces appear through generating new 
ideas and maturing those ideas throughout the Digital Ecosystem and stabilizing 
forces appear through organizational guidance. 

The framework of Digital Ecosystems provides context for understanding and 
measuring those dynamic and stabilizing forces in order to support planning and 
development of information systems.   
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Abstract. With this paper we will be exploring the usage of Collaborative 
Tagging in administrative Information Systems of the Estonian Defence Forces 
(EDF), which is currently using Information Systems (IS) mainly for 
administrative purposes. The potentials of using Collaborative Tagging in Inter- 
and Intra-organizational settings for knowledge management and sharing are 
not well understood at present. Moreover, military applications of Collaborative 
Tagging have not been reported. The paper will therefore explore some initial 
use cases of the use of Collaborative Tagging and from these identify potentials 
and threats. Does collaborative tagging in semantic environment help us better 
organize knowledge in the EDF Information Systems? Semantics can foster to 
gain individual knowledge in the community. 

Keywords: Collaborative Tagging (CT), Estonian Defence Forces (EDF), 
Knowledge Maturing, Semantic Scuttle (SSC). 

1 Introduction 

Collaborative tagging describes the process by which many users add freely chosen 
keywords (tags) to shared content (such as webpages, photos, …) and in the last 
years, collaborative tagging systems emerged as a popular tool supporting knowledge 
workers such as researchers or students in managing their own resources and finding 
relevant material based on keywords assigned to them [1]. 

With this paper, we will be exploring the usage of Collaborative Tagging in 
administrative Military Information Systems. The Estonian Defence Forces (EDF) is 
currently using Information Systems (IS) mainly for administrative purposes.  

2 Backgrounds 

In order to proceed with further analyses the conceptual terms should be clarified: 

• Tags are metadata about the resource;  
• Collaborative tagging (CT) systems allow users to share resources in the 

web and to annotate them with freely chosen keywords, so called tags. The 
resources together with the tags are stored on a central server and can be 
accessed from any computer connected to the web. The term social 
bookmarking system often is used interchangeably for such systems. 
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Tags, Collaborative Tagging, Taxonomy, Folksonomy - this is common terminology 
getting from individual knowledge sharing into group knowledge sharing in the 
current research. 

The Concept of administrative Information Systems of EDF is based on strong 
Taxonomy. There are for every Information Systems platform different kind of uses 
cases, which describe different problems.  

• EDF Information System Postipoiss (provides the possibility of managing 
incoming and outgoing documents during these lifecycles. Finding the specific 
document is time consuming. The System uses expired structure and it needs 
modern solutions and capabilities, which would satisfy user`s needs.); 

• EDF Mil intranet (It supports transportation orders, job time schedule 
administration, training materials databases and a lot of other necessary 
possibilities); 

• EDF Mil internet web page (for public gives answers to the questions: What 
EDF is? What the EDF tasks are?) 

• ILIAS E-Learning portal (different kind of learning manuals, course papers etc.) 

The problem: At the moment used Information Systems are having information 
overlapping – you can find the same information in different systems. Information is 
not managed effectively – finding exact information in different information systems 
can be very time consuming and problematic. One of the helpful solutions would be 
to start using Collaborative Tagging in the systems simultaneously with Taxonomy. 
How much it would help by organizing user`s knowledge during information sharing 
in the systems? - The empirical studies are conducted for this reason by the author. 

3 Knowledge Maturing 

The kind of activity and commitment which is facilitating tagging in organizational 
environment has to carry broader mission and goal for EDF.  

Knowledge maturing is a concept which defines goal-oriented learning on a 
collective level. While developing collaborative tagging capabilities it thus becomes 
essential to evaluate the alternative solutions from knowledge maturing perspective. 
During the knowledge maturing process knowledge becomes less contextualized, 
more explicitly linked and easier to communicate. It takes place in five sequential 
phases defined as: expressing ideas, distributing in communities, formalization, ad-
hoc learning and standardization [3]. As collective tagging reflects the process of 
knowledge creation from individual perspective and collective perspective then the 
activities within collective tagging can be connected to the knowledge maturing 
phases.  

In order develop and maintain the credible capacity of EDF and ensure constant 
learning at organizational level knowledge maturing phases have to identifiable inside 
the collective tagging.  
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4 The Research Project and Methodology 

In this section the Research Vision of the Knowledge Maturing in the Collaborative 
Tagging will be presented. The principal author of the current research paper has 
started from the beginning of the year 2012 the small research project by using the 
Semantic Scuttle (SSC) software.  

SSC has been implemented based on three level layers:  

1. Information Systems Layer consists of different kind of used administrative 
Information Systems (IS) in EDF. 

2. Semantic Layer consists of used Information System called SSC. It`s goal 
and possibility is to combine all the coming information from IS into 
semantic context – every SSC user can find necessary information more 
efficiently and information is combined into one environment.  

3. Knowledge Maturing Layer – taken into account the Knowledge Maturing 
theory we can improve organizational knowledge collaboration. We can use 
technology efficiently and organizational knowledge will be improved. 

Collaborative Tagging improves Knowledge Management, because by using Tags we 
can prioritize most used information and knowledge. Personal Tag Clouds will be 
shared and it gives in community setting capability of Community Tag Cloud sharing. 
Finally we will have Taxonomy in Collaborative Tagging – based on common rules 
how to share information and knowledge will be tagging used as effective tool.  

The principal author of the current paper would define research project as field 
experiment in Nascent Theory Research, because current research project tries to 
solve different kind of practical problems by using theory which has not been used in 
such context before [4]. 

The principal author would define his research steps as Traditional Field Research 
Process [4]: 

- Identify target area of interest (Collaborative Tagging capability in EDF 
Information Systems); 

- Reading the literature (reading about Collaborative Tagging generally) 
- Develop research question (will be developed according that Knowledge not 

managed effectively in EDF Information Systems) 
- Design a study (Interviews, observations, questionnaire produced regarding 

how could help EDF Information Systems users Collaborative Tagging tool 
Semantic Scuttle by sharing knowledge more effectively) 

- Collect and analyse data (Qualitative data that need to be interpreted) 
- Write up results 
- Publish the research project 

Research consists of 4 cycles. Every cycle starts from action planning and continues 
with action, action observation and finally changes will be conducted: 
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• I Cycle: Orientation phase goal was to understand the situation regarding 
information management in EST MIL information systems (domain 
description is the outcome). Different use cases were defined. First answers 
to the questionnaire. 

• II Cycle: Check out phase goal will be interviews (should be recorded) with 
the selected interested co-workers with professional ideas how to improve 
the environment. Detailed description of necessary needs and their 
improvement with CT technology and look up in semantic layer context will 
be done. Analysing semantic scuttle context with selected users will be 
conducted.  

• III Cycle: Exercising phase goal would be by summarizing previous phases 
improved use cases will be defined and exercises based on use cases how to 
improve these problems based on user’s opinions by using CT technology 
and semantic scuttle context. All the ideas and experiences will be 
documented. 

• IV Cycle: evaluation phase goal would be summary of the project and 
documented results. Results should show different final use cases and how 
these will be solved based on CT and Semantic layer context. Finalized will 
be semantic layer context regarding Knowledge Maturing (KM) processes.  

Further research improvements will be taken into account during PhD studies of the 
paper author. 
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Abstract. This paper is based on a survey that addresses two main hypotheses - 
that there is a positive correlation between students' level of participation and 
their privacy awareness, and students with high levels of privacy awareness 
need to be assured that their open learning activities are protected from 
potential threats in order to achieve positive results. Results show that in fact 
there is a correlation between students’ awareness of privacy and their 
predisposition to share and to participate in open leaning contexts. This is 
especially evident when students share their school assignments, grading results 
and teacher’s feedback or even their comments with others. 

Keywords: privacy, trust, e-learning, personal learning environments, LePress. 

1 Introduction 

Our study explores the area of privacy awareness and trust in open or semi-open 
learning environments. We claim that by understanding the interrelation between 
students’ privacy awareness, their attitudes and beliefs towards sharing in an online 
learning environment, we will are able to contribute to the design decisions regarding 
the blog-based tools. The featured example of such a blog-based PLE tool is LePress1, 
which is an enhancement of the most popular blog engine WordPress.  

2 Background 

Privacy and security researchers in the e-learning domain often focus on a technical 
area like logging and tracking [1], environments security (accountability, safeguards, 
individual access, administrative policies, disclosure, retention) [2] or sensitive data 
misuse, and theft [3]. Nevertheless the questions related to personal privacy have 
come up [4], as some researchers now included the topics of data ownership and 
privacy [5].  

The status of e-learning in Estonia has its own clear peculiarities. At the high 
school level, the new National Curricula states an obligation for every school to use 

                                                           
1  http://wordpress.org/extend/plugins/lepress-20/ 
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an e-learning environment [6]. At university / vocational school level, there are many 
open and non-open solutions to choose from, e.g. Wikiversity, Moodle, Blackboard, 
IVA, LeMill, WordPress, etc [7].  

Burdened with new professional responsibilities, primary and secondary school 
teachers have raised serious questions about personal and data protection in these 
environments and also suggested that learning experience shouldn’t be public to allow 
children an opportunity to make mistakes [8]. As a result, some schools have chosen 
closed learning environments like Moodle. At the same time closeness can be a 
mirage – especially when security holes are not patched and data is leaking anyway.   

Thus the main aim of this study is to provide a further understanding how does the 
students’ awareness of potential privacy threats influence students' learning 
experience and suggest some solution. For that we rely also on the theory about 
privacy by Razavi and Iverson [9], [10].  

3 Methods 

We carried out an empirical study among students from Pelgulinna Gymnasium and 
Tallinn University, with two main hypotheses:  1. There is a positive correlation 
between the subject’s level of participation and their level of privacy awareness; 2. 
students with high levels of privacy awareness need to be assured that their open 
learning activities are protected from potential threats in order to achieve positive 
results.  

The questionnaire was conducted by using an open source web application called 
LimeSurvey and used Likert scale as well as open-ended answers. Sixty-one (61) 
anonymous responses were collected during November 2011. The survey included 25 
questions, divided into three main groups: (1) background, (2) privacy awareness, and 
(3) predisposition to participate in open learning activities2.  

4 Results 

According to data, most participants are from Tallinn. The majority attended high 
school graduation level and most of them had no earlier experience with blog-based 
tools in learning contexts.  

Regarding the first hypothesis, a positive and significant correlation was found 
between the subjects’ predisposition to participate and their privacy awareness. More 
specifically, a bivariate analysis (Spearman’s) showed a statistically significant 
correlations on the following issues: (1) those who publish often also agree that it is 
very easy to anonymously find information and pictures of others on the web 
(r=.272*, r=.267* and r=.264*); (2) those who publish often (school assignments on 
the web) tend also to agree that it is very easy to post comments anonymously on the 
web (r=.3 (Sig. (2-tailed)=.019) (3) those who publish often (something about a 
                                                           
2  Please see the following address http://goo.gl/xCTy8 for further infor- 

mation re-garding survey questions. 
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teacher or a school colleague) also agree that it is very easy to post comments about 
somebody (friends, teacher, school) on the web under a false name  (r=.311*) and also 
agree that it is not easy to permanently remove content that others have posted about 
them on the web (r=-.319*); (4) again, those who publish often also agree that it is not 
safe to take part in open forum discussions (r=-.279*); but argue that it is safe to read 
teachers' feedback in closed learning contexts (r=.286*). 

Concerning the second hypothesis, again a positive correlation was found between 
student’s privacy awareness and the need to be assured that they are interacting in a 
safe place. These concerns are especially expressed by the students who believe that 
teachers should always make extra efforts to provide support to assure that their 
learning activities are protected from privacy threats. This issue is mostly correlated 
with their beliefs that  (1) it is very easy to post comments in the web anonymously 
(r=.332**),  (2) it is very easy to anonymously see their friends' information and 
pictures on the Facebook (r=.279*) (3), or even with their belief that an email account 
is a safe place to exchange messages (r=.255*); and (4) that a closed learning 
environment is a safe place to read teacher feedback (r=.416**); but (5) it is not safe 
to share (e.g. work-related resources or to exchange comments) in social e-tools like 
Facebook or  Google+ (r=-.270*). Also, most students who agree that it is safe to read 
and send e-mail through an email base account claim that (1) the teacher’s grading 
information (r=.373**), (2) homework comments (r=.284*) and (3) feedback 
(r=.255*) should remain private by default. Again a negative correlation was found, 
though between those students who believe that it is safe to share using social e-tools 
(work-related resources or exchange comments) and their belief that (1) teacher’s 
feedback (r=-.253*), (2) homework submissions (-.267*) and (3) grading information 
(r=-.282*) should remain private by default3.  

5 Discussion 

We conclude that the students who socialize the most on the Internet tend to be more 
aware of potential privacy threats of this communication medium and need assurance 
that they are interacting in a protected and secure environment. We also concluded 
that students in a virtual environment tend usually not to distinguish between private 
and educational social interactions and this might be a potential threat for their 
communication environment. Students don’t usually filter their posts or comments 
when in social networks; though some of them feel that their rights and privacy may 
be violated if their posts or comments are open to everybody. This indicates that these 
matters should be addressed more at schools. Some environments convince that they 
store data safely, yet they may sell it to others or just have weak privacy settings. 

For the future we are going to repeat the study, but also look behind of the obvious 
privacy needs what have come up. Unanswered questions are related to the digital 
divide between students and teacher changing role to provide safe learning 
environment.   

                                                           
3  Please see the following address http://goo.gl/xCTy8 for further information.  
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6 Conclusion  

The main outcome of this study is that from a learners’ point of view, students need to 
be ensured that their online learning activities are protected from potential privacy 
threats. Based on that knowledge we aim to implement comfortable conditions that 
will stimulate students for self-regulated learning. It means that from a blog-based 
PLE perspective (e.g. when a student uses LePress or another PLE tool) the student 
should be able to define access restrictions to his/her resources or information. A 
paramount idea is that grading, homework feedback or comments should in many 
cases stay private. Our study indicates that privacy is becoming more significant as 
schools are starting to use open and semi-open PLEs as obligatory tools to educate 
students. The findings of this study allow us to start a new redesign iteration of  
LePress software for PLE privacy needs.  
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Abstract. Social learning is dependent on social interactions. I am exploring 
ways to promote interaction in Digital Learning Spaces. As theoretical 
framework I use the types of interaction between learner, instructor and content. 
That learners feel isolated and lonely in DLSs is a problem which comes at high 
cost for social learning. My aim is to promote social interaction by offering the 
edentity: a system for making participants visible to each other by creation of a 
digital student identity. 
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1 Introduction 

I am exploring ways to promote interaction in Digital Learning Spaces (DLSs). This 
involves testing and offering designs to make interaction more likely to occur. It 
seems fair to claim that in order to interact we need to know that the possibility to 
interact exists. A related aim is to make human resources available within DLSs. It is 
possible to do great things alone, but who would disagree that the result would be 
even greater with suitable support and contributions of others. This is in line with the 
ideas of Vygotsky [1] which is at base for how we picture learning today: as a social 
activity where a learner can reach the farthest with support of another person/other 
persons. Lave and Wenger [2] describe in their social theory of learning how 
participating in a community is at base for learning. Hence, the existence of a 
community should be fundamental in DLSs, why learners should first and foremost be 
visible to each other. Hence, the main questions of my PhD-work are: 

─ What is needed to promote interaction in DLSs? 
─ To what extent could explicitly expressed participant identities contribute to 

learners’ motivation, experience and learning in DLSs? 

To attend to those questions I will take on a design approach, and design and test the 
edentity. The edentity is my proposition of a way of making participants visual, and 
hence available for interaction [3, 4]. I have an overall interpretive approach towards my 
work. I study adult learning in diverse contexts, such as workplace and higher 
education, with the unifying aspect of taking place within a DLS. With DLS, I mean an 
interactive information space (conceptual space in 2D or 3D) used for learning-related 
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activities, contained in a digital environment which can consist of diverse modes  
(i.e. text, still image, moving image, and sound). 

2 Theoretical Foundations and Related Research 

Moore [5] describes three types of interaction which takes place in between the three 
agents of learner, instructor and content. I use these types of interaction as the 
framework in my work. A theoretical baseline for my work is that learning is a social 
activity, in accordance with the theories of for example Vygotsky [1] and Lave and 
Wenger [2]. For social learning to at all exist, interaction is required. However, it has 
been argued that interaction only is not enough for learning to be successful [6]. 
However, when learning in DLSs it is crucial that learners perceive each other as real 
people, i.e. that there is social presence [7]. The DLS also need to allow transparency, 
so that participants can see that others are there and available for interaction [8]. 
Hence, designing DLSs for presence and transparency is at the base for enabling 
social learning in DLSs. In an environment with high presence and transparency, 
identity expressions are needed. I refer to identity in the terms of a subjective self-
representation. I derive this way of considering identity from social sciences (see for 
example Hogg [9] for a theoretical discussion). Digital identity is in literature mostly 
treated in regard of identification in the terms of digital identity management. This 
way of considering digital identity is widely separated from my work on digital 
identity. However, some contributions can be seen from the digital identity 
management track, such as that digital identities must be student controlled and 
student owned in order to feel safe to provide personal information [10]. E-portfolios 
have been described as a way to construct one’s digital identity (in combination with 
Personal Learning Environment and Social Network) [11]. I have argued that  
e-portfolios might be part of one’s digital identity, but that it is far from enough [3]. I 
base this argument on the traditional use of portfolios as a way to showcase abilities, 
and our abilities are only a small part of our identities. For a discussion what else 
makes our identities I direct readers to my and PhD Thomas Persson Slumpi´s OST12 
conference contribution [4]. 

3 Results 

In figure 1, I have illustrated my work process by questions, activities and 
manuscripts, and how they relate to each other. The first activity that I performed was 
an explorative field study at a military defense academy. Supported by an instructor 
and two DLSs, a self-paced multimedia production and a battle simulator, soldiers 
were preparing for an assignment in Afghanistan. I was exploring strengths and 
weaknesses of DLSs, and in the studied situation the social dimension stood out as a 
clear asset. In the resulting manuscript 1 (m1) [12] I mapped feedback onto Moore’s 
[5] lanes of interactions. Even though a social dimension was highly present, I judged 
feedback in the studied situation as incomplete. For example, feedback from the 
participants to the system developers was non-existent. Based on that insight I have 
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another manuscript waiting to be written on a missing type of interaction agent, the 
system designer (m2). 

At present, I am performing a case study with a mixed approach of user testing and 
interviews, in order to explore strengths and weaknesses of DLSs on a learner-content 
level. It is expected to result in m3 on interaction in multimedia manual. 

 

Fig. 1. Illustration of my work process 

The results of the first study led me to the next question, namely: what is needed to 
promote interaction in DLSs? Hence, I performed a literature review on knowing each 
other in DLSs, resulting in the first proposal of the edentity: a system for making 
participants visible to each other by creation of a digital student identity [3] (m5).  
The idea of the edentity system comprises profile data, pre-knowledge, and  
meta-information about actions and progress, in a private, dynamic system that should 
be able to be migrated between all DLSs in which the student participates. Hence, it 
allows identity expression to be developed over time. I am also writing a more general 
manuscript on what is needed to create feelings of knowing each other in DLSs (m4).  

This latter question was also attended to by an interpretive study where my 
colleague Thomas Person Slumpi and I analyzed existing self-presentations. A result 
of this study is m6, about knowing my peers [4]. This manuscript also addresses the 
question of what should be included in the design of the edentity. However,  
the design question is only partly answered by the study on self-presentations. The 
ongoing activity of iterative design of the edentity will give additional input to this 
question, presented in a next manuscript (m7) on designing the edentity. The iterative 
design activity will be ongoing during this, and the next coming year. Ultimately, it is 
expected to result in a testable prototype (m8), and tested in a sharp learning situation 
(m9), planned to be a university course given in the LMS Moodle and the prototype 
will then be a plug-in to Moodle. However, the aim is to make the edentity a platform 
independent stand alone system that will be pluggable to any DLS.  



196 H.M. Olsson 

4 Concluding Remarks 

What has intrigued me the most is how humans interaction in and through DLSs can 
be facilitated. Much research concerning DLSs is carried out, and a variety of 
perspectives and approaches contribute to the area. However, self-presentations in 
learning situations from an information systems perspective have not gotten much 
attention. Many agree that learning is a social activity, but only making sure that 
interaction takes place is not enough to make a learning situation prosperous. 
However, systems which obstruct social interaction just by being opaque and 
impersonal can be devastating to any learning situation. It is my aim to contribute to 
the social dimension of DLSs, ultimately by offering the edentity as a possible way 
for participants to become visible to each other. 
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Abstract. The use of technology in education specifically for enhancing 
learning is of immense value for improving education delivery. This article 
serves to highlight the research project to be done by the University of 
Tampere, University of Botswana and Catholic University of Mozambique.  
The aim of the research is to investigate how low resourced higher education 
institutes could make use of free and open source technologies to enhance 
education delivery. The community of inquiry is used as background theory 
because it also seeks potential to break new ground pedagogically by addressing 
the challenge to scientifically explore the combination of pedagogical principles 
and new technology that will advance the evolution of higher education.  
The expected results include critical success factors in implementing learning 
management systems in developing countries and models of open source 
learning management use.  

Keywords: learning management systems, open source software, low resourced 
education institutes, community of inquiry. 

1 Introduction 

The use of technology in education is of differing dimensions but however its value is 
equally important. For instance, in education technology can be used for storing 
students’ records, that is university information system, and also technology can be 
used for learning purposes, that is, learning management systems. It is important to 
study the technology used for learning for several reasons, for example, it is of direct 
benefit to the main education stakeholders, students and also Marshall and Ruohonen 
[1] noted that the use of technology in classroom is still a challenge both in developed 
and developing countries. Therefore, it is of value to improve how to effectively and 
efficiently make use of technology in classroom.  

Free and open source software (FOSS) is widely considered to be a tool for 
promoting ICT in developing countries owing mainly to advantages like reduced cost 
of ownership, avoidance of vendor lock-in and development of indigenous 
technologies  [2, 3]. In other words, FOSS is a considered to be important for 
removing the so-called ‘digital divide’ between developed countries and the rest of 
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the world. Thus, a recent trend shows that governments of developing countries, 
especially from Africa, are adopting FOSS over proprietary ICT. Therefore, this 
research seeks to utilize FOSS because of the mentioned advantages. The FOSS 
systems that will be used in this research are learning management systems (LMS).  

This research seeks to investigate how low resourced higher education institutes 
could make use of free and open source technologies to enhance education delivery. 
The practical problem which this project seeks to solve is to reduce the impact of 
inadequate resources in higher education institute in developing countries. This is a 
common problem at most institutes in Africa. The aim of this project is to make use of 
free and open source technologies to reduce this problem. Technology offers a big 
opportunity for African education institutes to reduce the impact of lack of resources. 
The significance of the project is to offer sustainable solution to lack of resources at 
African education institutes. The research question to be addressed in this research is; 
how to make use of eLearning in African education institutes in order to foster the 
use of technology in higher education context?  

2 Research Background 

2.1 Practical Background 

Mavengere and Ruohonen [4] note five key issues in application of LMS in African 
universities as computer literacy, computer infrastructure, collaboration/sharing 
culture, human resource (IT staff) and leadership support. These are essential aspects 
which have to be addressed before starting a technology related project in Africa.  
We will briefly discuss these issues before explaining the proposed Case Studies in 
this research.  

The main challenge for IT-enhanced education in developing countries is 
availability of computer infrastructure [5]. Therefore, firstly the need for computer 
infrastructure has to be addressed before initiating any technology related project in 
Africa. In this research we access the computer infrastructure availability at 
University of Botswana and Catholic University of Mozambique and make adequate 
preparations.  The second step is to guarantee computer literacy, as it was noted as 
also an essential aspect for LMS in African universities [4].  Third aspect and related 
to computer literacy is availability of the required human resource expertise, such as, 
IT technicians and managers. This research project will incorporate student and staff 
exchange programmes from African universities to University of Tampere as a well to 
improve the human resources on IT use in education. Moreover, joint intensive 
courses will be done by all partner universities to share experience and learn from 
each other. Last, two other important aspects for application of LMS in African 
universities are based on organizational behaviour namely collaboration culture and 
leadership support. Collaboration is important especially in African education context 
where resources are limited in that there is mutual benefit by the sharing parties. On 
the other hand, leadership support is the backbone in any change initiative and use of 
technology is education requires support from the policy makers and administrators. 
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2.2 Theoretical Background 

The community of inquiry framework, Figure 1, fits as the theoretical basis of this 
research as it also seeks potential to break new ground pedagogically by addressing 
the challenge to scientifically explore the combination of pedagogical principles and 
new technology that will advance the evolution of higher education [6]. Community 
of inquiry is meaningful association in addressing a problem, for instance, in the 
project the partners University of Botswana, Catholic University of Mozambique and 
University of Tampere make up the community that is multi-disciplinary and includes 
discourse. The philosophical basis of this research just as elaborated by the 
framework is collaborative constructivism. The core elements of a collaborative 
constructivist learning environment identified in the framework and that are required 
for a purposeful learning are teaching, cognitive and social presence. The first 
element, social presence is the participants’ ability to recognize themselves as part of 
the community. Thus in the project we aim to make every project member and 
participants to identify themselves with the project and its activities as a single family. 
Cognitive presence, the second element of community of inquiry framework, is the 
degree to which learners are able to construct and verify meaning through continuous 
reflection and dialogue in a community of inquiry. Lastly, teaching presence includes 
three main responsibilities to be catered for in this project as elaborated by Garrison, 
Cleveland-Innes and Fung [6] “the first of the primary teaching presence 
responsibilities is establishing curriculum content, learning activities, and timelines. 
The second responsibility is monitoring and managing purposeful collaboration and 
reflection. The third is ensuring that the community reaches the intended learning 
outcomes by diagnosing needs and providing timely information and direction” 
(p.32).  

Blended learning has transformative potential of learning in the context of the 
challenges facing higher education [7]. In agreement with Garrison and Kanuka [8] in 
simple terms blended learning “is the thoughtful integration of classroom face-to-face 
learning experiences with online learning experiences” (p.96). Blended learning that 
is the use of eLearning using open source software and face-to-face teaching will be  

 

 
Fig. 1. Community of inquiry [9] 
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utilized in this project [7]. Blended learning has many advantages as noted by 
Garrison and Kanuka [8], such as, “effective integration of the two main components 
(face-to-face and Internet technology) such that we are not just adding on to the 
existing dominant approach or method. What makes blended learning particularly 
effective is its ability to facilitate a community of inquiry” (p.97). 

 

3 Research Methodology 

This article is based on a proposed research to be conducted at University of 
Botswana and Catholic University of Mozambique. The research project includes 
joint courses among the partner universities, mirror courses (same courses) done at 
the partner universities and exchange programs for teachers and students. The value 
of the exchange program is in sharing academic and professional experiences and 
culture. The teacher exchange will enable the visiting teacher to give classes and carry 
out research at the host university. The students exchange will offer students a 
different learning environment. The intensive courses will expose the partner 
universities to diverse cultures in jointly offering the courses. There will also courses 
on the same topic simultaneously done at the partner universities in order to share 
experiences. All these project activities will also be support by use of a learning 
management system.  Case studies from each partner university will also be analysed 
and reported. Below is a summary from each partner university. 

3.1 University of Botswana 

The University of Botswana is in need of e-learning individual and institutional 
capacity development. This project is the right step in ensuring this as the university 
seeks to explore the process of eLearning integration at the UB using both proprietary 
(WebCT/Blackboard) and alternative Open Educational Resources (OER) (Moodle). 
The UB is currently using WeBCT/Blackboard for its eLearning and concurrently 
piloting with Moodle given that Moodle is low cost compared to WebCT/Blackboard 
where the UB spends $40,000 on license and service agreement fees and over $3 
million for upgrades annually. There is therefore ample opportunity and relevance to 
explore the benefits of Moodle as a new learning management tool at the UB in the 
Botswana study. The University of Tampere (Finland) has expertise in the 
implementation of Moodle and has worked in the African context (Mozambique) 
assisting in the execution of Moodle OER. The Botswana case study therefore 
explores the process of integrating ICT into the tertiary curriculum focusing on the 
process of eLearning integration at the UB using identified SAM and other relevant 
conceptual frameworks. Therefore, the teacher and students exchange to the 
University of Tampere will aid in that the required expertise and experienced will be 
gained from the exchange program. Moreover, the university will host a joint 
intensive course which will provide valuable experience in its e-learning ambitions. 
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3.2 Catholic University of Mozambique 

Catholic University of Mozambique (UCM) has recently started experimenting with 
aspects of an e-learning mode of delivery by being part of the African Virtual Open 
Initiatives and Resources (AVOIR) Network, including universities of seven countries 
in sub-Saharan Africa with the objective to establish a group of universities in Africa 
who collaboratively develop open source software (KEWL.NextGen) to promote the 
innovative applications of ICT in higher education. However, in 2009, a general 
consensus was reached on the use of Moodle as the preferred Learning Management 
System. The Department of Information Technology (FGTI) in Beira thus became the 
pioneer on the use of Moodle in UCM. The FLOSS-AHEAD project will be of 
immense value in developing required e-learning capabilities for UCM staff, students 
and the university as a whole. The exchange programs to Finland would of value as 
University of Tampere experience in Moodle use and moreover ICT in development 
in general. Therefore UCM intends to improve learning outcomes and student interest 
in IT in education and for development in general. Appreciation of the vast potential 
of Moodle is still being realized.  

3.3 University of Tampere 

The University of Tampere and also other universities in Finland generally use 
learning management systems, such as Moodle, webCT and Blackboard. However, 
the use of these learning management systems is very diverse with no agreed upon 
standards or best practices. There is room to improve the use of the learning 
management even though different institutes could be using different learning 
management system although this research advocates for FLOSS systems. Even at the 
same institute professors use differently technology in their classes. Thus it is 
motivating to draw lessons from all these different ways technology is being used and 
propose more efficient and effective practices that incorporate eLearning. 

4 Conclusion 

There is a need to be better employing the good technical facilities available to 
universities to provide equitable and quality education. Recent research, for example, 
[10, 11, 12] have noted that there is a room for improvement in the application of 
ICTs in classrooms. Therefore, this research project is an effort to improve the use of 
ICTs at universities in general and with a specific focus on improving learning and 
interactions between main education stakeholders, students and teachers at University 
of Botswana and Catholic University of Mozambique. Moreover, eLearning use with 
support of open source software offers a plausible channel for enhancement of higher 
education in developing countries. One of the greatest challenges of ICT integration 
in education can be summarized as limited vision, policy and leadership given that 
ICT is changing faster than educators ability to keep track [12]. To conclude the need 
to conduct evidence-led research in ICT integration in higher education is noted.  



202 N. Mavengere, M. Ruohonen, and P. Nleya 

References 

1. Marshall, G., Ruohonen, M.: Capacity Building for IT in Education in Developing 
Countries IFIP Publication. Chapman & Hall, London (1998) 

2. Lerner, J., Tirole, J.: Some Simple Economics of Open Source. Journal of Industrial 
Economics 50(2), 197–234 (2002) 

3. Camara, G., Fonseka, S.: Information Policies and Open Source Software in Developing 
Countries. Journal Of The American Society For Information Science And 
Technology 58(1), 121–132 (2007) 

4. Mavengere, N.B., Ruohonen, M.J.: Using Open Source Software for Improving Dialog in 
Computer Science Education – Case Mozambique University. In: Tatnall, A., 
Kereteletswe, O.C., Visscher, A. (eds.) ITEM 2010. IFIP AICT, vol. 348, pp. 52–61. 
Springer, Heidelberg (2011) 

5. Kumar, R.: Proceedings of World Academy of Science, Engineering and Technology, 
vol. 30, pp. 1307–6884 (2008) 

6. Garrison, D.R., Cleveland-Innes, M., Fung, T.S.: Exploring causal relationships among 
teaching, cognitive and social presence: Student perceptions of the community of inquiry 
framework. The Internet and Higher Education 13, 31–36 (2010) 

7. El-Ghalayini, H., El-khalili, N.: An approach to designing and evaluating blended courses. 
Edu. Inf. Tech. 17, 417–430 (2011) 

8. Garrison, R., Kanuka, H.: Blended learning: Uncovering its transformative potential in 
higher education. Internet and Higher Education 7, 95–105 (2004) 

9. Garrison, D.R., Anderson, T.: E-Learning in the 21stCentury: A Framework for Research 
and Practice. Routledge/Falmer, London (2003) 

10. Buettner, Y.: Teaching teachers to teach ICT integration. Education and Information 
Technologies 11(3), 25–26 (2006) 

11. Ottevanger, W.J., van den Akker, J.H., de Feiter, L.: Developing Science, mathematics, 
and ICT education in sub-Saharan Africa: Patterns and promising practices. World Bank 
Africa Region Human Development Department, Washington, D.C (2007) 

12. Ruohonen, M., Mavengere, N., Nleya, P., Deodhar, S.: The Use of Free, Libre and Open 
Source Software (FLOSS) for African Higher Education Advancement and Development. 
In: Youssef, M., Anwar, S.A. (eds.) Proceedings of the 4th Conference on e-Learning 
Excellence in the Middle East 2011: In Search of New Paradigms for Re-engineering 
Education, pp. 44–54 (2011) 



 
 
 
 
 
 
 
 
 
 
 
 

Discussion Groups 
 
 
 
 
 
 
 
 
 
 
 
 
 



T. Ley et al. (Eds.): OST 2012, IFIP AICT 395, pp. 205–209, 2013. 
© IFIP International Federation for Information Processing 2013 

Organizational Learning, Agility and Social Technologies 
in Contemporary Workplaces  

Kati Tikkamäki and Nicholas Mavengere 

CIRCMI, School of Information Sciences, University of Tampere, Finland 
{kati.tikkamaki,nicholas.mavengere}@uta.fi 

Abstract. The contemporary workplaces face demanding challenges, such as 
expectations to be agile, competitive, efficient and adept to using employee 
knowledge. There are several required virtues in order to have a conductive 
workplace, for example, organizational learning and agility.  The discussion 
forum aimed to bring out the inter-related roles of organizational learning, 
agility and social technologies in modern workplaces. The working methods in 
the discussion group consisted of brainstorming, learning café and mind 
mapping. Work organizations are examined as potential but contradictory 
learning spaces. Agility is the ability of an organization to rapidly respond to 
changes in demand. Organizational learning and agility are increasingly enabled 
by social technologies. The social technologies advances in the modern society 
are rigorously changing the contemporary workplaces. Social technologies 
include communication and interactive mechanisms embedded on the internet, 
such as, wikis and blogs. We suggest that organizational learning and agility 
might be increasingly enabled by social technologies. However, social 
technologies have a potential to enable and disable organizational learning. The 
usage of social technology and the level of agility are depending on the 
contextual factors like type of organization, field of profession and type of 
work. Different types of organizations and work have different needs for using 
social technologies as a driving force of organizational learning and agility.  

Keywords: Organizational learning, agility, social technologies, modern 
workplaces, conference discussion session. 

1 Introduction  

This is a report of the OST´12 conference discussion session titled organizational 
learning, agility and social technologies in contemporary workplaces. The aim of the 
discussion was to bring out the inter-related roles of organizational learning, agility 
and social technologies in modern workplaces. The contemporary workplaces face 
demanding challenges, such as expectations to be agile, competitive, efficient and 
adept to using employee knowledge. There are several required virtues in order to 
have a conductive workplace, for example, organizational learning and agility. 
However, organizational learning and agility are intertwined in a complex way. And 
the complexity is even increased by the emergent of new social technologies. 
Moreover, both academics and practitioners have not agreed on a uniform definition 
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of these concepts. To further explore these novice themes the discussions were guided 
by the following questions:  

1. What is the role of social technologies in organizational learning? 
2. How does organizational learning impact agility? 
3. How can social technologies and organizational learning enhance agility in 

contemporary workplaces? 

2 Working Methods of the Discussion Session 

The working methods in the discussion group consisted of brainstorming, learning 
café and mind mapping. The number of participants were eleven of which two were 
also facilitators of the session. Participants of the session were: Jane Andersen 
(Denmark), Danel Apse (Estonia), Urmas Heinaste (Estonia), Jörgen Jaanus (Estonia), 
Tobias Ley (Estonia/Germany), Edmund Laugasson (Estonia), Juhani Linna 
(Finland), Birgy Lorenz (Estonia), Nicholas Mavengere (rapporteur, Finland), Heiki 
Tähis (Estonia) and Kati Tikkamäki (chair, Finland).  After the introducing session 
(by peer interviewing) initial brainstorming took place in small workgroups. Groups 
defined and clarified the relationships between social technologies, organizational 
learning and agility by writing down the keywords and key ideas based on their 
knowledge and experiences. On the second day the group work was outlined by 
central ideas based on two scientific articles [1,2]. Then participants formulated their 
ideas more precisely in the Learning Café. Participants were divided into two groups 
and they were asked to write down on the table cloths their views about the social 
technologies’ role in enhancing agility and organizational learning in contemporary 
workplaces. Groups changed the table after about 30 minutes and continued 
brainstorming on the table cloths. Finally, there was an open discussion where groups 
presented the ideas from the table cloths. On the third day we summarized the 
discussions by creating mind/concept maps of what we had learned about the 
relationships between social technologies, organizational learning and agility. 

3 Organizational Learning, Agility and Social Technologies  

Organizational memory is crucial concept from the point of view of organizational 
learning and agility. It consists e.g. of data warehousing, expert systems, best practice 
databases, Intranet and Internet [2]. Organizational memory includes many types of 
knowledge based on Blackler [3] definition like: embrained, embodied, encultured, 
embedded and encoded knowledge. Embrained knowledge includes parts of 
propositional knowledge which are internalized facts and principles. Embodied 
knowledge appears in forms of activity that include elements of tacit knowledge. 
Encultured knowledge refers to the processes of achieving shared understandings and 
negotiation. Embedded knowledge is situated in the products, prototypes, 
technologies, tools and buildings in an organization (cf. practical knowledge). 
Encoded knowledge is symbolic and it has usually a written nature (cf. theoretical 
knowledge). For example, it takes a form of instructions, handbooks, written plans or 
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theoretical models [3]. Knowledge is encoded in symbolic forms made by human 
beings and embedded in concrete objects made by nature or by human beings. It is 
embrained and embodied in individuals and collectives and it takes the form of 
encultured knowledge also. Organizational memory can take a form of story, 
document, data base or habit/routine.  

Social technologies can facilitate the access to and the usage of that memory and 
knowledge resources. Social technologies can be an important ingredient in the design 
of organizational learning infrastructure and facilitator of the learning processes like 
storing, accessing and revising the elements of organizational memory [2]. Social 
technologies are used in many contemporary professions and work contexts in 
communicating, finding information and collaborating. In this case social 
technologies are defined based on McKinsey report [4] as: “the products and services 
that enable social interactions in the digital realm, and thus allow people to connect 
and interact virtually” (pg. 4).  

Organizational learning should be enhanced through systems that support 
communication and discourse [2]. Based on Wenger [5] communities of practice 
organizations can be viewed as communities of learning [6] where co-creation, 
sharing and negotiation of knowledge are emphasized. Social technologies may 
enhance these social processes by making possible to share information and tell 
stories with members of different communities, comparing experiences with others, 
building new relations and forming groups for different purposes. 

Participants of the discussion group had challenges in defining the concept of 
agility. There exist different definitions of agility in the literature. Agility is the 
organization’s ability to rapidly respond to changes in demand. Based on Li, Nagel 
and Sun [1] agility can be defined by four dimensions like social agility, 
organizational agility, agile communities and ecosystem agility. Social agility 
includes individual and team performance improvement by easier and faster 
interactivity on common business objectives. Organizational agility is based on the 
premises of boundary-less organizational structure which enables knowledge sharing 
and collaboration both internally, with other divisions and externally with business 
partners. Agile communities are societies built based on social and organizational 
agility. Ecosystem agility includes the use of social technologies in business to sense 
and manage the relations in their business ecosystems to gain competitive advantage.  

Agility can be seen as an ability of an organization to sense (know) the business 
environment (customers, competitors, suppliers etc.) and respond change in time- So, 
it is more than flexibility – it is responding in a “right” place in a “right” time. Based 
on discussion sessions’ discussions, being agile requires employees’ and managers’ 
ability to learn as well as taking care of the learning processes. In practice it means 
learning from experience/history by breaking up routines and creating new ones, 
creating possibilities for participation, creating spaces and forums for creating and 
sharing of knowing, utilizing social interaction and social support and taking time for 
reflective processes [6, 5, 3]. 

 We suggest that organizational learning and agility might be increasingly enabled 
by social technologies. However, ironically organizational learning capacity and 
implementation of social technologies that enable organizational learning depends on 
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organization’s present capacity to learn. Therefore, social technologies have a 
potential to enable and disable organizational learning. One risk in organizing 
practices heavily on social technologies is that organization and employees might 
become too dependent on formal systems and they might overlook the potential of 
less informal usage of organization memory [2]. The added value of social 
technologies and its’ effects on organizations agility are depending on changes in 
organizational structures, processes, practices and culture [4].  

4 Conclusion 

Organizational learning, agility and social technologies are intertwined in a complex 
way. It is essential to note the driver in each case, either technology or agility or 
organizational learning? What is the main focus in utilizing social technologies and 
developing organization’s ability to learn and be agile? Is it in increasing business and 
competitive intelligence, in increasing the knowledge sharing and co-creation and/or 
in collecting information and making it easily available? Learning is enhanced 
through community-based and explorative learning. Generating and sharing of 
knowledge were seen essential. The challenge is to create spaces and forums for 
knowledge co-creation and using organizational memory in a meaningful ways as a 
source of learning. But in what extent these processes of knowledge construction and 
sharing should be enhanced through social technologies?  

It was suggested that social technologies should enhance organizational learning 
which then leads to organizations’ agility. Social technologies should be “easy to 
use”, flexible and handy when enhancing learning as well as usage and construction 
of organizational memory. It is noted that there is remarkable potential 
(organizational memory & customers) as well as challenges in utilizing social 
technologies. However, it is important to examine the added value of social 
technologies in work context. In general, the benefits of social technologies include 
quick exchange of experiences and knowledge, easy access to information, allowing 
many people to access information simultaneously and making it easier to reach 
people. In addition to this social  technologies offer possibilities, such as, breaking up 
old routines and building up new ones, linking organization to customers e.g. through 
customer-driven innovation, generating of new ideas and processing them on the 
community level, connecting dispersed people, finding answers quickly and allowing 
openness. These processes were seen to enable sharing and thus learning. 

But the impact of social technologies on agility and organizational learning is 
limited if employees do not have skills and motivation to use social technologies. 
There is often need for training and creation of collective principles of using social 
technologies as a part of work processes in the organizations. Collective negotiation 
processes and discussion forums ensure added value for utilizing new technology as 
part of work processes as well as creation of collective principles concerning the new 
work practices. Employees and managers preconceptions, attitudes and reactions are 
reasonable to make visible and open for discussions. Utilization of social technologies 
calls for transparency of agreements and practices. Employees also need to have skills 
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enough for utilizing social technologies which can be reached through facilitated peer 
learning and internal training. 

Customers are increasingly becoming powerful in the current business 
environment. In agreement to Sambamurthy, Bharadwaj and Grover [7] the role of 
customers could be summarized as “a source of innovation ideas, as a co-creator in 
the development and design of innovative products and services, and as a user in 
testing the product or in helping other users learn about the new product or service” 
(pg. 245). However, the usage of social technology and the level of agility are 
depending on the contextual factors too like type of organization, field of profession 
and type of work. Different types of organizations and work have different needs for 
using social technologies as a driving force of organizational learning and agility. The 
justifications for utilizing social technologies should be based on missions and visions 
of an organization. Referring to one discussion session’s participant’s vision: “Social 
technologies should be an integrated part of enterprise resource planning (ERP).  
It leads to integration of business processes and learning which in turn has the 
potential to positively influence agility.” 
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Põldoja, Hans 91

Ruohonen, Mikko 3, 197

Scimeca, Santi 25
Seitlinger, Paul 41
Silius, Kirsi 101
Sommers-Piiroinen, Johanna 49, 59
Sousa, Sonia 189
Syvänen, Sirpa 69

Tammets, Kairit 113
Tanhua-Piiroinen, Erika 49, 59
Tatnall, Arthur 160
Tervakari, Anne-Maritta 101
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